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1.1 THE STRUCTURAL TUBE

1. INTRODUTION

1.1 The structural tube
The use of steel tubes in structures is a ma-
jor advantage to the steel and composite
construction field. It is produced in several
resistance classes. With the use of hollow
sections, it is possible to obtain:

i) resistant structures, with excellent resis-

tance to compression and torsion;

(i) light and dynamic structures; and

(iiii) with a high ratio “Resistance/Weight".

Due to their versatility, low weight and ease
of maintenance, the tubes are widely used in
great projects allowing large spans, such as in
football stadiums, airports, sports facilities
and oil rigs.

Aesthetical appearance

The use of circular, square and rectangular
tubes contributes significantly to the im-
provement of the architectural component
of the structure. Structures with hollow
sections have attractive, modern and in-
novative aesthetical appearance. It is very
common to use these sections in space
frames and trusses.

Uniformity

The intrinsic properties of hollow sections
result in uniform mechanical and geometri-
cal characteristics, which, on its turn, lead to
predictable and easy application. In addition,
since hollow sections present smooth sur-
faces, do not have sharp edges and angles,
maintenance and painting become simple and
consequently more economical.

Easy technological transformation

Not only technological operations are easier
(with adequate preparation in the design
phase), but also structural tube provides
significant reductions in costs. Due to the
lower surface area (AL) when compared to
open sections, painting; fire protection; and
maintenance become cheaper.

Resistance / Consistency

Tubular structures also offer greater fire re-
sistance than open sections due to decreased
surface exposed. The possibility that these
are also easily filled with concrete, mainly
in columns, gives a considerable increase in
what concerns mechanical strength and fire
resistance. These profiles have smooth surfa-
ces and do not have corners, which promotes
resistance to corrosion.

Finally, due to the high warping resistance,
tubular sections do not require major pre-
cautions during erection/assembly phase. Due
to this, tubular sections are usually used in
cranes and scaffolding structures, without the
need to major restraining solutions.

Environmentally friendly

Steel is one of the most recyclable materials in
the world, and unlike other construction pro-
ducts does not contribute to the greenhouse
effect. In combination with hollow sections
when applied to structural applications — tem-
porary or not — these are much more easily
dismantled allowing reuse.

1.2 Scope and organization of the
manual

This document aims at providing the rules
for verification of structural hollow sections
according to European Standard Eurocode 3
— Part 1-1 General rules and rules for buildin-
gs (EC3-1-1) [1], pragmatically and through
key examples.

It is organized into 3 main parts:
— Part A. Safety verification of structures
with steel hollow sections;
— Part B. Numerical examples;
- Parte C. Product standards and
FERPINTA hollow sections.
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PART A _

PART A

Global analysis of internal forces and displacements in a structure, in particular in a steel
structure, depends mainly on its deformability and stiffness properties, as well as on the glo-
bal and member stability, cross section resistance and behavior, imperfections and support
deformability.

As aresult, in Part A, the following is presented:

— Chapter 2 - Structural analysis: types of analyses; member imperfections; classification
of cross sections; and safety factors;

— Chapter 3 — Resistance of cross sections;

— Chapter 4 - Stability of members;

— Chapter 5 - Local buckling of cross sections (class 2).






FERPINTA

Design manual of welded and cold-formed hollow sections 7

2.1 TYPES OF ANALYSES AND IMPERFECTIONS

2. STRUCTURAL ANALYSIS

2.1 Types of analyses and imperfections

Steel structures are usually slender structures when compared to alternatives using other
materials. Instability phenomena are potentially present, so that it is normally necessary
to verify the global stability of the structure or of part of it. This verification leads to
the need to carry out a 2" order analysis, with the consideration of imperfections (EC3-
1-1 clause 5.2.2(2)). There is a multiplicity of ways to assess 2" order effects including
imperfections. In general terms and according to clause 5.2.2(3), the different procedures
can be categorized according to the following three methods (EC3-1-1 clause 5.2.2(3)):

— global analysis directly accounts for all imperfections (geometrical and material) and
all 2 order effects (method 1);

- global analysis partially accounts for imperfections (global structural imperfections) and
2 order effects (global effects), while individual stability checks on members (clause 6.3)
intrinsically account for member imperfections and local 2™ order effects (method 2);

— in basic cases, individual stability checks of equivalent members (clause 6.3), using ap-
propriate buckling lengths corresponding to the global buckling mode of the structure

(method 3)

Figure 2.1illustrates the described methodologies.

First order analysis I Second order analysis
v

\ -
e Material
f Stability ) [ Local effects afrla
verification of Cross section P-5 .
. Geometrical
each element check in the ) oot
. extremes of the Global effects anl:})ler ce 10;5 Numerical methods
- member P-A of the member (nonlinear analysis)
Buckling length ®
according to the Global Equivalent }
global buckling 'geometric':al geometrical 3D
mode of the \ imperfectios imperfections GMNIA
\ structure j

v

Approximate Approximate G 1
; eneral
Stability verification Cross section or numerical OILZSISS?Z? Method
of each element check in the methods of analysis of the
extremes of analysis of the st}llfucture
the member structure ‘ ~In-planc GMNIA
Buckling length as thereal | L | -LBA
length Cross section - Buckling curve
check

Fig. 2.1 - Methods of Structural analysis and safety verification of steel structures

2.2 Cross section classification

The local buckling of cross sections affects their resistance and rotation capacity and must be
considered in design. The evaluation of the influence of local buckling of a cross section on
the resistance or ductility of a steel member is complex. Consequently, a deemed-to-satisfy



FERPINTA
38

Design manual of welded and cold-formed hollow sections

approach was developed in the form of cross
section classes that greatly simplify the pro-
blem.

According to clause 5.5.2(1), four classes of
cross sections are defined, depending on their
rotation capacity and ability to form rotatio-
nal plastic hinges:

— Class 1 - cross sections are those
which can form a plastic hinge with
the rotation capacity required from
plastic analysis without reduction of
the resistance;

— Class 2 — cross sections are those which
can develop their plastic resistance mo-
ment, but have limited rotation capacity
because of local buckling;

— Class 3 — cross sections are those in

which the stress in the extreme com-
pression fibre of the steel member,
assuming an elastic distribution of
stresses, can reach the yield streng-
th. However, local buckling is liable

2. STRUCTURAL ANALYSIS

to prevent development of the plas-
tic resistance moment;

— Classe 4 — cross sections are those in
which local buckling will occur before
the attainment of yield stress in one or
more parts of the cross section.

The classification of a cross section depends
on the width to thickness ratio c/t of the
parts subjected to compression (EC3-1-1
clause 5.5.2(3)), the applied internal for-
ces and the steel grade. Parts subject to
compression include every part of a cross
section which is either totally or partially
in compression under the load combina-
tion considered (EC3-1-1 clause 5.5.2(4)).
The limiting values of the ratios c/t of the
compressed parts are indicated in Tables 2.1
to 2.2 that reproduce Table 5.2 of EC3-1-1, in
what concerns tubular sections.

For rectangular and square hollow sections,
c=h-3torc=b-3t.

Table 2.1 - Maximum width-to-thickness ratios for internal compression parts

Internal compression parts or RHS or SHS cross sections

Part subjected

Class to bending

Stress distribution
(compression po-
sitive)

1 c/t<72¢

Part subjected
to compression

Part subjected to bending and
compression

f,

* e
c

396¢&
1301

f

y

if «>0,5 c/t<

c/t<33¢

if <05, C/tS36_£
o
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2.2 CROSS SECTION CLASSIFICATION

Table 2.1 - Maximum width-to-thickness ratios for internal compression parts

if a>o0,5, c/tSLGS
131
2 C/tS838 C/tS388
if «<o,5, c/tsﬂ
o
f, f,
Stress distribution 7 7
(compression po- & c c
sitivef A cl2 A
f, v,
if ¥>-—, c/tsl*zi"S
0,67+0,33¥
3 c/t<124¢ c/t<y2e
if ¥>-1% c/t<62e(1-¥)(-¥)
f, (N/mm?) 235 275 355 420 460

e=.[235/f,

I 1,00 092 081 0,75 0,71

*W¥ =1 applies where either the compression stress ¢ < f, or the tensile straine >f /E.

Table 2.2 - Maximum width-to-thickness ratios for compression parts

Tubular sections

i N

Class Section in bending and/or compression
1 d/t<soeg’
2 d/t<70¢€*

d/t<go¢e®

Note: For d/t > 9oe?, see EN 1993-1-6 [2]
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2. STRUCTURAL ANALYSIS

Table 2.2 - Maximum width-to-thickness ratios for compression parts

e=,/235/f,

As alternative to Table 2.2, a new limit d/t is proposed in [3] for classification of circular hollow
sections subject to bending and axial compression, given by

djt< 2520¢°
5y +23

2.3 Reliability of the design methods

For steel members, the following three failure modes are considered (clause 6.1(1)): i) resis-
tance of cross sections, whatever the class; ii) resistance of members to instability assessed
by member checks and iii) resistance of cross sections in tension to fracture. The first two are
addressed in the application. Specific partial safety factors vy, , v, andv,, deemed to guaran-
tee the reliability targets of EN 1990 [5], correspond to each failure mode, respectively. The
following values of the partial safety factors vy, are recommended for buildings: vy,,, = 1.00;
Y, = 1-00 and y,,, = 1.25 are considered here.
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3.1 COMPRESSION OR TENSION IN LATERALLY RESTRAINED MEMBERS

3. RESISTANCE OF CROSS SECTIONS

3.1 Compression or tension in laterally
restrained members

According to clause 6.2.3, the cross section
resistance of axially tensioned members is
verified by the following condition:

where N_, is the design value of the axial force
and N_,, is the design resistance of the cross
section for uniform tension. According to clause
6.2.4, the design value of the tension resistant
axial force N, ., in general, is given by the smal-
lest value between the plastic design resistance

of the whole section N ., design ultimate

I,Rd
resistance of the net cross section at holes for

fasteners N _ .
u,Rd

The cross section resistance of axially com-
pressed members is verified by the following
condition (EC3-11 clause 6.2.4(1)):

where N_, is the design value of the axial force

and N_,, is the design resistance of the cross

section for uniform compression, given by
(EC3-1-1 clause 6.2.4(2)):

- Class 1, 2 or 3 cross sections

Nz =A fy/yMo

- Class 4 cross section

Nc,Rd = Aeff fy /YMO
Eq. 3.4

where A is the gross area of the cross section,

Aeff is the effective area of a class 4 cross sec-

tion, f is the yield strength of steel and v, is

a partial safety factor. In evaluatingN__ , holes

c,Rd'
for fasteners can be neglected, provided they
are filled by fasteners and are not oversize or

slotted (EC3-1-1 clause 6.2.4(3)).

3.2 Uniaxial Major Axis bending

In the absence of shear forces, the design va-
lue of the bending moment M_, at each cross
section should satisfy (EC3-1-1 clause 6.2.5(1)):

M
—fH <90

c,Rd

where M_, is the design value of the bending
moment and M_,, is the design resistance for
bending. The design resistance for bending
about one principal axis of a cross section is
determined as follows (EC3-1-1 clause 6.2.5(2)):

- Class 1 or 2 cross sections

Mc,Rd = Wp! fy /yMo

- Class 3 cross sections

Mc,Rd = Wel,min fy/}/Mo
Eq. 3.7

- Class 4 cross sections

Mc,Rd = Weff,min fy /,}/MO

where W is the plastic section bending mo-
dulus; W,

bending modulus; W, . is the minimum elas-
tic bending modulus of the reduced effective

is the minimum elastic section

section; f is the yield strength of the material;
and v, is the partial safety factor.
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3. RESISTANCE OF CROSS SECTIONS

3.3 Shear force

A =2A/n

According to clause 6.2.6, the design value of m

the shear force, V.

» V., must satisfy the following

condition:

where V__ is the design shear resistance.

Considering plastic design, in the absence of
torsion the design shear resistance, Vi ga i
given by the design plastic shear resistance,

V, iz 8iven by the following expression:

Viira = A (fy /\/g)/]/Mo

where A is the shear area, defined in a quali-
tative manner for a section subjected to shear.
The shear area corresponds approximately
to the area of the parts of the cross section
that are parallel to the direction of the shear
force. Clause 6.2.6(3) provides expressions for
the calculation of the shear area for tubular
steel sections:

- rectangular hollow sections of uniform thi-
ckness, load parallel to depth:

A, =Ah/(b+h)

- rectangular hollow sections of uniform thi-
ckness, load parallel to width:

A, =Ab/(b+h)

- circular hollow sections and tubes of uni-
form thickness:

where A is the cross sectional area; b is the
overall breadth; and h is the overall depth.

Considering elastic design, the verification
of resistance to shear force is given by the
following criterion:

T
—H <0

f,/(V37u0)

where t_, is the design value of the local shear
stress at a given point. For tubular sections it
is obtained from:

Where V_, is the design value of the shear force;
S is the first moment of area about the cen-
troidal axis of that portion of the cross section
between the point at which the shear is required
and the boundary of the cross section; | is the
second moment of area about the neutral axis; t
is the thickness of the section at the given point.

The shear buckling resistance of webs should
be verified, for unstiffened webs when
h /t, > 72 e¢m, where h and t_represent the
depth and the thickness of the web (RHS and
SHS sections), respectively,  is a factor defined
in EC3-1-5, which may be conservatively taken as
1.0, and & is given by the relation V(235/fy). When
load is parallel to width, h  shall be replaced by
bf, where bf is the width of the hollow section.

3.4 Torsion

The design of members subjected to a
torsional moment should comply with the
following condition (clause 6.2.7):
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3.5 COMBINED SHEAR AND BENDING OR TORSION

where T, is the design value of the torsional
moment and T, is the design torsional resis-
tance of the cross section, evaluated according
to the formulations presented previously.

For verification of (3.44) in cross sections
under non-uniform torsion, the design value
of the torsional moment, T_, should be de-
composed into two components:

Tea = Topa + T

where T,
form torsion (or St. Venant's torsion) and T
is the internal component of warping torsion.

According to clause 6.2.7 (7), for closed hollow

is the internal component of uni-

sections, the latter may be neglected, T, ~o.

For the calculation of the resistance T, of closed
hollow sections the design shear strength of the
individual parts of the cross section according
to EN 1993-1-5 should be taken into account.

Finally, when shear force and torsion is presente,
where V. ITRA!
the reduced design plastic shear resistance, to
account for the torsional moment. According to

clause 6.2.7(9) the following shall be satistied:

shall be replaced by V.., which is

Where, for hollow sections,

V Tf,Ed

P T3 )

<1,0

And the shear stresses 1, come from the
uniform component T

3.5 Combined shear and bending or
torsion

In an elastic stress analysis, the interaction be-
tween bending and shear force may be verified
by applying a yield criterion. This procedure,
valid for any type of cross section, requires cal-
culation of elastic normal stresses (c) and elastic
shear stresses (1), based on formulas from the
theory of the elasticity, at the critical points of
the cross section. The following condition (from
von Mises criterion for a state of plane stress)
has then to be verified (clause 6.2.1(5)):

_ [ 2 2 fy
o-von—Mises =40 +37 = y
Mo

which, for the case of combined shear and
bending is given by

2 2 2 2
Oxti | 4| _Tea 9:[ My ] | Ve <1
fy/ Vo fy /3% mo Maga/Yio Voiga/ Yo

For plastic analysis, there are several models

for combining shear and bending. The model
used by EC3-1-1 evaluates a reduced bending
moment obtained from a reduced yield
strength (fyr) along the shear area. Clause 6.2.8
establishes the following interaction criterion
between bending moment and shear force:

- When V,, < 50% of the plastic shear
resistance V., it is not necessary to
reduce the design moment resistance
Mc,Rd'
duces the cross section resistance.

-  WhenV,, 250% of the plastic shear re-
sistance V,

except where shear buckling re-

e the value of the design
moment resistance should be eva-
luated using a reduced yield streng-
th (1-p)fy for the shear area, where

p=(2 VeV, o)
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3. RESISTANCE OF CROSS SECTIONS

When torsion is present, p = (2 V., /V )5 andp=0ifV_ <05V

pITRd Ed = pITRd

3.6 Combined bending and axial force

In an elastic stress analysis, the interaction between bending, axial force and shear force may be
verified by applying a yield criterion. Eq. (3.13) (from von Mises criterion for a state of plane stress)
has then to be verified, which, for the case of combined bending, axial force and shear is given by

Oxkd 2 Ted ) Ne4 My'Ed Jz ( Ve jz
: + <1 = 3 A <1
[fy/yMo ] (fy/37/vlo J { Nega/Vmo  Mara/V o Veira /7 mo

For plastic analysis, cross section verification to combined bending and axial force is verified
according in Section 6.2.9.1. For rectangular hollow sections of uniform thickness and for welded
box sections with equal flanges and equal webs and where fastener holes are not to be accounted
for, the reduced plastic moment resistance, can also be obtained from clause 6.2.9.1(5):

1

—-n
MN,y,Rd = Mpl,y,Rd 1_0,5aw but MN,y,Rd < Mpl,y,Rd
1—n
M =M ————— butM <M
N,z,Rd 'pl,z,Rd 1-0,50; Ny ,Rd ply.Rd
Eq. 3.24
where
N _ _
n=—f _<o,5, a, = et <0,5 and a; = At <0,5
NpI,Rd A A

For a circular hollow section, the following exact expression may be established (not given in EC3-1-1):

Myga = Mpl,Rd (1 - "w)

Finally, for bi-axial bending the following criterion may be used:

o B
My,Ed + [ Mz,Ed :| <1
MN,Y,Rd MN,z,Rd
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3.6 COMBINED BENDING AND AXIAL FORCE

Where, for rectangular hollow sections,

= e 1.66 <
1-1,13n
Eq. 3.27
And for circular hollow sections,
a=p=2
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4.1 COMPRESSION

4. BUCKLING RESISTANCE OF MEMBERS

4.1 Compression

4.1.1 Elastic critical load
The critical axial load of a straight prismatic
member is given by

where L =k.L is the buckling length and depen-
ds on the support conditions of the column.
For a simply supported column, k=1

4.1.2 Flexural buckling resistance

The cross section resistance of axially com-
pressed members is verified by the condition
in Eq. (3.2). In compression members it must
also be verified that:

NEd = Nb,Rd

where Nb,Rd

of the compression member (EC3-1-1 clause
6.3.1.1(1)) and this generally controls design.
The design flexural buckling resistance of
prismatic members is given by:

- Class 1, 2 or 3 cross sections

Nyra = ZAfy/VM1

- Class 4 cross sections

Nb,Rd = erfffy /J/M1

where y is the reduction factor for the rele-
vant buckling mode and vy, is a partial safety
factor (EC3-1-1 clause 6.3.1.1(3)). The reduc-
tion factor y is obtained from the following
expression:

1

Y=——"r——=—,mas y<1
¢+ '¢2_/12

In this expression, q)=o,5[1+a(1—o,2)+)7]
and A is the non-dimensional slenderness
coefficient, given by:

- Class 1, 2 or 3 cross sections

— 2
1= JAf, N, =

- Class 4 cross sections

_ 2 Aeff
A= Aah Ne =3\"a

is the design buckling resistance Eq. 4.7

where N_ is the elastic critical load (Euler's
critical load) for the relevant buckling mode
and A=L,/i e A, =n[E/f, . The effect of imper-
fections is included by the imperfection factor
o, which assumes values of 0.13, 0.21, 0.34,
0.49 and 0.76 for curves a_, a, b, cand d (Eu-
ropean design buckling curves), respectively.
These curves, mathematically represented by
equation (3.29), are illustrated in Figure 3.1.
The imperfection factor o and the associated
buckling curve to be adopted in design of
a given member depends on the geometry
of the cross sections, on the steel grade, on
the fabrication process and on the relevant
buckling plane, as described in Table 3.4, for
the case of tubular sections.
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4. BUCKLING RESISTANCE OF MEMBERS
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Fig. 4.1 - Buckling curves according to EC3-1-1

Table 4.1 - Selection of the buckling curve

Buckling curve

Buckling S 235

Cross section Geometry limits about S 275
axis 5460

5355

S420

@ @ @ Cold formed any c c

Hollow
sections

According to clause 6.3.1.2(3), for values of the non-dimensional slenderness 1 <0,2 or
if N_/N_=< 0,04, the effect of buckling can be neglected, and members are designed based
only on the cross section resistance.

Annex BB.1 provides guidelines that allow quantification of the buckling length for members
in triangulated and lattice structures. In general, for the evaluation of the buckling resistance
of chord members, a buckling length equal to the real length L may be adopted, for both
in-plane and out-of-plane buckling; in some particular cases lower values can be adopted,
provided that they are properly justified.

Example 6.1 illustrates this procedure.
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4.2 LATERALLY UNRESTRAINED BEAMS

4.2 Laterally unrestrained beams

4.2.1 Elastic critical moment

The elastic critical moment can be estimated using expression (4.8) proposed by Clark and Hill
[12] and Galéa [13], simplified for the case of tubular profiles. This is applicable to members
subject to bending about the strong axis, for several support conditions and types of loading.

21 |[ (kL) Gl 2|7
/V'cr =C1(7;7( L)12 {I:( ﬂz)E’Z .|.(C2 Zg) ] —(C2 29)}
Eq. 4.8

where,
- C and C, are coefficients depending on the shape of the bending moment diagram and
on support conditions;
-k and k, are effective length factors that depend on the support conditions at the end
sections. Factor k, is related to rotations at the end sections about the weak axis z, and
k, refers to warping restriction in the same cross sections. These factors vary between
0.5 (restrained deformations) and 1.0 (free deformations), and are equal to 0.7 in the
case of free deformations at one end and restrained at the other. Since in most practical
situations restraint is only partial, conservatively a value of k, = k = 1.0 may be adopted;
- z= (za -z) where z, and z, are the coordinates of the point of application of the load and of
the shear centre, relative to the centroid of the cross section; these quantities are positive if
located in the compressed part and negative if located in the tension part;
For determination of C, the procedure from Figure 4.2 for a general bending moment distri-
bution is considered [6]:

3
a1:1_k2 azzslli_.I2 a3:5(_+_J a4:5_2 a5:1_k1

2 2 2 2 2 2
_ M., + o M? + o, M? + 053M3 + a4M4 + a5M5

A

N

(1+0¢1+052+o:3+054+055)M2

A :‘Mf+2M2+3M3+2M4+M5|

2 9M

max |

Fig. 4.2 - Determination of C1 according to [6]
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4. BUCKLING RESISTANCE OF MEMBERS

The values of M and M__ to be considered in for determination of C are given in Figure 4.3,
with the corresponding signs.

L4 L/4 L/4 L4 Mmax=Ms
L4 L/4 L/4

T

1

: M.

1 M _y

1 M2 Li4
Wi [«

Fig. 4.3 - Values of M, and M__ a to be considered in the determination of C1 according to [6]

The values of k and k, correspond respectively to the left and right end warping and minor
axis bending conditions. If warping and bending are prevented at the left (or right) end, k, (or
k,) is 0.5; if warping and bending are free at the left (or right) end, k, (or k) is 1. k, or k, may
be safely assumed as 1 for other end conditions.

Regarding C,, for a uniformly distributed loading it may be taken as C =0.45 and C =0.36 respec-
tively for k =1and k =0.5; and for a concentrated load at mid-span it may be taken as C =0.59 and
C,=0.48 respectively for k =1and k =0.5. In beams subject to end moments, by definition, szg =0.

4.2.2 Lateral-torsional buckling resistance

The verification of resistance to lateral-torsional buckling of a prismatic member consists of
the verification of the following condition (EC3-1-1 clause 6.3.2.1(1)):

where M, is the design value of the bending moment and M, ,, is the design buckling resis-
tance, given by (EC3-11 clause 6.3.2.1(3)):

Myra = X0 W, fy /7M1

where Wy = Wp,y for class 1 and 2 cross sections; Wy = We,y for class 3 cross sections; Wy = Weff
for class 4 cross sections; and ;. is the reduction factor for lateral-torsional buckling.

y

In EC3-1-1 two methods for the calculation of the reduction coefficient y, . in prismatic members
are proposed: a general method that can be applied to any type of cross section (more conser-
vative) and an alternative method that can be applied to rolled cross sections or equivalent
welded sections. The General Method is considered here.

According to the general method (clause 6.3.2.2), the reduction factor y,, is determined by
the following expression:
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1

= s but x,; <10
¢LT+(¢LT _)LLT)

At

where:

O = 0,5[1 +oy; (ILT - O,2)+ ZLZT] ; o, is the imperfection factor, which depends on the buckling
curve; A, = [Wy fy/MC,:IO'S; M_the elastic critical moment.
The buckling curves to be adopted depend on the geometry of the cross section of the member
and are indicated in Table 6.4 of EC3-1-1. For tubular cross sections, curve d must me conside-
red. Example 6.2 illustrates this procedure.

4.3 Combined bending and compression
The instability of a member of doubly symmetric cross section, not susceptible to distortional
deformations, and subject to bending and axial compression, can be due to flexural buckling
or to lateral torsional buckling. Therefore, clause 6.3.3(1) considers two distinct situations:
— Members not susceptible to torsional deformation, such as members of circular
hollow section or other sections restrained from torsion. Here, flexural buckling is
the relevant instability mode.
— Members that are susceptible to torsional deformations, such as members of open
section (I or H sections) that are not restrained from torsion. Here, lateral torsional
buckling tends to be the relevant instability mode.

Consider a single span member of doubly symmetric section, with the “standard case” end
conditions. The member is subject to biiaxial bending moment and axial compression. The
following conditions should be satisfied, respectively Eq. (6.61) and (6.62) of Eurocode:

NEd +k Mnyd W AMy,Ed Mz,Ed + AMZ,Ed <10
X Ne/Yun " XeMp/Tun " Mg/ Vi

Eq. 4.12b

N, Tk My,Ed +AMy,Ed Tk M, g, +AM

z,Ed
—<1,0
zy / 7z =
X New Vi XM pi Vi

Mz,Rk ’}//Vh

where:

Ney M, ,and M, are the design values of the axial compression force and the maximum
bending moments along the member about y and z , respectively;

- MM ., and AM,, are the moments due to the shift of the centroidal axis on a reduced
effective class 4 cross section;

- %, andy, are the reduction factors due to flexural buckling about y and z, respectively,
evaluated according to clause 6.3.1 or in sub-chapter 3.6;

— X is thereduction factor due to lateral-torsional buckling, evaluated according to clause
6.3.2 or in sub-chapter 3.6 (y,, = 1.0 for members that are not susceptible to torsional

deformation);



FERPINTA

22

Design manual of welded and cold-formed hollow sections

4. BUCKLING RESISTANCE OF MEMBERS

- k. k, k, andk, are interaction factors that depend on the relevant instability
and plasticity phenomena, obtained through Annex A (Method 1) or Annex B
(Method 2);

- Ng=f Ay My =f W and AM,, are evaluated according to Table 4.2, depending on the
cross sectional class of the member.

yz!

Table 4.2 - Values for the calculation of N, M,

and AM,.’E |

A A A A Aeﬂ
Wy Wp',y Wpl,y We',y WEff,y
w, Wpl,z plz Wel,z Weff,z
AM ., ¢ o o ey, Neg
M, ., o (o] (o] ey, Ney

In members that are not susceptible to torsional deformation, it is assumed that there is
no risk of lateral torsional buckling. The stability of the member is then verified by checking
against flexural buckling about y and about z. This procedure requires application of expres-
sions (4.12a) (flexural buckling around y) and (4.12b) (flexural buckling around z), considering
X.r = 1.0 and calculating the interaction factors k and k, for a member not susceptible to
torsional deformation.

In members that are susceptible to torsional deformation, it is assumed that lateral torsional
buckling is more critical. In this case, expressions (4.12a) and (4.12b) should be applied, with y,,
evaluated according to clause 6.3.2 or sub-chapter 4.2, and calculating the interaction factors
for a member susceptible to torsional deformation.

Concerning hollow sections, according to Method 2, the following members may be considered
as not susceptible to torsional deformation: members with circular hollow sections; members
with square hollow sections; members with rectangular hollow sections: according to some
authors [7,8] if h/b<10/4. ,where hand b is the height and width of the section, respectively
and A. is the normalized slenderness with respect to minor axis z; and laterally restrained
members at the compression level.

For the calculation of the interaction factors according to Method 2, tables from Annex B
are presented. Tables 4.3 and 4.4 indicate the interaction factors k‘,j. Table 3.9 indicates the
equivalent uniform moment factors, C_, evaluated from the diagram of bending moments
between braced sections.
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Table 4.3 — Interaction factors k,.j in members not susceptible to torsional deforma-

tions according to Method 2

Interaction . Elastic sectional properties  Plastic sectional properties
factors Type of section (Class 30r4 sections) (Class lor2 sections)
Cmy[1+(/Ty—o,2 Ney ]
. 67 N 2y Ne/ V'
| or H sections my| 110 N /7
k and rectangular y Rk LM

Yy Y
hollow sections

sCmy(1+o,8ﬁ]
Scmy '|+O,6 NEd Xy Rk Y m
ZyNRk/yM'l

| or H sections
k and rectangular K 0,6 K
yz % 2z
hollow sections

| or H sections
and rectangular 0,8K 0,6K

zy 9 Yy Yy
hollow sections

sz(1+0,6/TZL] sz[1+(i -0 2)N—E“]

k Rectangular X N Vo X N/ Vo
z hollow sections N N
SCW(HO,G—E“ J SCW[HO,S—E" ]
X New/ Vi X New/ Vi

In | or H sections and rectangular hollow sections under axial compression and uniaxial

bending (M), k, may be taken as zero.

Table 4.4 - Interaction factors k,.j in members not susceptible to torsional deforma-

tions according to Method 2

Elastic sectional properties

Interaction factors Type of section (Class 3 or 4 sections)
kyy kyy of Table 4.3 kyy of Table 4.3
kyz kyz of Table 4.3 kyz of Table 4.3

|: 1— OIOSZZ Ne4 j| (CmLT -o 25) X: NRk/y/m
(Coir —0125) 2. Nee /Y

I\

|: 1— O NEd }
’ > 1— 0,05 NEd _ (C""'T —( 25) Ve Nkk@//vﬁ
(Coir —0:25) 2Ny /7y | fOT A0tz ky =0,6+4,
o, N,
(Cm’-T L 25) X NRk /YM1

k k , of Tables.3 k , of Table 4.3

zz
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Table 4.5 - Equivalent factors of uniform moment C

Diagram of Cot Cne € Coir

Ran
moments ange

Uniform loading Concentrated load

0,6 +0,4¥20,4

0,2+0,8 02 0,4 0,2+0,8 02 0,4

0,1-0,8 0 2 0,4 -0,8 0,2 0,4

01(-¥)- 0,802 0,4 0,2(-¥)-0,8 0,2 0,4

Mh |!ll||l!!!| oso<1 -1=W¥=l 0,95 + 0,05 0, 0,90+0,1 0,
M,

o=%¥=1 0,90+0,1 @
o, =M/M, 0,95 + 0,05 0, 9 "

1=0,<0
0,95+0,05 ozh(1+2 ¥) 0,90+0,10 och(1+2 ‘P)

In the calculation of o or o CFal’ameters, a hogging moment should be taken as negative
and a sagging moment shoufd be taken as positive.

For members with sway buckling mode, the equivalent uniform moment factor should be
taken as Cmy =0,90rC_ =0.9, respectively.

FactorsC_,C and C . should be obtained from the diagram of bending moments be-
tween the'relevant braced sections, according to the following:

Moment factor Bending axis Points braced in
direction
C., y-y z-z
C., zz y-y
Coir Y-y ¥y

To illustrate the calculation of the equivalent uniform moment factors C . (Table 4.5), consider
amember under bi-axial bending and axial compression, with the support sections restrained
from rotating around its axis (fork conditions) and laterally braced at some intermediate sec-
tions. It is assumed that the intermediate bracings prevent not only torsional deformation,
but also transverse displacements of the cross sections where they are applied. In this case,
the factor C should be assessed based on the bending moment diagram M along the total
length of the member; and factors C__and C_ . should be assessed based on the bending mo-
ment diagrams M_and M respectively, between laterally braced sections.

Finally, when expressions 4.12 are applied, the question arises on which cross section class shall
be used. Although EC3-1-1imposes that the highest stressesM ., and N, are to be considered
in expressions 4.12, there are no indications on how to proceed with respect to the properties
of the cross section to consider, since, along a member subject to varying combined bending
and compression the cross section class may vary along the member length due to the varia-
tion of the applied bending moment relatively to the axial force. Due to this, an “equivalent
member class” is established (see [g] for more details). The following procedure is considered:
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1. The cross section class and cross section utilization is determined along 11 cross sections
along the member;

2. The class and utilization of each of the 11 sections shall be determined considering pro-
portional increase between applied forces for determination of the utilization;

3. The class of the cross section with higher utilization is defined as the “member class”;

4. The properties of the cross section and interaction factors to be considered in the
interaction expressions 4.12 should then be considered according to the resultant
“member class”.

Examples 6.3, 6.5 and 6.6 the safety of beam-columns with hollow sections is verified.
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5. LOCAL BUCKLING SECTIONS

5.1 Introduction

Class 4 cross sections are prone to local ins-
tability phenomena, such that total cross
section capacity is not achieved. In EC3-1-1
this is taken into account by eliminating cross
section parts that are susceptible to local bu-
ckling [10]. In practical terms, it is necessary to
determine effective cross section properties.

Regarding rectangular hollow sections, the de-
termination of effective cross section properties
is done according to part 1-5 of EC3, whereas for
circular hollow sections, the verification of thin
cylinders is done according to part 1-6 of EC3.

5.2 Rectangular hollow sections
The effective areas of rectangular hollow
sections in compression should be obtained
according to clause 4.4 of EC3-1-5.

The effectiveareaA_ of the compression zone
of a plate with the gross cross-sectional area A
should be obtained from (clause 4.4 of EC3-1-5):

Ac,eff = pcAc

where p_is the reduction factor for plate
buckling. For internal compression elements,
it is given by:

p.=1 A, <0,673

A —o0,055(3 + =
p. =%?(3W)31,0 Ay >0,673 (3+y) =0
14

where 1, is given by:

Ez fy_ E/t

" No. 28k,

where:

v is the stress ratio, to be determined accor-
dingto Tables 5.1and 5.2; b is the appropriate
width (bW for webs; b — 3t for flanges of RHS); t
is the plate thickness;k_is the buckling factor
corresponding to the stress ratio y and boun-
dary conditions — for long plates, k_is given in
Tables5.1and 5.2;and 6, os the critical stress
of the plate:

o, = k(,189800[%)

Table 5.1 - Effective width of internal compression elements

Stress distribution (compression positive)

Effective width beﬁ,

y=1
by = pb

b, =0,5b, b,, =0,5b,;
1>y 20

by = pb

b, =——b,; b, =b, b,
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Table 5.1 - Effective width of internal compression elements

Stress distribution (compression positive)

Effective width beff

b b ¥y <o
Glb b 1, by 02 beffzp bc:pg/(-l_l//)
el Dep )
b,=0,4by b, =0,6b,
¥=0/c, 1 1>¥>0 o 0>¥>- S B
Bucklingfactor o 82/(105+¥) 7,81 7.81620¥+978'¥> 239 598(0-¥)

[

According to clause 4.4(3) of EC3-1-5, for flan-
ge elements of |-sections and box girders the
stress ratio y used in Table 5.1 should be based
on the properties of the gross cross-sectional
area, due allowance being made for shear lag
in the flanges if relevant. For web elements
the stress ratio y used in Table 5.1 should be
obtained using a stress distribution based on
the effective area of the compression flange
and the gross area of the web.

The plate normalized slenderness (expression
(5.3)) is determined without taking into ac-
count the real stress of the plate. Considering
that the plate reduction factor, p,, decreases
for increasing values of the normalized slen-
derness A, , consideration of the maximum
compressive stress in the plate rather than
the yield stress, can lead to economy of mate-
rial. As a result, clause 4.4(4) of EC3-1-5 allows
that the plate slenderness 4, of an element
may be replaced by

_ Z o-com,Ed
red — “tp /
| Eq.55_ e

where ¢ is the maximum design compres-
com,Ed

A

P

sive stress in the element determined using
the effective area of the section caused by all
simultaneous actions. This procedure leads to
conservative results and demands an iterative
procedure in which the ratio v is determined
for each iteration considering the effective
cross section of the previous iteration [10].

5.3 Circular hollow section

The verification of class 4 A verificacdo de
seccdes circulares tubulares de classe 4 de-
vera ser efectuada de acordo com a Seccdo
8 do EC3-1-6.

The verification of class 4 circular hollow
sections shall be made according to Section
8 of EC3-1-6. Alternatively, recently, formu-
lae for determination of effective section
properties of circular hollow sections were
proposed in [3]:

0,5
90 235
Al 22232
o [d/t f, }
0,25
140 235
W, =W, | ———
el eff EI|:d/t fy }

Example 6.4 illustrates this procedure.
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6. EXAMPLES

Example 1: Lattice girder in square hollow section (unrestrained mem-
bers in tension or compression)

Figure 1 illustrates a simply supported lattice girder. Verify the safety of the most stressed
member, considering that it is subject to two point loads at nodes B and C with a value of
P =130 kN. The truss is composed of square hollow FERPINTA SHS 80x5 in cold formed steel

S355J0.

Fig. 6.1 - Steel lattice girder

Cross section properties of a cold-formed FERPINTA SHS 8ox5,0mm em aco S355JoH:
A=1436cm* h=b=80mm,t=5mm, Wel,y =W,, =3386 cm? Wp,'y = Wp,’z = 39,74 cm3,
I, =1,=13144 cm4 i =i, =3,03cm, [ =2178cmtel, =0 cm®

Solving:

i) Internal forces
The most stressed bar is BC, with compressive axial force N, = 1,5 P = 195 kN.
i) cross section classification (Tables 2.2 and 2.3 of this document)
Class of web in compression

c/t=65/5=13<33£=33x0,81=26,8 (Class 1)
Class of flange in compression

c/t=65/5=13<33£=33%0,81=26,8 (Class 1)
The cross section class is 1.

iii) Verification of the cross section resistance (Section 3 of this document)

Axf, _14,36x10™ x355x10°

; s =509,8 kN > N, =195 kN
Mo I

Nc,Rd =
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iv) Verification of the flexural buckling resistance of the member (y-y axis = z-z axis) (Section 4.1
of this document)

Buckling lengths: According to the defined boundary conditions, the buckling lengths are:

L, =L, =1x3,0=3,0m

Normalized slenderness:

6
jo=g [2OX0°_ g
355X 10°

L - = A
“ _ 309 =99,32; 1 =1 =Ty=1,3

i, 3,03x107 A

A==

y z

Minimum reduction factor ,

Cold formed square hollow section = Curve ¢, hence o =0,49;

9,=0,5%[1+0,49%(1,3-0,2)+1,3* | =1,61
1
1,61+\/1,612—1,32

Xmin:ZyZXZ: 20139

Safety verification:

Ny rd = Xnin Afy/yM1 =0,39% 14,36 X10* x 355 % 10% /1,0 = 198, 7kN

Since Np; =195kN <N, ., =198, 7kN, it is concluded that the lattice girder satisfies safety.

Example 2: Unrestrained beam with rectangular hollow section

The beam illustrated in Figure 2 is fixed in the left edge and simply supported in the right edge.
Consider a design uniformly distributed loading of 0,8 kN/m applied along the shear center of a
FERPINTA RHS 100x40x%6 in S 3550 (E = 210 GPa and G = 81 GPa) and verify the safety of the beam
according to EC3-1-1. Consider that in the left edge weak axis rotation and warping are prevented
and that in the right edge they are free. Consider torsion prevented in both edges.

0.8 kN/m {

R
x [

A

10,0 m
F *

Fig. 6.2 - Steel beam
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Solving:

Cross section properties of a cold formed Ferpinta RHS 100x40x6,0 mm: A = 14,43 cm?, h =100 mm,
b=40mm,t=6mm, We,’y = 30,44 CcmM3, Wp,’y = 41,26 cm3, Iy =152,21 cm#, iy =3.25cm, W, = 16,98 cm3,
W,,;,, =21,0cm3, | =33,96 cm*, i =153 cm, [, = 99,3 cm*el, =0 cmd,

i) Internal forces

-10,0 KNm M, =M, =—-10,0 kNm
W=A£=°
M,
5.0 kNm _as=%=—o,5

>

}

50m | 5.0m |

Fig. 6.3 - Bending diagram moment

i) Cross section classification (Tables 2.2 and 2.3 of this document)

Class of webs in bending

c/t=82/6=13,67<726=72x0,81=58,6 (Class 1)
Class of flange in compression

c/t=22/6=3,67<33£=33%0,81=26,9 (Class 1)
The cross section class is 1.
iii) Verification of the cross section resistance (Section 3 of this document)

Bending plastic resistance:

Wy Xf,  41,26x10° x355%10°
y.pl,Rd — -
’)/Mo 170

M

=14,65 kNm > M, 4= 10,0 kNm

Shear resistance:

A f,  10,31x10™ X 355%10°

V =
i Y mo \/g 1,0X \/g

=21,3 kN>V,, =5kN

Verification of the possibility to neglect web buckling of unstiffened webs due to shear (6.2.6
(6) of EC3-1-1):

88 £ 0,81
—=—=1 '6 <72—= ZX'_= 8] !
: 6 4,67<7 p 7 o 58,3, can be neglected

w !



FERPINTA

34 Design manual of welded and cold-formed hollow sections

6. EXAMPLES

Interaction between shear and bending moment should be verified in section A, where:
Vi, =5,0kN<0,50xV, ., =0,50%211,3 =105,65kN (6.2.8 do EC3-1-1); hence, it is not necessary
to reduce the resistance bending moment of Section A.

iv) Verification of the lateral-torsional buckling resistance of the member (Section 4.2 of this document)
Lateral-torsional buckling is verified by the general case proposed in EC3-1-1. Lateral displace-
ment and rotation about member axis are prevented at supports. Critical moment is deter-
mined according to the expression proposed by Clark and Hill [12] and Gélea [13] and factor
C, is determined according to [5] (see section 4.2).

Since L =10,0 m, and considering k_ = k, = 0,7 (both weak axis and warping prevented in one
edge and free in the other edge) and C1 = 1,74 [5], z.=0 (symmetrical cross section) e z,=0
(load applied at shear center).

yields: M =59,04 kNm = 4, =0,498

Since a,,= 0,76 (curve d, tubular section), then:

;=074 = x:=0,78

Resistant buckling bending moment is:

355 10°

M, ri = 2:W,, f, /Y =0,78% 4,13X107° X =11, 44 kNm> M., =10,0kNm

Safety is verified!

Example 3: Beam-column in rectangular hollow section and varying cross
section class along its length: from class 1 to class 4

Consider the beam-column in Figure 4, L= 5 m, composed of FERPINTA RHS 200x100x5, in steel
S 355J0 (E = 210 GPa and G = 81 GPa), and subject to point bending moment of magnitude
275 kNm at edge A and axial force of go kN. Consider that the boundary conditions in both
edges are such that vertical and weak axis displacements are prevented as well as torsion.
Consider that warping is free. Finally, assume horizontal bracing in section B. Verify safety of
the beam-column according to EC3-1-1.

275 KNm
QOkNG; 5 T
A B c H
1 som | 50m |
1 1 1

Fig. 6.4 - Steel beam-column



FERPINTA

Design manual of welded and cold-formed hollow sections 35

EXAMPLE 3

Solving:

Cross section properties of a cold formed FERPINTA RHS 200x100x5,0 mm: A = 28,36 cm?,
h =200 mm, b =100 mm, t =5 mm, W, =14593 cm3 W, =18137 cm3, | =1459,25 cm‘, i = 7,17 cm,
Wel,z = 99,39 cm3, WP,IZ = 112,09 cm3, | = 496,94 cm*, i = 4,19 cm, |, =1206,3 cm* e |, = 0 cm®.

i) Internal forces

The beam-column can be analysed as simply supported. The force diagrames are given in
Figure 5:

275 kN

Ves | |
27,5 &£Nm

Mz M
90 kN

Nes | |

Fig. 6.5 - Internal force diagrams

i) Cross section classification (Tables 2.2 and 2.3 of this document)

Section under uniaxial bending (M+N): To determine the cross section class, it is necessary
to find the neutral axis position. One of the flanges is always in compression; the web will be
subject to tension and compression at section A (most stressed cross section) and to pure
compression at section C.

Class of webs in bending and/or axial compression

Location ¥ Class of
x/L web
° 0,653 ! Class 1:
0,1 0,669 - 1
336¢ f
0,2 0,687 - 1 cft< 13001
0.3 0,710 - 1 * e
(o]
0,4 0,739 - 1 -
f

o, o, - 2

> 773 Class 2: '

6¢e

0,6 0,822 - 2 c/t< A2E

130-1
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Location Class of
x/L) - 5 web
0,7 - - 0,245 3 Class 3: fy
0,8 - - 0,047 3 . L c
0,67+0,33y
0,9 - 0,291 3 v,
fv
! i i 4 + c
Class of the flange in compression
c/t=85/5=17,0<33£=33%0,81=26,9 (Class 1)

Therefore, the cross section class in uniaxial bending and compression varies from class 1 to
class 3.

iii) Verification of the cross section resistance (Section 3 of this document)

Bending plastic resistance (for class 1and 2 cross section):

Wpl.y X fy
M, ira = 7’7 =64,39 kNm > M ., = 27,5 kNm
Mo
Wpl,z X fy
M, pira = T 39,79 kNm > M, ;, = o kNm
Mo

Bending elastic resistance (class 3):

W, x
My,el,Rd = 2 fy = 51180 kNm 2 My,Ed = 27,5 kNm
Mo
W, , x
M, g = —= f =3528 kNm > M,,, = o kNm
Mo

Cross section resistance in compression (class 4):

The resistance in compression of cross sections in class 4 is determined according to clause 4.4
of EC3-1-5 (see section 5.2 of this document). For this, effective area needs to be determined.

Determination of effective area:
v=Tk =4
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Webs (internal compression parts):

- b/t

A, = ————==0,8006 and p, =0,906 <1,0

P 28,4k, P 9
Flanges:

A = b/t =0,368 and p,=1<7,0

P 28,48\/E

Effective area is then: Ay = P, yimaAaima + PepanzosPanzos + Araios = 26,61 cm”

banzos raios

A X
Negra = Lfy =944,78 kN = N, = 90 kNm

Mo

Shear plastic resistance:

A f,  18,9%10™* x355x10°

V =
i Y mo \/g 1,0X \/g

=387,5 kN2V,, =2,7kN

Verification of the possibility to neglect web buckling of unstiffened webs due to shear (6.2.6
(6) of EC3-1-1):

h, 185 € 0,81
M =—==37<72==72X

=58,3, can be neglected!
t 5 n 1,0

Elastic shear resistance:

o) .
2,7><—9' 9><1o >
2

8 -3
T 1458,3 %10 X 10 ~ .
Ed _ 14553 /5 =2,0x107 £1,0, verifies!

f,/(V37u) 355%10%/(\3x1,0)

Resistance to combined bending and axial force, clause 6.2.9.1 (5) of EC3-1-1:

With respect to the most stressed cross section (section A, class 1), subject to N, = 90,0 kN
and M ¢ =275 kNm, yields:

Ne, — 90

n= = =
N, ra 28,36 X107 X 355X 10° /1,0

0,09

o - A—2bt 28,36X10™* —2X100X10° X5X 10"
" A 28,36x107*

=0,65>0,5 = a, =0,5

1—n

=M
N,y,Rd l,y,Rd
Y Py 1-0,5a

M =78,13kNm, but: /\/IN'y'Rd < Mp,’y,Rd

w

hence, My, s =M,z = 64,39kNm
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The interaction between bending moment and shear stress shall be verified at section A:
Vey =2,7kN<0,50xV,, o, =0,50x387,5=193,75kN (6.2.8 of EC3-1-1); therefore, it is not ne-
cessary to reduce bending moment resistance due to presence of shear.

Regarding the sections that are class 3 or 4, elastic interaction shall be verified:

NEd My Ed JZ [ VEd ]2
+ : + <10,249<1 (for x/L = 0,7)
(Nel,kd [Ymo Mz [Ymo Vo /Ym0

Interaction between shear and bending moment is summarized below for all cross sections:

Location 2
(X/L) M, ra /Ym0 ]

o] 0,427 1
)/ 0,384 1
0.2 0,346 1
03 0,314 1
0,4 0,282 1
0,5 0,250 2
0,6 0,218 2
0,7 0,249 3
0,8 0,196 3
0,9 0,143 3

1 0,096 4

iv) Flexural buckling verification (Section 4.1 of this document)

Stability verifications (flexural and/or lateral-torsional buckling) were carried out considering
the class of the most stressed cross section, as illustrated in Figure 6.

0,45
0,40
0,35
0,30
0,25
0,20
0,15
0,10
0,05
0,00 T T T T 1

Grau de utilizagio

Fig. 6.6 - Use degree across the beam-column A-C




FERPINTA

Design manual of welded and cold-formed hollow sections 39

EXAMPLE 3

Major axis flexural buckling, y-y axis; segment AC:
6
P LTS
355X 10

L., =k,L=1x170,0=10m

~

L _
-0 395 A4=-L-18
i 7,17 %10 A,

Cold formed rectangular hollow section = Curve ¢, hence @ =0,49;

¢, =2,55 x,=0,23

Nygra = X,Af, /Y = 0,23 28,36 X10™* X 355 X 10%/1,0 = 230,8kN > N, = 90kNm

Verification of minor axis flexural buckling shall be carried out for the 2 segments: segment
AB and BC. However, since geometrical characteristics, loading, and end conditions are the
same, only one verification is performed:

6
210X 10
A =1, |———— =76,
"~ "\ 355%10° 7537
L, =k,L=1x50=5m

L 5 —
A=—=t=— 2 —19,33; A =
ro 4,19%107° 933 ° A

z

=1,56

NI

Cold formed rectangular hollow section = Curve ¢, hence a =0,49;

¢, =2,05; x,=0,29;

Nygra = XAf, /Y = 0,29% 28,36 X107 X 355 X 10% /1,0 = 296,9kN > N,, = 90kNm

iv) Lateral-torsional buckling verification — general case; segment AC (Section 4.2 of this document)

Considering the expression from Clark e Hill [12] and Galéa [13]: z,=0;2,=0;C =13
yields: M =824,29kNm = 4, =0,279

Since o, = 0,76 (curve d, tubular section), then:

¢;=0,569 = x,;=0,939
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Resistant buckling bending moment is given by:

355X 103

1

M, rs = XW,, fy/y,vl1 =0,939%181,37 X10° x =60, 45kNm> M., = 30,0kNm

v) Combined bending and axial force stability verification (Section 4.3 of this document)
C,, =095 C, ;=08 kyy =1,246; kzy =0

Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:
eq. (6.61): 0,9569 < 1,0
eq. (6.62): 0,3032< 1,0

Results are summarized below:

Type of verification Result

Cross section, section A (class 1)

Ney 90 kN
i = =0,09<1
Axial force N T106,8 kN 9
M 27,5kNm
Bendi t e =0,43<1
ending momen M, 64,30kNm
VEd 2,7 kN
Sh =————=0,007<1
ear Vi 387,5kN
Bending moment and shear My ga =M, 1zg = 0,431
Bending moment and axial force My, pa =M, g = 0,431
Stability
Eq. 6.61 0,9569 <1
Eq. 6.62 0,3032<1

Example 4: Column with circular hollow section

Consider the column of Figure 6 with L= 8 m and a circular hollow FERPINTA CHS 273x4, in
steel S 355J0 (E = 210 GPa and G = 81 GPa), subject to a design axial force of magnitude 500
kN. The column is simply supported. Verify the safety according to EC3-1-1.
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500 kN y
‘ﬂ 1
| 80m | :
q L.
Fig. 6.7 - Steel column
Solving:

Cross section properties of a cold formed FERPINTA CHS 273x4,0 mm: A = 33,80 cm?, D = 273 mm,
t=4mm, W, =224,05cm3, Wp, =289,47 cm3, | = 3059,25 cm*, i = 9,51 cm, I, = 6116,5 cm* and |, = 0 cm®.

i) Cross section classification (Tables 2.2 and 2.3 of this document)

d/t =273/4=68,3>90€* =90x 0,66 = 59,6 (Class 4)
The cross section class is 4.
i) Verification of the cross section resistance (Section 3 and 5.3 of this document)
According to Gardner [3], the effective area (Aeﬁ) of circular hollow sections is given by:

0,5
Ag=A 99 235 _ 38,80x107% X 0,9343 =0,0032 m*> =32 cm®
d/t f,

Aeﬁ X fy

Asaresult: N_p, = =121,2 kN > 500 kN=N_,

J/Mo

iii) Flexural buckling verification (y-y axis = z-z axis) (Section 4.2 of this document)

210x10°
A=n,]—=76,37;
" T\ 355%10° 737

L, =L, =kL=1x8,0=8m

L - - A
A=A =—2 L:&mz; A=A=-"=110

oo i, 951x107 o

Cold formed square hollow section = Curve ¢, hence a =0,49;

9, =0, =0,5%[1+0,49%(1,10-0,2)+1,10" |=1,33
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;
1,33+41,33° 1,107

%min ny ZXZ 20148

Nyra = Xomin Actr f, /Y0 = 0,48 X 32 X107 X 355 X 10%/1,0 = 542,5kN < N, = 500kN

Results of Example 4 are summarized below:

Type of verification Result

i N
Cross section B — 0,45 <1
c,Rd
. NEd
Flexural buckling A 0,92<1

b,Rd

Example 5: Optimization of open steel cross sections by replacing with
tubular sections

Consider the beam-column of Figure 7 with L = 10om and IPE 300 cross section, in steel S 235
JR (E = 210 GPa and G = 81 GPa), subject to end moments of magnitude 30 kNm in both edges
A and Cand constant axial force of magnitude 175 kN. Consider that the boundary conditions
in both edges are such that vertical and weak axis displacements are prevented as well as tor-
sion. Consider that warping is free. Consider horizontal bracing at mid-span. Following EC3-1-1
provisions, optimize the cross section replacing it by FERPINTA tubular sections.

30 1Nm ./- 10 1Nm
175N l(’“*l (T:\l
‘A. B

| 50m ‘L 50m |

Fig. 6.8 - Steel beam-column

Case A (reference case): Hot finished IPE 300 (42,2 kg/m) with mid-span horizontal bracing
(section B).

Cases to verify:

Case B.1: Cold formed FERPINTA RHS 300x150x5 (34,03 kg/m) with mid-span horizontal bracing
(section B).

Case B.2: Cold formed FERPINTA RHS 300x150x5 (34,03 kg/m), without mid-span horizontal bracing.

Case C.1: Cold formed FERPINTA RHS 300x100x5 (30,11 kg/m) with mid-span horizontal bracing
(section B).
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Case C.2: Cold formed FERPINTA RHS 300x100x5 (30,11 kg/m), without mid-span horizontal bracing.
Solving:

Since Examples 1to 4 have been sufficiently detailed and explained and include all the specific
calculations to be considered here, in this example only main calculations will be shown. The
four cases are solved in the following:

Case A (reference case): Hot finished IPE 300 (42,2 kg/m) with mid-span horizontal bracing (section B).

Cross section properties of IPE 300: A = 53,80 cm?, h = 300 mm, b = 150 mm, t.= 10,7 mm,

t,=7,1mm,r=15mm, We,’y =557,1cm3, Wp,'y =628,4 cm3, Iy = 8356,1cm¢, iy =12,5cm, We:,z =80,5

cm3, W, =1252 cm?, [, = 603,7 cm*, i, = 3,35 cm, [, = 20,1 cm* and |, = 125934,0 cm®.
i) Cross section classification (for open sections, see Section 5.5 of EC3-1-1)

Web subject to bending and compression is class 2 and flange in compression is class 1. The-
refore, the cross section is class 2.

i) Verification of the cross section resistance (for open sections, see Section 6.2 of EC3-1-1)

N pg =1264,6 kN>Ng, =175,0kN

M, r4 =147,7 kNm > M, =30,0kNm

Myyra =147,7 kNm>M,, =30,0kNm
Since there is no shear force in the member, it is not necessary to verify neither shear, nor
shear buckling, nor shear and bending moment interaction.

ii) Stability verification of the member subject to bending and axial force (for open sections,
see Section 6.3 of EC3-11)

N, ra = 9650 kNm >N, =1750kNm
Ny.ra =393,7 kNm >N, =1750kNm
My rq = 84,98 kNm > M, =30,0kNm
Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:
eq. (6.61): 0,58 <1,0
eq. (6.62):0,78 < 1,0

where C, =7 k, = 3,19e k, = 0,941
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Case B.1: Cold formed FERPINTA RHS 300x150x5 (34,03 kg/m) with mid-span horizontal bracing
(section B).

Cross section properties of FERPINTA RHS 300x150x5,0 mm: A = 43,36 cm?, h = 300 mm,
b =150 mm, t =5mm, We,,y = 343,54 cm3, W,,,,y = 421,90 cm3, Iy =5153,13 cm*, iy =1090cm, W, =
236,12 cm3, Wp,’Z =261,73 cm3, | =1770,87 cm*, i = 6,39 cm, |, = 4214,3 cm* and l,=0cm°,

i) Cross section classification (Tables 2.2 and 2.3 of this document)

Under bending and axial compression (M+N):

Class of webs subject to bending and compression

42¢€

Y =0, >-1), logo ¢/t=285/5=57,0<————— =77,
3454 (>-1), logo ¢/ 5/5=57 o6 roaw 773 (Class 3)
Class of flange in compression

¢/t=135/5=27,0<72e=72X1=72 (Class 1)

Therefore, the cross section is class 3.

i) Verification of the cross section resistance (Section 3 of this document)

AXx
N gy = Axfy =1018,87 kN > N, =175 kN
' YMO
Wel,y X fy
M, ks =M, ira = =80,73 kNm > M, = 30 kNm
Mo

For class 3 cross sections, elastic interaction must be performed. Hence:

( NEd + My.Ed
Nogra/Ymo  Meaga /Yo

] <1< 0,543<1

iii) Flexural buckling verification (Section 4.1 of this document)

Major axis flexural buckling, y-y axis; Segment AC:
210x10°
A=m|————5=9387
235X 10

L, =k, L=1x170,0=70m
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Cold formed circular hollow section ; = Curve ¢, hence o =0,49;

¢, =1,17; X, = 0,554

Noyra =X, Af, /Y =0,554% 43,36 X10™* X 235 x10° /1,0 =564,1kN> N_, =175 kN

Minor axis flexural buckling, z-z axis; Segment AB:
6
)’1 =7 &103 =93, 87
\ 23510

L, =k,L=1x50=5m

L _
A="fti-_ 3 ___585 ] =£=O.834;
i 6,39%10 A,

z

Cold formed circular hollow section; = Curve ¢, hence o =0,49;
¢, =1,00; x,=0,641

Nyora = XA fy /y,vh =0,641% 43,36 X10™* X 235 % 10% /1,0 = 653, 5kN > Ng, =175 kN

iv) Lateral torsional buckling verification — general case — segment AB (Section 4.2 of this document)

Considering the expression from Clark and Hill [12] and Galéa [13]: : z,=0;2,=0; C =1

Therefore: M, =2235,45kNm = 4, =0,19

Since 0,,= 0,76 (curve d, tubular section), yields:
#r=0,514 = x =1

The resistant buckling bending moment is then:

235x% 103

M, ey = 2:W,, f, /¥ = 110X 343,54 X10°° X =80,73kNm> M, = 30,0kNm

v) Combined bending and axial force stability verification (Section 4.3 of this document)

=1,182; k. =0

U Zy_

C.ir =10k,

Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:

eq. (6.61): 0,7494 < 1,0

eq. (6.62): 0,2678 <1,0
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Case B.2: Cold formed FERPINTA RHS 300x150x5 (34,03 kg/m), without mid-span horizontal
bracing.

i) Cross section classification: see Case B.1
ii) Verification of the cross section resistance: see Case B.1
iii) Flexural buckling verification (Section 4.1 of this document)

Major axis flexural buckling, y-y axis; Segment AC: see Case B.1

Minor axis flexural buckling, z-z axis; Segment AC:
A= n,/&wi =93,87;
235X 10

L, =k,L=1x70,0=10m

L _
oo 10 g6y X =2r=1666
i 6,39x107° A

z 1

A =

z

Cold formed circular hollow section; = Curve ¢, hence or =0,49;

¢, =2,25, x,=0,266

Ny.ra =X AT, /Y =0,266x43,36 X107 x 235X 10% /1,0 = 277,3kN > N., =175 kN

iv) Lateral torsional buckling verification — general case — segment AB (Section 4.2 of this do-
cument)

Considering the expression from Clark and Hill [12] and Galéa [13]: : z,=0;2,=0; C =1

s 1

Therefore: M, =17,72kNm = 1,; = 0,269

Since o, = 0,76 (curve d, tubular section), yields:

¢r =0,562 = 1 =0,947

The resistant buckling bending moment is then:

235x10°

M, rs = X0W,, f, /Y = 01947 X 343,54 X 10° x =76, 44 kNm> M_, = 30,0kNm

v) Combined bending and axial force stability verification (Section 4.3 of this document)

=1,182;k, =0

1 Rzy —

Cir =1,0; kyy
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Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:
0,774 <1,0
0,645 < 1,0

Case C.1: Cold formed FERPINTA RHS 300x100x5 (30,11 kg/m) with mid-span horizontal bracing
(section B).

Cross section properties of FERPINTA RHS 300x100x5,0 mm: A = 38,36 cm?, h = 300 mm,
b =100 mm, t = 5 mm, We,’y = 271,01 cm3, W,,;,y = 348,15 cm3, Iy = 4065,20 cm4, iy = 10,29 cm,
We,’z = 144,55 CmM3, Wp,'Z =159,59 cm3, |, = 722,77 cm*, i = 4,34 cm, |, = 2043,8 cm*and |, = 0 cm®,

i) Cross section classification (Tables 2.2 and 2.3 of this document)

Under bending and axial compression (M+N):

Class of webs subject to bending and compression

42¢€
¥ =-0,3948 (>-1), h t=285/5=57,0<——=77,8 Class
13948 (> 1), hence ¢/t =285/5=57,0< 670w 7" (Class 3)
Class of flange in compression
c/t=85/5=17,0<72e=72Xx1=72 (Class 1)

Therefore, the cross section is class 3.

i) Verification of the cross section resistance (Section 3 of this document)

Axfy
N g = ; =752,7 kN > N, =175 kN

Mo

Wel,y X fy

Mo

M

=63,7 kNm > M ., = 30 kNm

y.cRd = My,eI,Rd =

For class 3 cross sections, elastic interaction must be performed. Hence:

[ Ne, + M,z ]9(:)0,66531
Noga/Tmo  Maga/V o

iii) Flexural buckling verification (Section 4.1 of this document)

Major axis flexural buckling, y-y axis; Segment AC:

6
A, =ﬂ,/w =93,87
235X%X10
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L, =k, L=1x170,0=70m

NS

L _
A==r- 10 __g00 1-2

y T - Yy Ty
i, 10,3X10 A,

=1,034;

Cold formed circular hollow section ; = Curve ¢, hence o =0,49;
¢, =1,24; X, =0,520
Nyyra = X, Af, /Y =0,520% 38,36 X107 x 235 x10° /1,0 = 468,97kN> N, =175 kN

Minor axis flexural buckling, z-z axis; Segment AB:
210x10°
A=m, o5 =93,87
235X 10

LE,Z = kz L=1X5!0=5m;

L _
I - E— — =521, A, =-%=1,226
i, 434X10 1

el

Cold formed circular hollow section ; = Curve ¢, hence or=0,49;

¢, =1,50; X, =0,421

Nyora =X AT, /Y = 0,421% 38,36 X107 x 235 x10°/1,0=379,8kN> N, =175 kN
iv) Lateral torsional buckling verification — general case — segment AB (Section 4.2 of this document)
Considering the expression from Clark and Hill [12] and Galéa [13]: : z,=0;2,=0, C=1
Therefore: M, =994,56 kNm = 1, =0,25
Since o= 0,76 (curve d, tubular section), yields:

¢r=0,552 = };r=0,959
The resistant buckling bending moment is then:

3
235X10° _ 61,07kNm> M,, = 30,0kNm

M,z = %W, £, /¥ s = 0,959 X 271,01% 107° x

v) Combined bending and axial force stability verification (Section 4.3 of this document)

C,.. =10 k, =1224; k, =0

zy
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Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:
eq. (6.61): 0,9744 <1,0
eq. (6.62): 0,4608 <1,0

Case C.2: Cold formed FERPINTA RHS 300x100%5 (30,11 kg/m), without mid-span horizontal
bracing.

i) Cross section classification: see Case C.1
ii) Verification of the cross section resistance: see Case C.1
iii) Flexural buckling verification (Section 4.1 of this document)

Major axis flexural buckling, y-v axis; Segment AC: see Case C.1

Minor axis flexural buckling, z-z axis; Segment AC:

6
)“1 =71 &103 :93'87
V235X'|0

L, =k,L=1x170,0=10m

LE 10 " )‘z
= —————=230,41 A, =—%=2,453
i,  434X10 A

l: Z

t4

Cold formed circular hollow section ; = Curve ¢, hence a =0,49;
¢, = 4,067, x, = 0,137
No.ra =X AT, /Y =0,137x38,36x10™ X 235x%10%/1,0 =123,5kN > Ng, =175 kN

Therefore, flexural buckling about minor axis is not verified. No further Stability verifications
are performed.

Results of example 5 are summarized below:

Cross Painting mid-span Condition
section surface bracing verification
IPE 300 42,2 kg/m 1,716 m*/m yes Eq. 6.62 > 0,78 =1

FERPINTARHS 34,03 kg/m 0,883 m*/m yes Eq.6.61>0,75<1
300x150x%5,0 (-19%) -24% no Eq.6.62 > 0,79 <1
FERPINTARHS 30,11 kg/m 0,783 m*/m yes Eq. 6.61>0,99 <1

[+) O, 9
300x100x%5,0 -29% (32%) no not verified
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In summary, the beam-column in open | section IPE 300 braced at mid span can be optimized
by the following solutions with FERPINTA tubular section:

i) Not braced FERPINTA RHS 300x150x5 presents less 19,4 % of steel and less 24% of painting area.
i) Braced FERPINTA RHS RHS 300x100x5 presents less 29 % of steel and less 32% of painting area.

Example 6: Verification of column from frame in rectangular hollow
section subject to bending moment about z-z and y-y local axis and
axial force

Consider the spacial frame in Figure 8, belonging to a 2 floor building, with a 5 m height each
floor, and plant dimensions 10 m x 10 m.

The beams are composed of hot finished IPE 400 section and the columns are composed of cold
formed FERPINTA SHS 260x10, em aco S 355 (E = 210 GPa and G = 81 GPa), and are subject to the
design loading presented in Figura 8. Verify the safety of the frame columns according to EC3-1-1.

30 KN/m
IR R T N N T N N

15084 15054
301N
jm R EEEEREREEENR: .
. 40im N PE40 T
e g1 SHS 26010 SHS 260%10
151;}/ 4010 L0 oo =
Jm 18 3 11 1 ¥ 3 3]} e
40 100m 8 PR F
1 137 i
”‘V SHS 260210 SHS 260210 5m
0m = ol
| 0m |
| — =

Fig. 6.9 - Steel structure

Solving:

Cross section properties of FERPINTA SHS 260x10,0 mm: A = 9,57 cm?, h = b = 260 mm,
t=10mm, WE,’Y = Wel,z = 758,82 cm3, Wp/’y = WW = 893,78 cm3, Iy =1 =9864,65 cm*, iy =i =10,11cm,
I, =160355cm*el, =0 cm®.

Cross section properties of IPE 400: A = 84,50 cm?, h = 400 mm, b =180 mm, t, = 13,5 mm,
t,=86mm,r=21mm, We,’y =1160 cm3, Wp,’y =1307 cm3, Iy = 23130 cm¥4, iy =16,6 cm, W, =146
cm3, W =229 cm3, | =1318 cm*, i = 3,94 cm, | = 60,2 cm*.

plhz z z

i) Internal forces:
Firstly, it is necessary to check whether second order effects are relevant or not. For that,

additional horizontal forces due to global imperfections of the frame need to be determined,
as defined in clause 5.3.2 of EC3-1-1.
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The “equivalent geometrical imperfection” that concerns global sway imperfections is given
by the angle ¢, where ¢=¢ o, 0, .

Since: ¢, =1/200; «, =%=%=0,63<§=0'67 = a,=0,67 and
10

1 1
o, :\/0,5 (1+—):\/o,5x(1+—j =0,87,
m 2

yields ¢ =¢, @, @,, =1/200% 0,67 % 0,87 =0,0029rad .

The vertical load at the 2" floor level is given by:

150X 2+ 30x 10 = 600,0kN, vem F, = 0,0029x600,0 =1,7kN.
The vertical load at the 1t floor level is given by:

200X 2+ 40%10 = 800,0kN, vem F,, = 0,0029 X 800,0 = 2,3kN.

Adding these forces to the applied horizontal forces, the design forces taking into account
sway effects:

F,, =15,0+1,7=16,7kN
F,, =12,0+2,3=14,3kN

Secondly, a first order elastic analysis is considered with the referred horizontal forces. The
horizontal displacements of the structure are obtained:

226 mm

— 1

12.5mm

-L -

Fig. 6.10 - Deformed shape of the structure (horizontal forces)

o, may now be evaluated according to clause 5.2.1 of EC3-1-1 considering the determined
displacements:

Floor 2: «,, = RV VY - 12,9
600,0 22,6-12,5
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Floor 1: o, = 15+1,7+12+2,3 ) (5000 —o2
600,0+800,0 12,5

Since o, is lower than 10, the internal forces for member verification must include second
order global effects (P-A effects). Considering an elastic analysis, second order global effects,
due to horizontal forces, may be directly included in the analysis, via a simplified procedure
where horizontal actions are multiplied by the amplification factor:

;
1-va, 1-19,2

1,12

Leading to:
F., =1,15%(15+1,7)=18,7kN
F.,=115%(12+2,3)=16,1kN

Internal force diagrams are then:

150.0 kN

50.0 kN

20

AN ARRR RN RRARRRRARRRARRR A NRRARRRRANRRANNARL

187K

2000 kN

00

SRR R AR RARARRRREAEAY RRERIRY AR RRRNT

—
ey

Fig. 6.11 - Final loading

1992
2038

|
1411

3
1043

Fig. 6.12 - Bending moment diagram (My,Ed = Mz’Ed)
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EXAMPLE 6

ErT)

2845
055

835
765

Fig. 6.13 - Axial force diagram

502
778

143
491

o Fig. 6.14 - Shear force diagram

Verification of the most stressed column is carried out: column E-F

ii) Cross section classification (Tables 2.2 and 2.3 of this document)
Considering the most unfavourable section (pure compression):
Class of webs in compression
c/t=230/10=23,0<33£=33%0,81=26,8 (Class 1)
Class of flange in compression
¢/t =230/10=23,0<33£=33%0,81=26,8 (Class 1)

Therefore, the cross section is class 1.
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6. EXAMPLES

iii) Verification of the cross section resistance (Section 3 of this document):

Axf,
Noga == =3428,1kN > N, =305,5 kN

Mo

W, . x
M, g =M, pa= ”J‘/yify =317,3 kNm > M, g4 = 203,8 kNm

Mo

V Avfy

i B )/Mo \/E

=989,6 kN>V,, =77,9kN

Verification of the possibility to neglect web buckling of unstiffened webs due to shear (6.2.6
(6) of EC3-1-1):

h, _240 _ 24 <72£=72XO'_81 —58,6 can be neglected!

t 10 n 1,0

Verification of combined bending and axial force is carried out according to clause 6.2.9.1(6)
do EC3-1-1:

o s
M,z + M, <1 <0,953<1
MN,y,Rd MN,y,Rd

Where, for the most stressed cross section:

N, 3055 A-2bt

n= ==—===0,089;a= =0,46>0,5=>a=0,5
Np,,Rd 3428,1 A
1,66

a=p N 1,675

1-1,13

Npl,Rd
1-n

MN,y,Rd = MN,z,Rd = Mpl,y,Rd W =578,12kNm, but: MN,y,Rd < Mpl,y,Rd

therefore: M ., =M, q; =M, ¢4 =317,3kNm

Plasticinteraction between bendingmoment and shear force must be verified in section F. Howe-
ver,accordingto clause 6.2.10 of EC3-1, since V, = 77,9kN <0,50xV,, ., = 0,50 989, 6 = 494, 8kN
it is not necessary to reduce the plastic resistant bending moment and therefore, in section
F: M M M =317,3 kNm.

wird = zvrd = VInyRd

iv) Flexural buckling verification; y-y axis (= z-z axis):

210x10°
A=m 22X _ e
"M\ 3ssx10° 3
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EXAMPLE 6

L, =L, =kL=1x50=5m

L ]
oS 49,46 A =71=t=065

A== A
y z 2,

oo i, 10,11X10°°

Cold formed rectangular hollow section = Curve c, hence o =0,49;

¢, =¢,=0,822; ¥...=X, =X, =0,757

Nyga = Xmin Af, /Y = 0,757 X 96,57 X107 x 355%10° /1,0 = 2594, 8kN > N, = 305,5 kN

v) Lateral-torsional buckling verification — general case:
Square hollow sections do not exhibit lateral-torsional buckling phenomena.
vi) Combined bending and axial force stability verification (Section 4.3 of this document)
C,.r=10C, =C,, =04k, =01427 k,=0,253 k, =0,253 k,=0,421
Stability verification is carried out according to (6.61) and (6.62) of EC3-1-1:
eq. (6.61): 0,5504 <1,0
eq. (6.62): 0,5504 < 1,0

Results of Example 6 are summarized below:

Type of verification Results

Q MEd _ 6
Cross section M =0,642<1
N,y,Rd

Eq. 6.61 0,5504 < 1

Eq. 6.62 0,5504 < 1
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7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219

7. GENERAL TECHNICAL DELIVERY CONDI-
TIONS - EN 10219

In the Member States of the European Union, cold formed welded structural hollow sections of
non-alloy and fine grain steels should be produced according to EN 10219 [11]. This harmonized
product standard is established in Annex | of Directive 98/34/CE, as foreseen in the Construc-
tion Products Regulation (EU) No 305/2011, mandatory since July 1st 2013. In compliance with
CE marking, cold formed welded structural hollow sections of non-alloy and fine grain steels
from FERPINTA, are based on the “CERTIFICAT OF FACTORY PRODUCTION CONTROL", no.
1328 — CDP - 0121, which attests that all provisions concerning attestation of factory produc-
tion control described in Annex ZA of the standard EN 10219-1:2006, and in the respective
Declarations of Performance. Since some of the requirements of EN 1090-1/2 are too specific,
the product was also certified according to N.oTAC - 013/2009 , by CERTIF, and complements
adjusts in the fabrication methods.

Certificado

CERTIFICADO DE CONTROLO DE PRODUGAO NA FABRICA

1328 - CPD - 21

Do aoorde com @ Dimotva AON0EIGEE, da 21 0o Deeambeg de 1980, 4o Congalo s Comuniedes Eumpsis,
sehika & oproimapdo das disposindes lngisinives, regulomaieres o adm dea hifes na iin
et o produios de constneAs [Dimctva dos Produtns do Construgda - OPC), alorada pola Directiva D3SAICEE
cha Cuweswhhy dbsy Comuynicades Eurcpeias, de 22 de Julo ds 1583, dedar-ss que o produls de consinug 3o

PERFIS DCOS ACABADOS E ENFORMADOS A FRIO DE AGOS DE CONSTRUGAD
HAD LIGADO E DE GRAD FINOD

Tipe de pwcsiin Tipo do ago Diemens des o B
________ 1 SEa5JAH, SETSUOH @ SU9812H DiAmeto edemo {0 & Capessura (T) (21,320 8 322,501 2,5)mm
Ouadradn S35 RH, BITS0H 4 93550EH  Dimeredio balom| (8) = Eepearous (T (20020 0 260e12.5mm

Redangdar S23I50RH, EZTEJOH & S3A66IZH Dimarebes ltans [BrH) x Etpetsea (T (a0 0 6 30003 x2S}

prodzidn polo Sabrcanio

FERPINTA — Inddstrias de Tubos de Ago de Fernando Pinho Teixeira, 5.A.
Garmegosa - Dliveira de Azemels,
3TI0-B55 Vale de Cambra - Portugal
na Bk
Carregersss, Dliviira de Aresndia,
ITI-A5E Vals de Cambra - Portugal

& submetids pelo fatricante aos ensalos Inidals da fpo, & um comfnoke de produclo na fibdca @ @ ensalos
rmpementams de amostras colidas na Ribrica, de acoedo com um plano de ensaics prt-esabeiccdo, & g o
ugeriemy niilicede — CERTIF Amochacho para a Cerifcegiio do Produlos — realizos ume sadiions indael & Shic e
an controln & produgin, & Al o st ol nns, A seliea 0 R ApRE T i (e TN B
Fibrioa.

Esln errificao atrsin e inckis as disposicie mblies & corsprovsio da conlimickds & aa dessnpecia oo prodn
desorilas no Anean Z4 A normee

EN 10219-1:2006
Tevriuen oot A ok
Csle cerificsdo fol emibdo pela primera wez em 20051144 & manitmese wilido desde que ndo == ahensm

mgnficaivamants s condigiae defindas o sspecficarin Momica hamoneacs oo as condignes de Esbro 8 do
ek din g (G na B,

Almada, 10 de Nowembro de 2000

\ VD, S SP SN

Frandsco Dameea
Direcior Geml

Lol - Ascrduniin pars o Leniilnigio
Ruaa Jasd Afareer, 9 E— FN0-157 Alsowdi — Powimgal - Tel: 351 21 258 63 40 - Fac 351 20 230 65 39
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Certificadoll

CERTIFICATE OF FACTORY PRODUCTION CONTROL
1328 - CPD - 0121

In comnplancy will Fes Deogcires SO0 EED of the Coundl of European Commuritiss of 21 Decamber THEE gn the
appruzismlion ol v, mgublions and sdminisirattes provisors of tha Member Siaies releing 1o the conetracion
proafuics {Corslruction Producis Divedisn — CPT), smanckd by B Direcdien SWAAEEC of iha Councd o Eumgssan
Communiies of 22 July 1963, it hos boon sfaiod that i construcbon prodec]

COLD FORMED WELDED STRUCTURAL HOLLOW SECTIONS OF NON-ALLOY AND
FIME GRAIM STEELS

Aemfhpe | 0 Gteelgrade 000 | 00 0000000000 Dimendiess 000000000000
Ciroular L235IRH, £278I0H and 5355J2H | ‘Ouiskde diameter (D) x Thickrass {T): (21,3x2,0 82 323,590132, 5] mm
:’:q:l_qr_u_" _?235\]er _EZ?Q.L.II:III ol SM82H Side dmemsion (0] x Thickress {Tr (20:2.0 o 280125 mm

Rerstaigiikar | BAARIRH, B3TRINH sl SE500H | Sk dmmedors | BeH) o Thagkmees (T (020020 50 3H00=12 Shom

produced by the manuisciurs:
FERPINTA — Indistrias da Tubos de Ago de Femando Pinho Tebgeira, S5.A.
Canmagoaa - Mivaira da Arairsin, STI0-056 Vale de Cambra - Poriugal

n [he Saciory
Carregeos - Clivnins de Azamiis,
37304956 Vnls ce Gambra - Portugal

5 submimad by T manuiaciorer (o ihe inkisl fys-tasting of (he peosic, & taeiony prediic s enniml aad in e Lhar
Insling of Eampies [Eken b e faakory in ancoimaren with o presonned st plan and thal the noShcd oody - SEATIF
AapoaAn pors v Cerlficagio de Produlos - fes perlonmed the inBial inspection of the faciory and of fe faciony
prredea livn Savbond and gerkorie e Gonbnmes surss lancs, seesceanneed, gl sppoossl of e Essdory prghocinn gl

Thiz carfificols sfeats thal al provistors conceming the atiesiation of fsclory productions conmmol desorzed inthe Arnex
& of tha sta

EN 1021 9-1:30{
warg spyiad

This carfificals was frst lssued on 2008-11-04 and remains wald as long a5 iha condthons kid doen i the hamdanined
Inchnical speciication in rederonoe or the manufaciuring condbons in the factory ar the FRC sl are nol modifled
i ifieaniy,

Aimada, 107 Movombor 2008

A SR S SN —.

Francisco Bamoca
(=oneral Monager

Certif - Ameciaiie parn o Certifogio de Prodatod
Bian e Afanan, § E— 281 0-237 Alkseda - Poreggal - Tel: 351 21 256 B9 40 - Fa: 351 2L 23669 59
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Certificado

CERTIFICATE OF FACTORY PRODUCTION CONTROL
1328 - GPD - 0121

In 1mplamy wall Jre I:Irw.ﬂu B OEED of the Coundgl of Eumpean Communities of 21 Decemier THSES on the

G 1l ke, myubilione and sominlsimttes provisions of tha Merbar States reletng to the consireciion
procuicss {Coralniction Producls Ditkediva - CPD), smandkid by e Dimddion TRBAEEC of tha Councl of Eumpssan
Communtios of 22 July 1963, & has boon sioied that e consruction prodect

COLD FORMED WELDED STRUCTURAL HOLLOW SECTIONS OF NON-ALLOY AND
FINE GRAIN STEELS

Technica maciensics:

Cirouler -SE:INFIH S3T640H H‘l‘l E.JEEJEH -EII.I‘H-IAI- I:II.'I'nII'IH tD:n:ThI:h‘ﬂH I'I'I [2‘1 3!21]!:-1]3,5:-:1] EIITm
Sqwm_EESEJHHEE?HJIJII mﬁlﬂdl!ll Side dmermion (0] x Thickress (T (20:2,0 4o 20021 2 3 mm

Fergangiiar | 32951RH, B3 TRNNH Al SI558J0H | Skl dimmeiors (FeH) 8 Thckoeees (T8 (022 002 0 5o 320012 Shm

procucsd by the manufsciumsr
FERPINTA — Indistrias da Tubos de Ago de Fernando Pinho Teixeira, 5.A.
Canmageaa - Olivaira dea Aerria, STI0-056 Vale de Cambea - Poriugal
in the faciory
Carragerss - Oliveirs de Azemain
ST30-458 Vnbe cde Gambrs - Portugal

Is submimad by T manuiseirer o the inkl ps-asing of (he prodiucd, & Boeinfy prediicting ennil s in e ethar
Im=ting of samples aken ot e fookony In aocomonon with o presodoed best plan and thid the noShcd ody - CEATIF
Aappmndo pors v Cerlificacio de Produlos - fas perlormed the inBal inspection of the faciory and of e faciony
prroztion coniml and gerkres e o inooes soresley, s, gl sppoval of he oy pnekcinn ol

This perfificole sfoesis thal al prosisions onceming the afiestatiion of taciory production conirol descroed in the Annex
& of tha standar

EN 10:219-1:2008
CLE R

This cartficals was frst Isseed on 2008-11-04 and remains walid a5 165G & ha condtkns e down i the harmdanize
tchncal guecihication In reteronos ar the manuiaciuring condtons in ko factory ar the FPC RBsolf ang not modificd
sgrificaniy

Amaday, 107 Movomber 2006

.J».._._h_._,.f"a—u—n—H—..

Francisco Baroca
Eoneral Monagor

Certif - Aumecingie parn o Certifiogsio de Produtes
Biaa o Afinan, § E - 381 0-237 Aluseds - Porsaym] - Tel: 351 21 256 69 40 - Rz 151 21 23669 9
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Certificadol

CERTIFICATE OF FACTORY PRODUCTION CONTROL
1326 - GPD - 0121

In vomplancy will Fee Diesclin SEO0EREED of the Coundl of Eumpeon Communties of 21 Decemise THSE on the
asppruxisslion of bvwa, myublions and sdmipisinties providors: of e Morboer Siotes releing o the conefruciion
proaiuicts (Corglruction Produdds Dimslive — CRD), amandkd by ha Dirclivn SWRAEEC of tha Councll ol Eumpsan
Communtios of 22 July 19683, & has boon sfaiod that fw construction prodect

COLD FORMED WELDED STRUCTURAL HOLLOW SECTIONS OF NON-ALLOY AND
FINE GRAIN STEELS

Cirosler | S205JRH, 5275)0H angl 525502H | Ouiskde diamater (D) x Thicknass {T: (21,3x2,0 & 323,042, 5 mm
Scpure | B285IRH, B2TAI0H and S23802H Side dmenmsion {0} = Thiskress (T (22,0 4o 223 mm

Foeaviadt giikar | RIARIRH, BITRIH arul SEE5I0H | Skl dmereiiens | BeH) 8 Thackoeess (T (402 102,00 o 30012 Shom

produced by the manufactuns:
FERPINTA — Indisfrias de Tubos de Ago de Fernando Pinho Teigeira, 5.A.
Camagead - Hiveira da foaivbia, STI0-A56 Vale de Camben - Poriugal

n the Baciory
Carraperss - Cliveir de Azamais,
730458 Vnie e Gambra - Poriugsl

Is submisiad by ®a manulzeiis o ihe inbal gpa-esing of ihe geosiict, & Baiosy predcfinn ol sad i B dethar
Ieeling of eamples laken ab fhe toriory in oocordoro s with o prosoriined best plan and thad the no@hod body — -CERTIF
Agppcinidio pors B Cerlficacio de Produios - nes periored ths inbial inspection of the fsciory and of he fackony
predaz i faovil and perfarind e con e s lancs, sassseansnd gl sppoval of Hhie Badory poskscinn caniral

This periificuls skests thal al provisiors conceming the afiestafion of Esciory production conirol descrised In the Arnex
A ol the &tanectaac]

EN 10219-1:3008

wark spyHad

This carfficales was first Issued on 2008-11-048 and remains wald as lang a5 ihe condtions kikd down in the hamoanized
Ischnical specification In rrieronos or the manusacturing condbons in tho famory or the FFC ksof ane not modiNcd
ETE =T

Mmada, 107 Movombor 2002

VR S —

Francisco Bamoca
Gonoral Managor

Certif - fmeciagie par o Cortithoiis de Prodab
B ot A, § E — 251 0-237 Akoseda — Porsagal - Tel: 3510 X 256 69 40— Fa: 351 EL 25669 59
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L ﬁmqmﬂsmm TUBOS DE AGO
VR R R e

DECLARATION OF PERFORMANCE
DoP - FERPINTA 01/13

Unique Mestificagion | T FAMMKR-LL-ANE
opde of the produc-type | CoLD FORMID WILDED STRUCTURAL HOLLCW SECT 0K OF MOR-ALLDY BN D FRE GRAIN STEELS

Srael Grade | Holips Section Eimermilenis
Circulir Chuibilde dismatar |04 s Thcksiss (T] - ol 12.5] mmi
PIoOGCL-AYpe FElETEROt | cyqcis | Square | Bide Dimersion (8) 5 Thidavess [T] ; (200 1,51 mm
Bctargpelar | (o], STATEN = Thickness [T): e 00w L TTem
Intended use T e uwrd in matal orin it il a0 con LI S UCUEs.
Name, registered trade | FESPINTA - I it o Tobes di &00 de Femando Pinta Teteeies, 54
mame and comtact Carragr - Dirssira die Acermsib
addrass of the 730 - B5EVALE DE CAMBRA
manufacturer POATIAGEL
SREem of kEsEEEmEnt
hﬂ T System 1 +
| performance

CIRTIF MB Ko, LiH, pedarmed the nitel ingatios of the sanufsciuing plani and of daciony
Motificd body production conirgd and the contimucus mrvellince, st and evauatios of ooy producion
cosirgl ard isued the Cemifcrie of Contormity of the tactony production contrel e IR ECPD-00H.

Meclaried parformance:
Harmanised wechnical

Exrmtal characieristici Purfrinancs soecifizaun
- Tolei@oes on
o P e A Dl A Confoem
- Elanganon FMinimum 4%
- Tensde smrength T<3mm ; 3605 8m g 310 WP

Thdmm ; MGdiE&m & S0 MPe A Ty et
- 'Fiekd drength TE 16 mm ; Beb iy 25 MPa

Mizimum 271 {20 "
- ekEnznly CEY masdfus 0,35 %
- Durabil iy g g e

Saiivable: Tor hon dip gabanizng

Tﬁmummwnﬂum-mmmmmmzmmm
This PECLARSTION OF PERFORMAANCE i issued under the moisabse reapombl ity of the menufaciucer igentfiod.

Daciorstion af Pecjormonoe in scrordance with the BESULATION (ELT M 3062001

Camegosa, 17" hure of 3013
Gl -

Mune Ritseira Mres
Hedieini strator

PR A TR PR L TR - PR S0 H 3 D - LFLCL DL NTE, D AT NS - SO0 AH RS - DAPTISL S CLAL W00 DR
g

TELES, 4387 :ll:qmml;.m #3287 PE 412 040 W@
;11 JFERPINTA PR 290 TIN5 VAL (M CAMEIAA « PORTLIGAL
S B T R
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S

ﬁm-xmsm DE TUBCS DE ACO
s Frnands Gk Hivoira, S

= L dFERPINTA

LEISTUNGSERKLARUNG
DaP - FERPINTA 03/13
e B RALTGEFIRTHGTE GESCHWTIRTE HOHUPRGALE PUR BEK STAHLBALU AUS URLEGERTEN BAUSTEHLEN UMD
i S5 FEM EIRMBALSTAHLEN
| Eurerame | Erpeugnisfom taby
Re Kreudimig il 1] w Dk [T : bis 11 5] i
el 45130 | Ouedribich | Laterse T Diche (7)1 bis 261a12.5] mm
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wn“ Fir i Vorwendung in Metalarwerken Dder In MEcTH Bet e dsaumerten
B L ;:Hmn:mgiumm:mmmmwmm.u
regigirierts aneckrilt b g
des Herstellers STIE- BERMALE DC CAWRRA
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Systemie) der
Hoadormitits- Tyukam T4
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E T LSy 045 APRAEREn Frodehies i Db mo mment mit der oben spedizienen Lesunporkung.
D Augsbebung diesnr Leburgs rid arang lagt in der allsinkgim e s orlueg thes oben genan roen Herstelban.
LSstun pEeretrung rach dor Wemnmmung (DU} Nr. J0001
Carragaria, 17 huni 2013
[ L=
é Kuna Ribein Pires
Gaschaftelai Dung,

SAS)

CHETIFICADS B A2MW. 13

TELEF 4384 S50 11 500 - FRK 4+ 389 B2 415 (b
CAREEGRA DF AZEuEn

EPART 25 TTILBS WALE DE GALERA - POSTLRAL
- L :

i




Design manual of welded and cold-formed hollow sections

FERPINTA

7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219

g% Ji'ﬂ:fgﬂ
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1
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Adminisirador

DECLARACAQ DE DESEMPENHO
DoP - FERPINTA 05/13
Cidign de  Mentificagn | 70 IIRMRRALNN-TnkN
iimico do produte-tipo TUBLS DE ADD MAG LIGADD DOM APTINED PARA S0LOADLAA [ REOSCAGTM.
Refertachs do
produts-tips TUBO W 388 (17,2 rivn | a 87 [134,5 i, Tips LIGEIR0 2. GALVANIZADO
Utilizaclhio prevista Disiribuiclo de lquides aguosos, gis ¢ fuskiien
ERRFINTA - indiririan de Tuboy de Agn de Femande Fisho T, 14
Corrgoss - Qkweirs de Agemdic
R I 3730 955 VALE BE CAMERE
FOATUGAL
Alslema de dralagphs
i ka emloPmsais b
CATIM - KB (M54, realiow 53 mesales de caracheriragiio do prod@irio-tign no imkfo do dbitena 3 @
% Organismo satificada e
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I e s
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E - Toler dndiis diTiessanas Conforme
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g - Subrmdncias porigosas HMFD
M - Diwrabibdads Guvarirssn 5% pm
g 0 Demmpenta do produin idensficads, el conforme com o DESTAMPERKE declarmdn.
E A pressrcs Declarsgio de deaemp ] mk ilckacka ey Fadsrica it it
d Hachrooio de bmrmmmnq-hmnmm
:
E Carregasa, 34 de Junbo de 2013

TELEF. + 584 2500 411 800 - Fi) + 354 D0 S5 0

(ARREGDRA | O IFRA DR
APANT 5 - 1730658 WALE DE Ll - PORTULAL
C-runi: infoJriorninta pi - INtEmat wwa femmeta ot

£
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Steel and mixed construction has been facing a significative evolution throughout the past
decades. With the need to comply with CE marking in all Member States, it is crucial that steel
suppliers are able to respect the requirements of EN 1090-1/2 and EC3.
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Dissimilar conditions such as equivalent carbon content (CEV) or welding conditions for cold
formed zones, are established in the fabrication of hollow sections, considering design stan-
dards as a reference.

Maximum thickness (mm)

Strain due to

. Generally Fully killed Alumi-
cold forming : :
Predominatly = where fatigue nium killed steel
static loading predominates (A1 2 0,02%)
225 <2 any any any
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FERPINTA hollow sections chemical content level is limited, thus leading to increased versatility
as well as reducing solidification faults and improving galvanization. Recyclability is also taking
into account, following LEED reference. Chemical composition and mechanical properties in
EN 102191 are given by:

Tensile strength Minimum impact

%C Mi':;'(‘:m Rm (Mpa) Minimum energy ())

y
(max) %Si %Mn %P %S %N CEV  strength

percentage

elongation
(max) (max) (max) (max) (max) (max) ReH oo ial aftergfailu-

(Mpa) tickness tickness 1o (%) =2° °C 0°C 20°C
<3mm =3mm

Class

S235)JRH 0,17 - 1,40 0,040 0,040 0,009 0,35 235 360-510  360-510 24 - - 27
S275JOH 0,20 - 1,50 0,035 0,035 0,009 0,40 275 430-580  410-560 20 - 27 -
S275)2H 0,20 - 1,50 0,030 0,030 - 0,40 275 430-580  410-560 20 27 - -
S355JOH 0,22 0,55 1,60 0,035 0,035 0,009 0,45 355 510-680  470-630 20 - 27 -
S355)2H 0,22 o,55 1,60 0,030 0,030 - 0,45 355 510-680  470-630 20 27 - -
S355K2H 0,22 o,55 1,60 0,030 0,030 - 0,45 355 510-680  470-630 20 40 - -

(Other fine grain steel grades and steel with high elastic limit S500 or S700 are available upon request)
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7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219

The main characteristics regarding dimensions and tolerances according to EN 10219 2:2006
for cold formed welded structural hollow sections of non-alloy and fine grain steels, are:

Table 7.1 - Reduction of yield strength, fy [MPa] as a function of the thickness [11]

t[mm] > 16; = 40
S235 JRH 235 225
S275 JoH
S275 J2H 275 265
S275 NH
S275 NLH 275 265
S275 MH
S275 MLH = 265
5355 JoH
5355 J2H 355 345
S355 K2H
S355 NH
S355 NLH B55) 345
S355 MH

S355 MLH 355 345

S420 MH 0 00

S420 MLH 5 .

S460 NH

S460 NLH 460 440
MH

S460 V%o "

S460 MLH
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

8. FERPINTA PROFILE TABLES

8.1 Structural steel hollow sections according to EN10219

Sections 8.1.1, 8.1.2 and 8.1.3 present the list of circular hollow sections, FERPINTA CHS; square
hollow sections, FERPINTA SHS; and rectangular hollow sections, FERPINTA RHS; respectively.
Listed profiles are produced according to EN 10219 [11]. Presented properties are determined
according to Anexo B of EN 10219 [11].

8.1.1 Circular hollow sections, FERPINTA CHS

Designation Dimensions Area Surface Section properties Other properties

G D T A A I w, i I, W, AN

[kg/m] [mm] [mm] [emd] [m*m] [cm<] [em3] [emq]  [em3] [m7]
CHS 10x2,0 0,39 10 2 0,50 0,031 0,04 009 013 029 0,09 0,17 62500
CHS 12x2,0 0,49 12 2 0,63 0,038 0,08 0,14 0,20 0,36 0,16 0,27 600,00
CHS 13x2,0 0,54 13 2 0,69 0,041 oM 0,17 0,24 0,40 0,22 0,33 590,91

CHS 14x2,0 0,59 14 2 0,75 0,044 0,14 0,20 0,29 0,43 0,28 0,40 583,33
CHS 16x2,0 0,69 16 2 0,88 0,050 0,22 0,27 0,39 0,50 0,44 0,55 571,43
CHS17.2x2,0 0,75 17,2 2 0,96 0,054 0,28 033 046 054 0,56 0,65 565,79
CHS 18x2,0 0,79 18 2 1,01 0,057 0,33 0,36 0,51 0,57 0,65 0,73 562,50
CHS 19x2,0 0,84 19 2 1,07 0,060 0,39 0,41 0,58 0,61 0,78 0,82 558,82
CHS 20x2,0 0,89 20 2 1,13 0,063 0,46 0,46 0,65 0,64 0,93 0,93 555,56
CHS 20x2,0 0,89 20 2 1,13 0,063 0,46 0,46 0,65 0,64 0,93 0,93 555,56
CHS 21,3x2,0 0,95 21,3 2 1,21 0,067 0,57 054 0,75 0,69 1,14 1,07 551,81
CHS 21,3x2,5 1,16 21,3 2,5 1,48 0,067 066 o062 089 067 1,33 1,25 453,19
CHS 21,3x3,0 1,35 21,3 3 1,72 0,067 0,74 0,70 1,01 0,66 1,48 1,39 387,98
CHS 21,3x2,0 0,95 21,3 2 1,21 0,067 057 054 0,75 0,69 1,14 1,07 551,81
CHS 22x2,0 0,99 22 2 1,26 0,069 0,63 058 080 o7 1,27 1,15 550,00
CHS 22x2,5 1,20 22 2,5 1,53 0,069 0,74 067 096 0,70 1,48 1,35 451,28
CHS 25%2,0 1,13 25 2 1,45 0,079 096 0,77 106 0,82 1,93 1,54 543,48
CHS 25%2,0 1,13 25 2 1,45 0,079 096 o,77 106 0,82 1,93 1,54 543,48
CHS 26,9x2,0 1,23 26,9 2 1,56 0,085 1,22 0,91 1,24 0,88 2,44 1,81 540,16
CHS 26,9x2,5 1,50 26,9 2,5 1,92 0,085 1,44 1,07 149 087 2,88 214 440,98
CHS 26,9x3,0 1,77 26,9 3 2,25 0,085 1,63 1,21 1,72 0,85 3,27 2,43 37517
CHS 26,9x2,0 1,23 26,9 2 1,56 0,085 1,22 0,91 124 088 244 1,81 540,16
CHS 28x2,0 1,28 28 2 1,63 0,088 1,39 0,99 1,35 0,92 2,78 1,98 538,46
CHS 30x3,0 2,00 30 3 2,54 0,094 2,35 156 220 0,96 4,69 313 370,37
CHS 30x2,0 1,38 30 2 1,76 0,094 1,73 1,16 157 0,99 3,47 2,31 535,71
CHS 32x2,0 1,48 32 2 1,88 0,101 2,13 1,33 1,80 1,06 4,26 2,66 533,33

CHS33,7x20 1,56 337 2 199 0,106 2,51 149 2,01 112 5,02 2,98 531,55
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8. FERPINTA PROFILE TABLES

Designation Dimensions Area Surface Section properties Other properties

A 1 | W, AN

t

G D T A W, WpI i . -
[kg/m] [mm] [mm] [em?] [m*m] [em¢] [ecm3] [cm3] [em] [em<] [ecm3] [m7]

CHS 33,7x25 1,92 33,7 2,5 2,45 0,106 3,00 1,78 2,44 1M 6,00 3,56 432,05
CHS33,7x3,0 227 33,7 3 2,89 0,106 344 2,04 2,84 1,09 6,88 4,08 365,91
CHS 33,7x2,0 1,56 33,7 2 1,99 0,106 2,51 1,49 2,01 1,12 5,02 2,98 531,55
CHS 34x2,0 1,58 34 2 2,01 0,107 2,58 1,52 2,05 113 517 3,04 531,25
CHS 35%2,0 1,63 35 2 2,07 0,110 2,83 1,62 2,18 1,17 5,67 3,24 530,30
CHS 38x2,0 1,78 38 2 2,26 0,119 3,68 1,93 259 127 7:35 3,87 527,78
CHS 38x2,0 1,78 38 2 2,26 0,119 3,68 1,93 259 1,27 7:35 3,87 527,78
CHS 4ox3,0 2,74 40 3 3,49 0,126 6,01 3,00 4,12 1,31 12,01 6,01 360,36
CHS 40x2,0 1,87 40 2 2,39 0,126 4,32 2,16 2,89 1,35 8,64 4,32 526,32
CHS 41x2,0 1,92 41 2 2,45 0,129 4,67 2,28 3,04 1,38 9,34 4,56 525,64
CHS 42x2,0 1,97 42 2 2,51 0,132 5,04 2,40 320 1,42 10,08 4,80 52500
CHS 42,4x2,0 1,99 42,4 2 2,54 0,133 519 245 327 143 1038 4,90 524,75
CHS 42,4x2,5 2,46 42,4 2,5 3,13 0,133 6,26 2,95 3,99 1,41 12,52 5,91 425,06
CHS 424x3,0 2,97 424 3 377 0133 725 342 467 40 449 684 358,71
CHS 42,4x4,0 3,79  42/4 4 4,83 0,133 899 424 592 136 17,98 848 276,04
CHS 42,4x2,0 1,99 42,4 2 2,54 0,133 519 2,45 327 43 1038 490 524,75
CHS 44,5x2,0 2,10 44,5 2 2,67 0,140 6,04 2,72 362 150 12,09 543 523,53
CHS 45x3,0 3,1 45 3 3,96 0,141 877 390 530 149 17,55 7,80 357,14
CHS 45%x2,0 2,12 45 2 2,70 0,141 6,26 2,78 3,70 1,52 12,52 556 523,26
CHS 48x2,0 2,27 48 2 2,89 0,151 7,66 3,19 4,23 1,63 15,32 6,38 521,74
CHS 48,3x2,0 2,28 48,3 2 2,91 0,152 7,81 3,23 4,29 1,64 15,62 6,47 521,60
CHS 48,3x2,5 2,82 48,3 2,5 3,60 0,152 9,46 3,92 525 162 1892 7,83 421,83
CHS 48,3x3,0 335 483 3 4,27 0,152 11,00 4,55 617 161 22,00 9,11 35541
CHS 48,3x4,0 437 483 4 557 0152 13,77 570 787 157 2754 1,40 272,57
CHS 48,3x5,0 534 483 5 6,80 0,152 1615 669 942 154 32,31 13,38 223,09
CHS 48,3x2,0 2,28 48,3 2 2,91 0,152 7,81 3,23 4,29 1,64 15,62 6,47 521,60
CHS 49x3,0 3,40 49 3 4,34 0,154 mn52 470 636 163 2303 9,40 35507
CHS 49x%2,0 2,32 49 2 2,95 0,154 8,17 3,33 4,42 1,66 16,34 6,67 521,28
CHS s0x3,0 3,48 50 3 4,43 0,157 12,28 £4,91 6,64 1,67 2456 9,82 35461
CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 616 849 1,63 3081 12,32 271,74
CHS 50x2,0 2,37 50 2 3,02 0,157 8,70 3,48 4,61 1,70 1740 6,96 520,83
CHS s0x3,0 3,48 50 3 443 0,157 12,28 4,91 6,64 1,67 2456 9,82 354,61
CHS 50x3,5 4,01 50 3,5 5,11 0,157 1390 556 758 1,65 2780 11,12 307,22
CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 66 849 1,63 3081 12,32 271,74
CHS s0x4,5 5,05 50 4,5 6,43 0,157 16,81 672 935 1,62 33,62 13,45 244,20
CHS 50x5,0 5,55 50 5 7,07 0,157 181 725 107 1,60 36,23 14,49 222,22
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area Superface Section properties Other properties

A A | w | W, AN

el t

G D T 0 | .
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m~]

CHS sox6,0 6,51 50 6 8,29 0,157 20,44 818 mM69 157 40,89 16,36 189,39
CHS sox7,0 742 50 7 9,46 0,157 2243 8,97 13,06 154 4487 17,95 1661
CHS 50x8,0 8,29 50 8 10,56 0,157 24,12 9,65 1428 1,51 48,24 19,30 148,81
CHS 50x2,0 2,37 50 2 3,02 0,157 8,70 3,48 4,61 1,70 17,40 6,96 520,83
CHS 50,8x2,0 2,41 50,8 2 3,07 0,160 9,14 3,60 4,77 1,73 18,29 7,20 520,49
CHS50,8x2,5 2,98 50,8 2,5 3,79 0,160 1,09 437 584 1,71 22,18 8,73 420,70
CHS50,8x3,0 3,54 50,8 3 4,51 0,160 1292 509 686 1,69 2583 10,17 35425
CHS 50,8x3,5 4,08 50,8 3,5 5,20 0,160 4,62 576 784 1,68 2925 11,52 306,86
CHS 50,8x4,0 4,62 50,8 4 5,88 0,160 16,22 6,39 878 1,66 3244 12,77 271,37
CHS 50,8%x4,5 54 50,8 4,5 6,55 0,160 17,77 6,97 968 1,64 3541 13,94 243,82
CHS 50,8x5,0 565 50,8 5 719 0,160 19,09 752 1053 1,63 3818 1503 221,83
CHS 50,8x6,0 6,63 50,8 6 8,44 0,160 21,57 8,49 12,1 1,60 4313 16,98 188,99
CHS50,8x7,0 7,56 50,8 7 9,63 o160 2369 933 1354 157 4738 18,65 165,69
CHS50,8x8,0 8,44 50,8 8 10,76 0,160 25,49 10,04 1483 1,54 50,98 20,07 148,36
CHS 55x3,0 3,85 55 3 4,90 0,173 1662 6,04 812 1,84 3324 12,09 352,56
CHS 55x%4,0 5,03 55 4 6,41 0,173 20,96 762 1043 1,81 41,93 1525 269,61
CHS 55%x2,0 2,61 55 2 3,33 0,173 1,71 4,26 562 1,88 2342 852 518,87
CHS 57x3,0 4,00 57 3 5,09 0,179 1861 653 876 1,91 3722 13,06 351,85
CHS 57x4,0 5,23 57 4 6,66 0,179 2352 825 11,26 1,88 4704 16,50 268,87
CHS 57x2,0 2,71 57 2 3,46 0,179 13,08 459 605 195 2617 918 518,18
CHS 6ox2,0 2,86 60 2 3,64 0,188 1534 511 6,73 205 3068 10,23 517,24
CHS 60,3x2,0 2,88 60,3 2 3,66 0,189 15,58 517 6,80 206 31,16 10,34 517,15
CHS 60,3x2,5 356 60,3 2,5 4,54 0,189 1899 630 836 205 3799 12,60 417,30
CHS60,3x3,0 424 603 3 540 0189 2222 737 986 203 4445 474 350,79
CHS 60,3x4,0 555 60,3 4 7,07 0,189 2817 934 12,70 2,00 5635 18,69 267,76
CHS 60,3x5,0 6,82 60,3 5 8,69 0,189 33,48 ™m0 1533 1,96 66,95 22,21 218,08
CHS 60,3x2,0 2,88 60,3 2 3,66 0,189 15,58 517 6,80 2,06 31,16 10,34 517,15
CHS 60,3x4,0 5,55 60,3 4 7,07 0,189 2817 934 12,70 200 5635 18,69 267,76
CHS 60,3x4,5 6,19 60,3 4,5 7,89 0,189 30,90 10,25 1404 1,98 61,80 20,50 240,14
CHS 63x3,0 Lo lily 63 3 5,65 0,198 25,51 810 10,81 212 51,02 16,20 350,00
CHS 63x4,0 5,82 63 4 747 0,198 32,41 10,29 13,95 2,09 6482 20,58 266,95
CHS 65x2,0 31 65 2 3,96 0,204 1966 6,05 794 223 3932 1200 51587
CHS 65x3,0 4,59 65 3 5,84 0,204 2814 866 M54 219 56,29 17,32 349,46
CHS 65x3,5 5,31 65 3,5 6,76 0,204 32,07 987 1325 238 64,5 19,74 301,97
CHS 65x4,0 6,02 65 4 7,67 0,204 3581 11,02 14,91 2,16 71,61 22,04 266,39

CHS 65x4,5 6,71 65 45 855 0204 3935 1201 1650 24 78,70 24,21 238,75
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8. FERPINTA PROFILE TABLES

Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el 3 t

G D T A
[kg/m] [mm] [mm] [em?] [m#m] [ecm<] [cm3] [em4] [em3] [m7]

CHS 65x5,0 7,40 65 5 9,42 0,204 42,71 1314 18,04 2,13 85,41 26,28 216,67
CHS 65x6,0 8,73 65 6 11,12 0,204 48,89 1504 2096 210 97,78 30,09 183,62
CHS 65x7,0 10,01 65 7 12,75 0,204 54,42 16,74 23,66 2,07 108,83 33,49 160,10
CHS 65x8,0 1,25 65 8 14,33 0,204 59,33 18,25 2616 2,04 M8,65 36,51 142,54
CHS 65x2,0 31 65 2 3,96 0,204 1966 6,05 794 223 3932 12,0 51587
CHS 70x3,0 4,96 70 3 6,31 0,220 3550 10,14 13,48 2,37 71,01 20,29 348,26
CHS 70x4,0 6,51 70 4 8,29 0,220 4533 12,95 17,45 2,34 90,65 2590 265,15
CHS 70x2,0 3,35 70 2 4,27 0,220 24,72 7,06 925 2,41 49,43 1412 514,71
CHS 75%x2,0 3,60 75 2 4,59 0,236 3058 815 1066 258 6115 16,31 513,70
CHS 75x2,5 w47 75 25 569 0236 3746 999 1375 256 7491 19,98 413,79
CHS 75x3,0 533 75 3 679 0236 4405 M75 1556 255 8810 23,49 347,22
CHS 75x3,5 6,17 75 3,5 7,86 0,236 50,36 13,43 17,91 253 100,72 26,86 299,70
CHS 75%4,0 7,00 75 4 8,92 0,236 56,40 1504 20,19 2,51 112,80 30,08 264,08
CHS 75%4,5 7,82 75 4,5 9,97 0,236 6217 16,58 22,40 2,50 124,35 33,16 236,41
CHS 75x5,0 8,63 75 5 11,00 0,236 6769 18,05 24,54 2,48 13538 36,10 214,29
CHS 75%6,0 10,21 75 6 13,01 0,236 77,99 2080 28,64 2,45 15598 41,59 181,16
CHS75x7,0  M74 75 7 495 0236 8735 2329 3248 242 17470 46,59 157,56
CHS 75x8,0 13,22 75 8 16,84 0,236 9583 2556 36,08 239 191,67 51,11 139,93
CHS 75%x2,0 3,60 75 2 4,59 0236 3058 8315 1066 258 6115 16,31 513,70
CHS 76,1x2,0 3,65 76,1 2 4,66 0,239 31,98 840 10,98 262 6396 16,81 513,50
CHS 76x2,5 4,54 761 25 578 0,239 3919 10,30 13,55 260 78,37 20,60 413,59
CHS 76,1x3,0 5,41 76,1 3 6,89 0,239 4600 1211 16,04 2,59 92,19 24,23 347,01
CHS 76,1x4,0 7M 76,1 4 9,06 0,239 59,06 1552 20,81 255 M8m 31,04 263,87
CHS 76x5,0 8,77 761 5 M7 0,239 70,92 18,64 2532 252 141,84 37,28 214,06
CHS 76x6,0 10,37 761 6 13,21 0,239 81,76 21,49 29,56 2,49 163,52 42,97 180,93
CHS 76,1x6,3 10,84 761 6,3 13,8 0,239 84,82 2229 30,78 248 169,64 44,58 173,06
CHS 76x2,0 3,65 761 2 4,66 0,239 31,98 8,40 1098 262 6396 16,81 513,50
CHS 76,1x4,0 7m 761 4 9,06 0,239 59,06 1552 2081 255 181 31,04 263,87
CHS 76,1x4,5 7,95 76,1 4,5 10,12 0,239 6512 1771 23,10 2,54 130,24 34,23 236,19
CHS 8ox3,0 5,70 8o 3 7,26 0,251 53,87 13,47 1780 2,72 107,73 26,93 346,32
CHS 8ox4,0 7,50 8o 4 9,55 0,251 69,515 17,29 23,13 2,69 138,29 34,57 263,16
CHS 8ox5,0 9,25 80 5 7,78 0,251 8320 2080 28317 266 166,41 41,60 213,33
CHS 80x6,0 10,95 80 6 13,95 0,251 96,11 24,03 3293 2,62 19221 48,05 180,18
CHS 8ox2,0 3,85 80 2 4,90 0,251 3730 932 1207 2,76 7459 18,65 512,82
CHS 83x3,0 5,92 83 3 7,54 0,261 60,40 1456 19,21 2,83 120,81 29,11 345,83

CHS 83x4,0 779 83 4 9,93 0261 7764 1871 2499 280 15529 37,42 262,66
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area Surface Section properties Other properties

D T A | w | W, AN

el t t

G A
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m~]

CHS 88,9x2,0 4,29 88,9 2 5,46 0,279 51,57 1,60 1511 3,07 103,14 23,20 511,51
CHS 88,9x2,5 533 88,9 2,5 6,79 0,279 63,37 14,26 1867 3,06 126,75 28,51 411,57
CHS 88,9x3,0 6,36 88,9 3 8,10 0,279 74,76 16,82 2215 3,04 149,53 33,64 344,97
CHS 88,9x4,0 8,38 88,9 4 10,67 0,279 96,34 21,67 2885 3,00 192,68 43,35 261,78
CHS 88,9x5,0 10,35 88,9 5 13,18 0,279 116,37 2618 3524 2,97 232,75 52,36 211,92
CHS 88,9x6,0 12,27 88,9 6 15,63 0,279 134,94 30,36 41,31 2,94 269,88 60,72 178,73
CHS88,9x6,3 12,83 889 63 1635 0,279 140,24 31,55 43,07 2,93 280,47 63,0 170,84
CHS88,9x2,6 553 889 26 7,05 0,279 6568 14,78 19,37 3,05 131,37 29,55 396,20
CHS 88,9x2,9 6,15 88,9 2,9 7,84 0,279 72,52 16,31 2146 3,04 14504 32,63 356,46
CHS 88,9x3,2 6,76 88,9 3,2 8,62 0,279 79,21 17,82 23,51 3,03 158,41 3564 32417
CHS88,9x3,6 757 889 36 9,65 0279 8790 19,77 2621 3,02 17580 39,55 289,50
CHS 88,9x4,0 8,38 889 4 10,67 0,279 96,34 21,67 2885 3,00 192,68 43,35 261,78
CHS88,9x45 937 889 45 193 0279 10654 2397 3209 299 213,09 47,94 234,07
CHS 88,9x50 10,35 88,9 5 13,18 0,279 16,37 2618 3524 2,97 232,75 52,36 211,92
CHS 89x2,0 4,29 89 2 5,47 0,280 51,75 1,63 1574 3,08 103,49 23,26 511,49
CHS 90x3,0 6,44 90 3 8,20 0,283 77,67 17,26 22,72 3,08 15534 34,52 344,83
CHS gox4,0 8,48 90 4 10,81 0,283 10013 22,25 29,61 3,04 200,26 44,50 261,63
CHS 95x3,0 6,81 95 3 8,67 0,298 91,83 19,33 2540 3,25 183,67 38,67 344,20
CHS 95x4,0 8,98 95 4 1,44 0,298 M8,60 2497 33,75 3,22 23720 49,94 260,99
CHS 100x3,0 718 100 3 9,14 0,314 107,62 21,52 28,24 3,43 21525 43,05 343,64
CHS 100x4,0 9,47 100 12,06 0,314 139,22 27,84 36,89 3,40 278,43 5569 260,42

CHS 100x5,0 1,71 100 14,92 0,314 168,81 33,76 4517 3,36 337,62 67,52 210,53

a v &

CHS 100x6,0 13,91 100 17,72 0,314 196,50 39,30 53,09 3,33 39300 78,60 177,30
CHS 100x7,0 16,05 100 7 20,45 0,314 22236 44,47 60,66 3,30 444,72 88,94 153,61
CHS100x8,0 18,15 100 8 23,12 0,314 246,48 4930 6788 326 49296 98,59 13587
CHS 100%2,0 4,83 100 2 6,16 0,314 73,95 14,79 19,21 3,47 147,90 29,58 510,20
CHS 100%2,5 6,01 100 2,5 7,66 0,314 91,05 1821 23,77 345 18211 36,42 410,26
CHS 100x3,0 718 100 3 9,14 0,314 107,62 21,52 2824 3,43 21525 43,05 343,64
CHS 100x3,2 7,64 100 3,2 9,73 0,314 14,11 22,82 30,00 3,42 228,21 45,64 322,83
CHS 100x%3,5 8,33 100 35 10,61 0,314 123,67 24,73 32,61 3,41 24735 49,47 296,08
CHS 100x4,0 9,47 100 4 12,06 0,314 139,22 27,84 36,89 3,40 278,43 5569 260,42
CHS100%x4,5 10,60 100 4,5 13,50 0,314 154,26 30,85 41,07 3,38 30851 61,70 232,69
CHS 100x5,0 1,71 100 5 14,92 0,314 168,81 33,76 4517 3,36 33762 67,52 210,53
CHS100x6,0 13,91 100 6 1772 034 19650 3930 5309 333 39300 7860 177,30
CHS100x7,0 16,05 100 7 20,45 0,314 222,36 44,47 60,66 3,30 444,72 88,94 153,61
CHS100x8,0 18,15 100 8 23,12 0,314 246,48 4930 67,88 326 49296 98,59 13587
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Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el 3 t

G D T A
[kg/m] [mm] [mm] [em?] [m#m] [ecm<] [cm3] [em4] [em3] [m7]

CHS 100x2,0 4,83 100 2 6,16 0,314 73,95 14,79 19,21 3,47 147,90 29,58 510,20
CHS 101,6x2,0 4,91 101,6 2 6,26 0,319 7763 1528 19,84 3,52 15526 30,56 510,04
CHS101,6x25 611 1016 25 7,78 0,319 95,61 18,82 2456 3,50 191,22 37,64 410,09
CHS101,6x3,0 7,29 1016 3 9,29 0,319 M3,04 22,25 2917 3,49 226,07 44,50 343,48
CHS 101,6x4,0 9,63 1016 4 12,26 0,319 146,28 28,80 38712 345 292,57 57,59 260,25
CHS101,6x5,0 11,91 1016 5 15,17 0,319 17747 34,93 46,70 3,42 354,94 69,87 210,35
CHS 101,6x6,0 14,15 101,6 6 18,02 0,319 206,68 40,68 54,91 3,39 41335 81,37 177,13
CHS101,6x6,3 1481 1016 63 18,86 0,319 215,07 42,34 57,30 3,38 430,13 84,67 169,22
CHS101,6x26 635 1016 2,6 8,09 0,319 99,14 19,52 2549 3,50 198,28 39,03 394,72
CHS101,6x2,9 7,06 1016 29 8,99 0,319 109,59 21,57 2826 3,49 219,19 43,75 354,96
CHS 101,6x3,2 7,77 1016 3.2 9,89 0,319 19,85 23,59 31,00 3,48 239,71 4719 322,66
CHS101,6x3,6 8,70 1016 3,6 11,08 0,319 133,24 26,23 34,59 3,47 26647 52,46 287,98
CHS101,6x4,0 9,63 101,6 4 12,26 0,319 146,28 2880 3812 345 292,57 57,59 260,25
CHS101,6x4,5 10,78 1016 45 13,73 0,319 162,13 31,92 42,46 3,44 324,26 63,83 232,52
CHS101,6x50 m,91 101,6 5 15,17 0,319 177,47 3493 46,70 3,42 354,94 69,87 210,35
CHS 108x3,0 777 108 3 9,90 0,339 136,49 2528 33,08 3,71 272,98 50,55 342,86
CHS108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 3,68 353,91 6554 259,62
CHS 108%x2,0 5,23 108 2 6,66 0,339 93,58 17,33 22,47 3,75 187,75 34,66 509,43
CHS 108x2,3 6,00 108 2,3 7,64 0,339 106,71 19,76 25,70 3,74 213,43 39,52 444,24
CHS 108x2,5 6,50 108 2,5 8,29 0,339 1535 21,36 27,83 3,73 230,69 42,72 409,48
CHS108x3,0 7,77 108 3 9,90 0,339 13649 2528 33,08 3,71 27298 50,55 342,86
CHS 108x3,2 8,27 108 32 10,54 0,339 144,78 26,81 3516 3,71 289,55 53,62 322,04
CHS 108x3,5 9,02 108 35 11,49 0,339 157,02 29,08 38,24 3,70 31405 58,16 295,28
CHS108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 3,68 353,91 6554 259,62
CHS108x4,5 11,49 108 4,5 14,63 0,339 196,30 36,35 48,24 366 39259 72,70 231,88
CHS108x5,0 12,70 108 5 16,18 0,339 21506 39,83 53,09 3,65 43012 7965 209,71
CHS108x6,0 1509 108 6 19,23 0,339 250,91 4646 6250 361 501,81 92,93 176,47
CHS108x7,0 17,44 108 7 22,21 0,339 28458 52,70 7152 3,58 569,16 105,40 152,76
CHS108x8,0 19,73 108 8 25,13 0,339 31617 5855 80,17 3,55 632,34 117,10 135,00
CHS 110x3,0 7,92 110 3 10,08 0,346 4,44 2626 34,36 3,78 288,87 52,52 342,68
CHS 1ox4,0 1046 10 4 1332 0346 187,35 34,06 44,97 3,75 37470 6813 259,43
CHS 113x3,0 81 13 3 1037 0355 156,92 27,77 3631 3,89 313,84 5555 342,42
CHS113x40 10,75 113 4 13,70 0355 203,70 36,05 47,55 3,86 407,39 7211 259,17
CHS m3xs5,0 13,32 13 5 16,96 0,355 247,87 43,87 5836 3,82 49575 87,74 209,26
CHS 113x%6,0 15,83 113 6 20,17 0,355 289,55 51,25 68,77 3,79 579,10 102,50 176,01

CHS mg,3x25 689 143 25 878 0359 137,26 2402 3125 3,95 27452 48,03 408,94
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area Surface Section properties Other properties

D T A | w | W, AN

el t t

G A
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m~]

CHS 114,3x3,0 8,23 1143 3 10,49 0,359 162,55 28,44 3717 3,94 32510 56,88 342,32
CHS 114,3x4,0 10,88  114,3 4 13,86 0,359 21,07 36,93 4869 390 42213 73,86 259,07
CHS114,3x50 1348 143 5 1777 0359 256,92 44,96 59,77 3,87 513,84 89,91 209,15
CHS 114,3x6,0 16,03  114,3 6 20,41 0,359 300,21 52,53 70,45 3,83 600,42 105,06 175,90
CHS114,3x6,3 16,78 1143 63 2138 0359 312,71 5472 7357 3,82 62543 109,44 167,99
CHS 114,3x7,0 18,52 114,33 7 23,60 0,359 341,04 5967 80,71 380 68207 11935 152,18
CHS 114,3x8,0 20,97 1143 8 26,72 0,359 37949 66,40 90,57 3,77 758,98 132,81 134,41
CHS14,3x26 716 43 26 972 0359 14237 24,97 3245 3,95 28475 49,82 393,57
CHS14,3x2,9 797 M43 29 1015 0359 15755 2757 36,00 3,94 31509 5513 353,80
CHS14,3x3,2 877 M43 32 M7 0,359 172,47 30,18 39,51 3,93 344,94 6036 321,50
CHS114,3x36 9,83 m43 36 1252 0359 191,98 3359 4473 3,92 38397 6719 28681
CHS 114,3x4,0 10,88 14,3 4 13,86 0,359 211,07 36,93 4869 3,90 42213 73,86 259,07
CHS 114,3x4,5 12109 14,3 4,5 1552 0,359 234,32 41,00 5428 3,89 468,64 8200 231,33
CHS43x50 1348 M43 5 1717 0359 256,92 44,96 59,77 3,87 51384 89,91 209,15
CHS 114,3x5,6 1501 1143 56 19,12 0,359 283,20 4955 6623 3,85 56639 9911 187,77
CHS4,3x6,3 16,78 m43 63 21,38 0359 312,71 5472 7357 3,82 62543 109,44 167,99
CHS 120%3,0 8,66 120 3 1,03 0,377 188,81 31,47 41,08 414 377,62 62,94 341,88
CHS 120%4,0 1,44 120 4 14,58 0,377 24548 40,91 5385 410 490,95 81,83 258,62
CHS 120%x2,0 5,82 120 2 7:47 0,377 129,08 2151 2785 417 25816 43,03 508,47
CHS 120%x2,3 6,68 120 23 8,50 0,377 147,33 24,55 31,87 4,06 294,65 491 443,28
CHS 120x2,5 7:24 120 2,5 9,23 0,377 159,33 26,56 34,52 4,16 318,67 5311 408,51
CHS 120x3,0 8,66 120 3 11,03 0,377 188,81 31,47 41,08 414 377,62 62,94 341,88
CHS 120x3,2 9,22 120 3.2 1,74 0,377 200,38 33,40 43,67 413 400,77 66,79 321,06
CHS 120%3,5 10,06 120 3,5 12,81 0,377 217,52 36,25 47,52 4,02 43504 72,51 294,30
CHS 120x4,0 1,44 120 4 14,58 0,377 24548 40,91 5385 410 490,95 81,83 258,62
CHS 120x4,5 12,82 120 45 16,33 0,377 272,69 4545 60,06 4,09 54539 90,90 230,88
CHS 120x5,0 14,18 120 5 18,06 0,377 29919 49,86 6617 4,07 598,38 99,73 208,70
CHS 120x6,0 16,87 120 6 21,49 0,377 350,05 58,34 78,05 4,04 700,10 116,68 175,44
CHS 120x7,0 19,51 120 7 24,85 0,377 398,16 66,36 89,50 400 796,32 132,72 151,71
CHS120x8,0 22,10 120 8 28,15 0,377 443,62 73,94 100,52 3,97 887,25 147,87 133,93
CHS 125x3,0 9,03 125 3 11,50 0,393 21405 34,25 44,66 4,31 42811 68,50 341,53
CHS 125%4,0 11,94 125 4 15,21 0,393 278,58 44,57 5859 4,28 55716 89,15 258,26
CHS125x5,0 14,80 125 5 18,85 0,393 339,88 54,38 7204 425 679,76 108,76 208,33
CHS125%6,0 17,61 125 6 22,43 0,393 398,07 63,69 8504 421 79613 127,38 175,07
CHS125x7,0 2037 125 7 2595 0393 45324 7252 9758 418 90648 14504 151,33
CHS125x8,0 23,08 125 8 29,41 0,393 50551 80,88 109,68 4,05 1011,03 161,76 133,55
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Designation Dimensions Area Surface Section properties Other properties

A 1 w | w w

el 3 t

G D T A, :
[kg/m] [mm] [mm] [em?] [m#m] [ecm<] [cm3] [em4] [em3] [em3]

CHS127x30 917 127 3 169 0399 22475 3539 4614 439 449,50 70,79 341,40
CHS 127%4,0 12,13 127 4 15,46 0,399 292,61 46,08 6054 435 58523 9216 258,13
CHS 127%x2,0 6,17 127 2 7,85 0,399 153,44 2416 31,25 442 306,87 48,33 508,00
CHS127x23 707 127 23 901 0399 17520 2759 3577 441 350,40 5518 442,80
CHS 127x2,5 7,68 127 2,5 9,78 0,399 189,53 29,85 38,76 4,40 379,06 59,70 408,03
CHS 127x3,0 917 127 3 1,69 0399 22475 3539 4674 439 449,50 70,79 341,40
CHS127x32 977 127 32 1245 0399 23860 3757 49,06 438 47719 7515 320,58
CHS 127x3,5 10,66 127 35 13,58 0,399 25911 40,80 53,40 437 51821 81,61 293,81
CHS 127%4,0 12,13 127 4 15,46 0,399 292,61 46,08 6054 435 58523 92,6 25813
CHS 127x4,5 1359 127 45 1732 0399 32529 5123 6756 433 650,57 102,45 230,39
CHS 127x5,0 15,04 127 5 19,16 0,399 35714 56,24 74,46 4,32 714,28 112,48 208,20
CHS 127x6,0 17,90 127 6 22,81 0,399 418,44 6590 87,92 4,28 836,88 131,79 174,93
CHS127x7,0 20,72 127 7 26,39 0,399 476,63 7506 100,91 4,25 953,25 150,12 151,19
CHS127x8,0 23,48 127 8 29,91 0,399 531,80 83,75 m3,46 4,22 1063,60 167,50 133,40
CHS127x2,9 888 127 29 M31 0399 217,78 3430 4467 439 43555 68,59 352,89
CHS127x32 977 127 32 1245 0399 23860 3757 49,06 438 47779 7515 320,58
CHS 127x3,6 10,96 127 36 13,96 0,399 26587 41,87 5483 436 531,75 83,74 285,88
CHS 127x4,0 12,13 127 4 15,46 0,399 292,61 46,08 60,54 4,35 58523 92,16 258,13
CHS127x4,5 13,59 127 45 1732 0399 32529 51,23 6756 433 650,57 102,45 230,39
CHS 133x3,0 9,62 133 3 12,25 0,418 258,97 38,94 50,71 460 517,93 77,88 341,03
CHS133%4,0 12,73 133 4 16,21 0,48 33753 50,76 66,59 4,56 67505 101,51 257,75
CHS133x5,0 15,78 133 5 20,1 0,418 412,40 62,02 81,96 4,53 824,81 124,03 207,81
CHS133x6,0 18,79 133 6 2394 0418 483,72 7274 9685 450 967,43 14548 174,54
CHS 133%2,9 9,30 133 29 1,85 0,418 250,90 37,73 49,09 460 501,81 7546 352,51
CHS 133x3,2 10,24 133 32 13,05 0,418 274,98 41,35 53,92 459 549,96 82,70 320,20
CHS 133x3,6 11,49 133 3,6 1463 0,418 306,55 46,50 60,30 458 613,10 92,20 285,51
CHS 133%4,0 12,73 133 4 16,21 0,418 337,53 50,76 66,59 4,56 67505 101,51 257,75
CHS133x4,5 14,26 133 45 1817 0,418 37542 56,45 7434 455 750,83 112,91 230,00
CHS133x50 15,78 133 5 20,1 0,418 412,40 62,02 81,96 4,53 824,81 124,03 207,81
CHS 133x5,6 17,59 133 56 22,41 0,418 45561 68,51 90,95 4,51 911,22 137,03 186,42
CHS 133x6,3 19,69 133 6,3 2508 0,418 504,43 7585 101,22 4,49 1008,86 151,71 166,62
CHS139,7x3,0 101  139,7 3 12,88 0,439 301,09 4311 56,07 483 602,18 86,21 340,65
CHS139,7%4,0 1339 1397 4 17,05 0439 39286 56,24 73,68 480 78572 12,49 257,37
CHS139,7x5,0 16,61  139,7 5 21,16 0,439 480,54 68,80 90,76 4,77 961,08 137,59 207,42
CHS139,7x6,0 19,78 139,7 6 2520 0,439 564,26 80,78 107,33 4,73 128,52 161,56 174,15
CHS139,7x6,3 20,73 139,7 63 26,40 0,439 588,62 8427 11220 4,72 1M77,24 168,54 166,23
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area Surface Section properties Other properties

D T A |

G A 1w, . W, AN
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m~]

CHS 139,7x7,0 22,91 139,7 7 29,18 0,439 644,04 92,22 123,38 4,70 128827 184,43 150,39
CHS139,7x8,0 2598 139,7 8 33,10 0,439 720,29 103,12 138,93 4,66 1440,58 206,24 132,59
CHS139,7x10,0 31,99 139,7 10 40,75 0,439 861,89 123,39 168,55 4,60 1723,79 246,78 107,71
CHS139,7x29 9,78 1397 29 1246 0439 29168 41,76 5428 4,84 583,37 8352 35274
CHS139,7x3,2 10,77 1397 32 13,72 0439 31978 4578 59,63 483 63955 91,56 319,83
CHS139,7x36 12,08 139,7 36 1539 0,439 356,65 51,06 66,70 481 713,30 102,12 285,13
CHS139,7%40 1339 1397 4 17,05 0439 39286 5624 73,68 480 78572 M249 25737
CHS139,7%4,5 1500 139,7 45 19,11 0,439 437,20 62,59 82,29 4,78 874,41 12518 229,62
CHS139,7x5,0 16,61 139,7 5 21,16 0,439 48054 68,80 90,76 4,77 961,08 137,59 207,42
CHS139,7x56 18,552 139,7 56 2359 0439 531,24 76,05 100,76 4,75 1062,48 152,11 186,03
CHS139,7x6,3 20,73 139,7 63 2640 0,439 588,62 8427 11220 4,72 M77,24 168,54 166,23
CHS141,3x2,9 9,90 1413 29 12,61 o444 302,03 42,75 5556 4,89 604,07 8550 352,05
CHS 141,3x3,2 10,90 141,3 32 13,88 0,444 33115 46,87 61,04 4,88 66230 93,74 319,74
CHS141,3x3,6 1223 141,336 1557 o444 369,37 52,28 6828 4,87 738,74 104,56 285,04
CHS 141,3x4,0 13,54  141,3 4 17,25 o444 406,91 57,60 7543 4,86 813,82 11519 257,28
CHS 141,3x4,5 1518 1413 45 19,34 o444 452,90 6410 84,24 4,84 90580 128,21 229,53
CHS 141,350 16,81 1413 5 21,41 O444 497,85 7047 92,93 4,82 99571 140,94 207,34
CHS 152x3,0 11,02 152 3 14,04 0,478 389,87 51,30 6661 527 779,73 102,60 340,04
CHS 152x4,0 14,60 152 4 18,60 0,478 509,59 67,05 8764 523 1019,18 134,10 256,76
CHS 152x5,0 18,13 152 5 23,09 0,478 624,43 8216 108,09 520 1248,86 164,32 206,80
CHS 152x6,0 21,60 152 6 27,52 0,478 734,52 96,65 127,97 517 1469,04 193,29 173,52
CHS152,4x3,0 11,05 1524 3 14,08 0,479 393,01 51,58 66,97 528 786,03 103,75 340,03
CHS 152,4x4,0 14,64  152,4 4 18,65 0,479 513,73 67,42 8811 525 1027,46 134,84 256,74
CHS152,4x5,0 18,18 152,4 5 23,15 0,479 629,54 82,62 108,68 521 1259,08 165,23 206,78
CHS 152,4x6,0 21,66 152,4 6 27,60 0,479 740,57 9779 128,67 518 148113 194,37 173,50
CHS152,4x2,9 10,69 152,4 2,9 13,62 0,479 380,67 49,96 64,82 529 761,33 99,91 351,52
CHS152,4x3,2 1,77 1524 3,2 1500 0,479 417,56 54,80 71,24 528 83571 109,60 319,20
CHS1524x3,6 13,21 1524 36 16,83 0,479 466,04 6116 79,72 526 932,08 122,32 284,50
CHS 152,4x4,0 14,64 152,4 4 18,65 0,479 513,73 67,42 8811 525 102746 134,84 256,74
CHS152,4x4,5 16,41 1524 4,5 20,91 0,479 572,24 7510 98,47 523 144,48 150,19 228,98
CHS152,4x5,0 18,18 152,4 5 23,15 0,479 629,54 82,62 108,68 521 125908 165,23 206,78
CHS159x3,0  T,54 159 3 1470 0500 447,42 5628 73,02 552 89484 12,56 339,74
CHS159%x4,0 1529 159 4 1948 0500 58533 7363 96712 548 170,67 147,25 256,45
CHS159x5,0 18,99 159 5 2479 o500 717,88 90,30 M8,62 545 143575 180,60 206,49
CHS159x6,0 22,64 159 6 28,84 0,500 845,19 106,31 140,53 541 1690,37 212,63 173,20

CHS159x7,0 26,24 159 7 3343 0500 967,41 121,69 161,84 538 1934,81 243,37 149,44
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Designation Dimensions Area Surface Section properties Other properties

A

G D T A, W, LW, AN
[kg/m] [mm] [mm] [em?] [m#m] [ecm<] [cm3] [em4] [em3] [m7]

CHS159x8,0 29,79 159 8 37,95 0,500 1084,67 136,44 182,58 535 2169,34 272,87 131,62
CHS 159%x2,9 1,16 159 2,9 1422 0,500 433,33 5451 70,67 552 866,66 109,01 351,23
CHS159x3,2 12,30 159 32 1566 0,500 47544 59,80 7769 551 950,88 119,61 318,92
CHS159x3,6 13,80 159 36 1758 o500 530,82 66,77 86,95 550 1061,64 133,54 284,21
CHS159%x4,0 1529 159 4 1948 o500 58533 73,63 9612 548 170,67 147,25 256,45
CHS 159%4,5 17,15 159 45 21,84 0,500 652,27 82,05 107,45 546 1304,54 164,09 228,69
CHS 159x5,0 18,99 159 5 24,19 0,500 717,88 90,30 mM8,62 545 143575 180,60 206,49
CHS159x56 2119 159 56 2699 0500 794,88 99,99 131,84 543 1589,76 199,97 185,09
CHS 159%6,3 23,72 159 6,3 3022 o500 88238 10,99 146,98 540 1764,76 221,98 165,28
CHS164x3,0 11,91 164 3 1517 0515 491,82 59,98 7777 569 98365 119,96 339,54
CHS 164x4,0 15,78 164 4 20,11 0,515 643,80 7851 10242 5,66 1287,60 157,02 256,25
CHS168,3x3,0 12,23 168,3 3 15,58 0,529 532,28 63,25 81,98 585 106457 126,51 339,38
CHS168,3x4,0 16,21 168,3 4 20,65 0,529 697,09 8284 108,00 581 139418 165,68 256,09
CHS168,3x5,0 20,14 168,3 5 2565 0,529 85585 101,70 133,38 5,78 171,69 203,41 206,12
CHS168,3x6,0 24,02 168,3 6 30,59 0,529 1008,69 119,87 158,12 5,74 2017,39 239,74 172,83
CHS168,3x6,3 2517 168,3 63 32,06 0,529 1053,42 12518 165,42 5,73 2106,84 250,37 164,90
CHS168,3x7,0 27,85 168,3 7 3547 0,529 155,79 137,35 182,24 5,71 231,58 274,70 149,06
CHS168,3x8,0 31,63 1683 8 40,29 0,529 1297,27 154,16 205,74 5,67 259454 308,32 131,24
CHS168,3x10,0 39,04 168,3 10 49,73 0,529 1563,98 18586 250,92 5,61 3127,97 371,71 106,32
CHS168,3x2,9 11,83 168,3 29 1507 0,529 51546 6126 7934 585 1030,93 122,51 350,87
CHS168,3x3,2 13,03 1683 3,2 16,60 0,529 56574 67,23 8724 584 131,47 134,46 318,56
CHS168,3x3,6 1462 1683 36 18,63 0,529 631,90 7509 97,67 582 126381 150,18 283,85
CHS 168,3x4 16,21 168,3 4 20,65 0,529 69709 8284 108,00 581 139418 165,68 256,09
CHS168,3x4,5 1818 168,3 45 23,6 0,529 77722 92,36 120,77 579 1554,43 184,72 228,33
CHS168,3x5,0 20,14 168,3 5 25,65 0,529 85585 101,70 133,38 5,78 171,69 203,41 206,12
CHS168,3x5,6 22,47 168,3 56 28,62 0,529 948,25 112,69 148,30 5,76 1896,51 225,37 184,72
CHS168,3x6,3 2517 168,3 63 32,06 0,529 1053,42 125,18 16542 5,73 2106,84 250,37 164,90
CHS177,8x3,0 12,93 1778 3 16,47 0,559 629,41 70,80 91,67 6318 1258,82 141,60 339,05
CHS177,8x4,0 174 177,8 4 21,84 0,559 82509 92,81 120,85 6,55 1650,177 185,62 255,75
CHS177,8x5,0 21,31  177,8 5 27,14 0,559 1013,97 114,06 149,34 6,11 2027,94 22811 205,79
CHS177,8x6,0 2542 177,8 6 32,38 0,559 1196,22 134,56 177,06 6,08 2392,43 269,12 172,49
CHS177,8x6,3 2665 1778 6,3 33,94 0,559 1249,62 140,56 18538 6,07 2499,24 281,13 164,56
CHS177,8x7,0 2949 1778 7 3756 0559 137,99 154,33 20432 6,04 2743,98 308,66 148,71
CHS177,8x8,0 3350 177,8 8 42,68 0,559 154144 173,39 230,83 6,01 3082,87 346,78 130,89
CHS1778x100 41,38 1778 10 52,72 0,559 1861,98 209,45 281,90 594 3723,96 418,89 105,96
CHS177,8x12,0 49,07 1778 12 62,51 0,559 2159,06 242,86 330,45 5,88 431811 485,73 89,36



FERPINTA

Design manual of welded and cold-formed hollow sections 79

8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area Surface Section properties Other properties

D T A |

G A | W, WPI l W, AmN
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [cm3] [em4] [em3] [m~]

CHS177,8x125 50,96 1778 12,5 64,91 0,559 2229,79 250,82 342,20 5,86 4459,59 501,64 86,05
CHS177,8x2,9 1251 1778 29 1593 0,559 609,46 6856 88,72 618 1218,92 137,11 350,55
CHS177,8x3,2 13,78 1778 32 17,55 0,559 669,10 7526 97,56 6,17 1338,19 150,53 318,23
CHS177,8x3,6 1547 1778 3,6 19,70 0,559 747,64 8410 109,26 6,16 149528 168,20 283,52
CHS177,8x4,0 17,4 177,8 4 21,84 0,559 82509 92,81 120,85 6,15 1650,177 185,62 255,75
CHS177,8x4,5 19,23 1778 45 24,50 0,559 920,37 103,53 13518 6,13 1840,73 207,06 227,99
CHS177,8x5,0 21,31  177,8 5 27,14 0,559 1013,97 114,06 149,34 6,11 2027,94 22811 205,79
CHS177,8x6,0 2542 177,8 6 3238 0,559 196,22 134,56 177,16 6,08 239243 269,12 172,49
CHS193,7x3,0 1411  193,7 3 17,97 0,609 817,22 84,38 109m 6,74 1634,45 168,76 338,58
CHS 193,7x4,0 18,71 193,7 4 23,84 0,609 1072,79 110,77 143,97 6,71 214558 221,54 255,27
CHS193,7x5,0 23,27 193,7 5 29,64 0,609 1320,23 136,32 178,08 6,67 2640,46 272,63 205,30
CHS193,7x6,0 27,77 193,7 6 3538 0,609 1559,72 161,05 2146 6,64 319,45 322,09 171,99
CHS193,7x6,3 29,12 193,7 63 3709 0,609 1630,05 168,31 221,33 6,63 3260,09 336,61 164,07
CHS193,7x7,0 32,23 193,7 7 41,06 0,609 179143 184,97 24411 6,61 358287 369,94 148,21
CHS193,7x8,0 36,64 193,7 8 46,67 0,609 201554 20811 276,05 6,57 4031,07 416,22 130,39
CHS193,7x10,0 45,30 193,7 10 57,71 0,609  2441,59 252,10 337,79 6,50 4883,18 504,20 105,44
CHS193,7x12,0 53,77 193,7 12 6850 0,609 283920 293,15 396,75 6,44 5678,40 586,31 88,84
CHS193,7x12,5 5586 193,7 125 71,16 0,609 2934,31 302,97 411,07 6,42 5868,62 605,95 85,52
CHS193,7x2,9 13,65 1937 29 1738 0,609 791,21 81,69 10558 6,75 1582,43 163,39 350,07
CHS193,7x3,2 1503 1937 32 1975 0609 869,00 89,73 W64 6,74 173799 17945 317,75
CHS193,7x3,6 1688 193,7 36 2150 0,609 971,55 100,31 130,11 6,72 1943,10 200,63 283,04
CHS 193,7x4,0 18,71 193,7 4 23,84 0,609 1072,79 110,77 143,97 6,71 214558 221,54 255,27
CHS193,7x4,5 21,00 193,7 45 26,75 0,609 197,52 123,65 16112 6,69 239503 247,29 227,51
CHS193,7x5,0 23,27 193,7 5 29,64 0,609 1320,23 136,32 178,08 6,67 2640,46 272,63 205,30
CHS193,7x6,0 27,77 193,7 6 3538 0,609 559,72 161,05 211,46 6,64 319,45 322,09 171,99
CHS 200x3,0 1457 200 3 18,57 0,628 900,91 90,09 16,44 6,97 1801,82 180,18 338,41
CHS 200x4,0 19,33 200 4 24,63 0,628 183,23 118,32 153,69 6,93 2366,46 236,65 255,10
CHS 200x5,0 24,04 200 5 30,63 0,628 1456,86 145,69 190,177 6,90 2913,73 291,37 205,13
CHS 200x6,0 28,71 200 6 36,57 0,628 1721,99 172,20 22589 6,86 3443,99 344,40 171,82
CHS 200x7,0 33,32 200 7 42,44 0,628 1978,79 197,88 260,86 6,83 3957,59 395,76 148,04
CHS 200x8,0 37,88 200 8 48,25 0,628 222744 222,74 29508 6,79 4454,89 445,49 130,21
CHS 219,1x3,0 15,99 219, 3 20,37 0,688 189,13 108,55 140,11 7,64 2378,26 217,09 337,96
CHS 219,1x4,0 21,22 219, 4 27,03 0,688 1563,84 142,75 18509 7,61 3127,67 28550 254,65
CHS 219,1x5,0 26,40 219, 5 33,63 0,688 1928,04 176,00 229,24 7,57 3856,09 351,99 204,67
CHS 219,1x6,0 31,53 219, 6 40,17 0,688 2281,95 208,30 272,54 7,54 4563,89 416,60 171,36
CHS 219,1x6,3 33,06 2191 63 42,12 0,688 238614 217,81 28537 7,53 4772,28 435,63 163,43
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Designation Dimensions Surface Section properties Other properties

D

G T A, oW, W, LW, AN
[kg/m] [mm] [mm] [m*m] [em4] [em3] [em3] [em] [em4] [ecm3] [m7]

CHS 219,1x7,0 36,61 2191 7 46,64 0,688 262575 239,68 31502 7,50 5251,49 479,37 147,57
CHS 219,1x8,0 41,65 219,1 8 53,06 0,688 2959,63 270,16 356,68 7,47 5919,27 540,33 129,74
CHS 219,1x10,0 51,57  219,1 10 6569 0,688 359844 328,47 437,56 7,40 7196,88 656,95 104,78
CHS 219,1x12,0 61,29 219,1 12 78,07 0,688 4199,88 383,38 51526 7,33 8399,76 766,75 88,16
CHS 219x12,5 63,69 2191 12,5 81,13 0,688  4344,58 396,58 534,20 7,32 8689,16 793,177 84,84
CHS 219,1x4,5 23,82 219, 45 30,34 0,688 1747,24 159,49 207,27 7,59 349448 318,98 226,88
CHS 219,1x5,0 26,40 219,1 5 33,63 0,688 1928,04 176,00 229,24 7,57 3856,09 351,99 204,67
CHS 219,1x6,0 31,53 2191 6 4017 0,688 228195 208,30 272,54 7,54 4563,89 416,60 171,36
CHS 244,5x4,0 23,72 2445 4 3022 0,768 218567 178,79 231,38 8,50 437135 357,57 254,16
CHS 244,5x5,0 29,53 2445 5 37,62 0,768 2698,58 220,74 286,84 8,47 53976 441,49 204,18
CHS 244,5%6,0 3529 2445 6 4496 0,768 3198,53 261,64 341,37 8,43 6397,07 523,28 170,86
CHS 244,5%6,3 37,01 2445 63 4774 0,768 3346,03 273,70 357,54 8,42 6692,05 547,41 162,93
CHS 244,5x7,0 41,00 2445 7 5223 0,768 368575 301,49 394,96 8,40 737150 602,99 147,07
CHS 244,5x8,0 46,66 2445 8 59,44 0,768  4160,45 340,32 447,63 8,37 832089 680,65 129,23
CHS 244,5x10,0 57,83  244,5 10 73,67 0,768 5073,5 414,98 550,24 8,30 10146,29 829,96 104,26
CHS 244,5x12,0 68,81  244,5 12 87,65 0,768 5938,34 485,75 649,25 8,23 11876,69 971,51 87,63
CHS 244,5x125 71,52  244,5 12,5 91,1 0,768  6147,42 502,86 673,45 8,21 12294,84 1005,71 84,31
CHS 244,5%x4,5 26,63 2445 45 3393 0,768 2443,76 199,90 259,23 8,49 4887,52 399,80 226,39
CHS 244,5x5,0 29,53 244,5 5 37,62 0,768 269858 220,74 286,84 8,47 539716 441,49 204,18
CHS 244,5%6,0 3529 2445 6 4496 0,768 319853 261,64 34137 8,43 6397,07 523,28 170,86
CHS 273x4,0 26,54 273 4 33,80 0,858 3058,25 224,05 289,47 9,51 616,50 448,09 253,72
CHS 273x50 33,05 273 5 4200 0,858 3780,81 276,98 359,16 9,48 756163 553,97 203,73
CHS273x6,0 39,51 273 6 5033 0,858 4487,08 328,72 427,81 944 897417 657,45 170,41
CHS 273x6,3 41,44 273 6,3 52,79 0,858 469582 344,02 44820 9,43 9391,65 688,03 162,48
CHS 273x7,0 4592 273 7 5850 0858 517730 37929 49541 9,41 1035460 758,58 146,62
CHS 273x8,0 52,28 273 8 66,60 0,858 5851,71 428,70 561,97 9,37 11703,43 857,39 128,77
CHS 273x10,0 64,86 273 10 82,62 0,858 7154,09 524,11 692,02 9,31 14308,19 1048,22 103,80
CHS 273x12,0 77,24 273 12 98,39 0,858 8396,14 61510 818,03 9,24 16792,28 1230,20 87,16
CHS 273x12,5 80,30 273 12,5 10230 0,858 8697,45 637,18 848,90 9,22 17394,90 1274,35 83,84
CHS 273x4,5 29,80 273 45 3796 0,858 342158 250,67 32445 949 684317 501,33 225,95
CHS 273x5,0 33,05 273 5 4210 0,858 378081 276,98 359,16 9,48 7561,63 553,97 203,73
CHS273x6,0 3951 273 6 5033 0858 4487,08 328,72 427,81 944 897417 657,45 170,41
CHS 323,9x4,0 31,56 323,9 4 40,20 1,018 514317 317,58 409,37 1,31 10286,33 635,15 253,13
CHS 323,9x5,0 39,32 323,9 5 50,09 1,018  6369,42 393,30 508,53 11,28 12738,85 786,59 203,14
CHS 323,9%6,0 47,04 323,9 6 59,92 1,018 757247 467,58 606,43 11,24 15144,93 935,16 169,81
CHS323,9x6,3 49,34 3239 63 6286 1,018  7928,90 489,59 63556 11,23 15857,79 979,18 161,88
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Designation Dimensions Surface Section properties Other properties

D T |

G A oW, W, . W, AN
[kg/m] [mm] [mm] [m¥m] [em¢] [em3] [em3] [em] [em#] [em3] [m7]

CHS 323,9x7,0 54,71 323,9 7 69,69 1,018  8752,59 540,45 703,09 11,21 17505,18 1080,90 146,01
CHS 323,9x8,0 62,32 3239 8 79,39 1,018 9910,08 611,92 798,51 11,17 19820,16 1223,84 128,17
CHS323,9x10,0 77,41 3239 10 98,61 1,018  12158,34 750,75 985,67 11,10 24316,68 1501,49 103,19
CHS323,9x12,0 92,30 3239 12 m758 1,018 14319,56 884,20 167,96 1,04 28639,121768,39 86,54
CHS 323,9x125 9599 3239 12,5 12229 1,018 14846,53 916,74 1212,78 1,02 29693,061833,47 83,21
CHS323,9x4,5 3545 3239 45 4515 1,018 5759,22 35562 459,10 M,29 11518,43 71,23 22535
CHS 323,9x50 39,32 3239 5 50,09 1,018  6369,42 393,30 508,53 11,28 12738,85 786,59 203,14
CHS 323,9x6,0 47,04 323,9 6 59,92 1,018  7572,47 467,58 606,43 11,24 15144,93 935,16 169,81

8.1.2 Square hollow sections, FERPINTA SHS

Designation Dimensions Area Surface Section properties Other properties

A A | | w AN

t

(] D T 1 W, i . -
[kg/m] [mm] [mm] [emd] [m*/m] [em‘] [emd] [em] [emd] [em3] [m]

SHS 16x2,0 0,80 16 2 1,02 0,057 0,31 0,39 0,51 0,56 0,6 0,61 561,78
SHS 20x2,0 1,05 20 2 1,34 0,073 069 o069 088 0,72 1,2 1,06 546,99
SHS 22x2,0 1,18 22 2 1,50 0,081 096 087 109 0,80 17 1,33 541,97
SHS 25x2,0 1,36 25 2 1,74 0,093 1,48 1,19 1,47 0,92 2,5 1,80 536,17
SHS 25x%2,5 1,64 25 2,5 2,09 0,091 1,69 1,35 1,71 0,90 3,0 2,07 437,60
SHS 25x3,0 1,89 25 3 2,41 0,090 1,84 147 1,91 0,87 3.3 2,27 372,47
SHS 25x2,0 1,36 25 2 1,74 0,093 1,48 1,19 147 0,92 2,5 1,80 536,17
SHS 28x2,0 1,55 28 2 1,98 0,105 2,17 1,55 1,89 1,05 3,6 2,35 531,78
SHS 30x2,0 1,68 30 2 2,14 0,113 2,72 1,81 2,21 1,13 4,5 2,75 529,40
SHS 30x2,5 2,03 30 2,5 2,59 0,111 3,16 2,10 2,61 1,10 5.4 3,20 430,34
SHS 30x3,0 2,36 30 3 3,01 0,110 3,50 2,34 2,96 1,08 6,2 3,58 364,66
SHS 30x4,0 2,94 30 4 3,75 0,106 397 264 350 1,03 73 4 283,53
SHS 30x2,0 1,68 30 2 2,14 0,113 2,72 1,81 2,21 1,13 4,5 2,75 529,40
SHS 32x2,0 1,80 32 2 2,30 0,121 3,36 2,10 2,54 1,21 5,6 318 527,35
SHS 35x3,0 2,83 35 3 3,61 0,130 595 3,40 423 1,28 10,2 518 359,45
SHS 35x2,0 1,99 35 2 2,54 0,133 4,51 2,58 309 133 71k 3,89 524,77
SHS 38x3,0 3,12 38 3 3,97 0,142 7,85 4,13 510 1,41 13,3 6,28 357,08
SHS 38x2,0 2,18 38 2 2,78 0,145 5,88 3,10 3,70 1,46 9,6 4,67 522,63
SHS 40x2,0 2,31 40 2 2,94 0,153 694 347 413 154 3 523 521,39
SHS 4ox2,5 2,82 40 2,5 3,59 0,151 8,22 4,11 4,97 1,51 13,6 6,21 421,88
SHS40x30 330 40 3 421 0750 932 466 572 149 58 7,07 35573
SHS 40x4,0 4,20 40 4 5,35 0,146 1,07 5,54 7,01 1,44 19,4 8,48 273,50
SHS 40xs5,0 4,99 40 5 6,36 0,143 12,26 6,13 8,02 1,39 22,3 9,49 224,71
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Designation Dimensions Area Surface Section properties Other properties

. | |

G D T A, i . w, AN
[kg/m] [mm] [mm] [em] [m*m] [em] [ [em] [em]  [em?] [m]

SHS 40x2,0 2,31 40 2 2,94 0,153 6,94 3,47 413 1,54 1,3 523 521,39
SHS 4ox2,5 2,82 40 2,5 3,59 0,151 8,22 4,11 4,97 1,51 13,6 6,21 421,88
SHS 4ox30 330 40 3 421 0750 932 466 572 149 58 7,07 35573
SHS 40x3,5 3,76 40 3,5 4,79 0,148 10,27 54 6,41 1,46 17,7 7,83 308,65
SHS 40x4,0 4,20 40 4 5,35 0,146 1,07 5,54 7,01 1,44 19,4 8,48 273,50
SHS 4ox4,5 4,61 40 4,5 5,87 0,145 1,73 5,87 7,55 1,41 21,0 9,03 246,31
SHS 4o0x5,0 4,99 40 5 6,36 0,143 1226 6,13 8,02 1,39 22,3 9,49 224,71
SHS 40x6,0 5,68 40 6 7,23 0,139 1294 647 8,76 1,34 24,4 10,4 192,73
SHS 40x7,0 5,93 40 7 7,56 0,130 M5 577 838 1,24 23,2 9,65 171,96
SHS 40x8,0 6,31 40 8 8,04 0,126 10,94 5,47 8,36 117 223 9,29 156,25
SHS 4o0x2,0 2,31 40 2 2,94 0,153 6,94 347 413 1,54 .3 523 521,39
SHS 45x3,0 3,77 45 3 481 o770 13,78 632 744 1,69 230 927 35293
SHS 45x4,0 4,83 45 4 6,15 0,166 16,61 7,38 922 1,64 28,7 1,26 270,44
SHS 45x2,0 2,62 45 2 3,34 0,173 1012 450 532 1,74 16,3 6,77 518,83
SHS 50x2,0 2,93 50 2 3,74 0,193 415 566 666 1,95 22,6 8,51 516,81
SHS 50x2,5 3,60 50 2,5 4,59 0,191 6,94 6,78 807 1,92 27,5 10,22 4171

SHS5ox3,0 425 50 3 541 0190 1947 779 939 190 321 M,76 350,76
SHS5ox4,0 545 50 4 695 0186 2374 949 1,73 185 404 1443 268,09
SHS 50x5,0 6,56 50 5 8,36 0,183 27,04 10,82 13,70 1,80 47,5 16,56 218,80
SHS 50x6,0 7,56 50 6 9,63 0,179 29,45 1,78 1532 1,75 53,2 18,20 186,23
SHS 50x2,0 2,93 50 2 3,74 0,193 14,5 566 666 195 22,6 8,51 516,81
SHS 50x2,5 3,60 50 2,5 4,59 0,191 6,94 6,78 8,07 1,92 27,5 10,22 4171

SHSs5ox3,0 425 50 3 541 0190 1947 7,79 939 190 321 M,76 350,76
SHS 50x3,5 4,86 50 3,5 6,19 0,188 21,73 869 1061 1,87 36,4 13,17 303,46
SHS 50%x4,0 545 50 4 6,95 0186 23,74 949 73 1,85 404 1443 268,09
SHS 50x4,5 6,02 50 4,5 7,67 0,185 2550 10,20 12,76 1,82 L4,0 15,56 240,66
SHS 50x5,0 6,56 50 5 8,36 0,183 27,04 10,82 13,70 1,80 47,5 16,56 218,80
SHS 50x6,0 7,56 50 6 9,63 0,179 29,45 11,78 1532 1,75 53,2 18,20 186,23
SHS 50x7,0 8,13 50 7 10,36 0,170 28,47 1,39 1552 1,66 55,1 18,56 164,09
SHS 50x8,0 8,83 50 8 1,24 0,166 2859 1,43 16,4 1,59 56,7 18,91 147,36
SHS 50x2,0 2,93 50 2 3,74 0,193 14,15 566 666 1,95 22,6 8,51 516,81

SHS 60x2,0 3,56 60 2 4,54 0,233 2514 838 9,79 235 39,8 12,59 513,85
SHS 60x2,5 4,39 60 2,5 5,59 0,231 30,34 1071 11,93 2,33 48,7 15,22 414,05
SHS 60x3,0 5,19 60 3 6,61 0,230 3513 1,71 13,95 2,31 57,1 17,65 347,60
SHS 60x4,0 6,71 60 4 8,55 0,226 43,55 14,52 17,64 2,26 72,6 21,97 264,70
SHS 6ox5,0 8,13 60 5 10,36 0,223 50,49 16,83 20,88 2,21 86,4 25,61 21517
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Designation Dimensions Area Surface Section properties Other properties

A [ [ w, AN

t t

G D T A,
[kg/m] [mm] [mm] [em?] [m*m] [em+] [em?] [em]  [em] [m7]

SHS 60x6,0 9,45 60 6 12,03 0,219 56,07 18,69 2368 2716 98,4 28,62 182,33
SHS 60x6,3 9,55 60 6,3 12,17 0,213 54,41 18,4 23,39 2M 100,17 28,80 174,99
SHS 60x2,0 3,56 60 2 4,54 0,233 2514 838 9,79 235 39,8 12,59 513,85
SHS 60x2,3 4,06 60 23 517 0,232 28,31 9,44 11,09 2,34 45,2 14,19 448,75
SHS 60x2,5 4,39 60 2,5 5,59 0,231 30,34 10,71 11,93 233 48,7 15,22 414,05
SHS 60x3,0 519 60 3 6,61 0,230 3513 1,71 13,95 2,31 57,1 17,65 347,60
SHS 60x3,5 5,96 60 3,5 7,59 0,228 39,53 13,18 1586 2,28 65,1 19,90 300,19
SHS 60x4,0 6,71 60 4 8,55 0,226 43,55 14,52 17,64 2,26 72,6 21,97 264,70
SHS 60x4,5 7:43 60 45 947 0225 4720 1573 1932 223 798 23,87 237,15
SHS 60x5,0 8,13 60 5 10,36 0,223 50,49 16,83 20,88 2,21 86,4 25,61 215,17
SHS 60x6,0 9,45 60 6 12,03 0,219 56,07 18,69 23,68 2,16 98,4 28,62 182,33
SHS 60x7,0 10,33 60 7 13,16 0,210 56,58 18,86 24,76 2,07 106,0 30,21 159,57
SHS 60x8,0 1,34 60 8 14,44 0,206 58,57 19,52 2633 2,01 12,5 31,66 142,40
SHS 60x2,0 3,56 60 2 4,54 0,233 2514 838 9,79 2,35 39,8 12,59 513,85
SHS 70x5,0 9,70 70 5 12,36 0,263 84,63 2478 2956 2,62 1422 36,65 212,71
SHS70x6,0  m;33 70 6 1443 0259 9517 2779 3383 257 1635 4141 179,73
SHS 70x7,0 12,53 70 7 15,96 0,250 98,70 2820 36,10 249 180,0 44,62 156,64
SHS 70x8,0 13,85 70 8 17,64 0,246 10411 29,74 38,91 2,43 1944 47,56 139,25
SHS 70x2,5 517 70 2,5 6,59 0,271 49,41 14,72 1654 2,74 78,5 21,22 411,92
SHS70x30 613 70 3 781 0270 5753 644 1942 2,71 924 2474 34540
SHS 70x4,0 7,97 70 4 10,15 0,266 7212 20,61 24,76 2,67 185 31,11 262,38
SHS 70xs5,0 9,70 70 5 12,36 0,263 84,63 2418 29,56 2,62 1422 36,65 212,71
SHS70x6,0  m;33 70 6 1443 0259 9517 2719 3383 257 1635 4141 179,73
SHS 70x6,3 11,53 70 6,3 14,69 0,253 93,77 26,79 3380 253 1681 42,0 172,20
SHS 70x2,0 419 70 2 5,34 0,273 40,73 M,64 13,52 2,76 64,0 17,48 51,77
SHS 70x2.5 517 70 2,5 6,59 0,271 49,41 1402 16,54 2,74 78,5 21,22 41,92
SHS70x30 613 70 3 781 0270 5753 1644 1942 2,71 92,4 2474 34540
SHS 70x3,5 7,06 70 3,5 8,99 0,268 6509 1860 2215 269 1058 28,03 297,94
SHS 70x4,0 7,97 70 4 10,15 0,266 7212 20,61 24,76 267 185 31,11 262,38
SHS 70x4,5 8,85 70 45 1,27 0,265 78,63 22,47 27,22 264 130,7 33,98 234,77
SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 M,64 13,52 2,76 64,0 17,48 51,77
SHS 70x2,0 419 70 2 5,34 0,273 40,73 1,64 13,52 2,76 64,0 17,48 51,77
SHS 8ox2,0 4,82 8o 2 6,14 0,313 61,70 1542 17,85 3,17 96,3 23,16 510,24
SHS 8ox2,3 5,50 8o 2,3 7,01 0,312 69,86 17,46 20,30 316 109,7 26,23 445,09
SHS 8ox2,5 5,96 8o 2,5 7,59 0,31 7515 18,79 21,90 3,5 18,5 28,22 410,35
SHS 8ox3,0 7,07 8o 3 9,01 0,310 8784 2196 2578 312  139,9 33,02 343,80
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Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el t t

G D T A i
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em] [em4] [em3] [m~]

SHS 80x3,2 7,51 8o 3,2 9,57 0,309 92,71 2318 2729 3Mm 48,3 34,87 323,01
SHS 80x3,5 8,16 8o 35 1039 0308 99,80 24,95 2950 310 1606 37,56 296,29
SHS 8ox4,0 9,22 8o 4 1,75 0,306 m,o4 27,76 33,07 3,07 1804 41,84 260,70
SHS 8ox4,5 10,26 80 4,5 13,07 0,305 121,58 30,40 36,48 3,05 199,5 4588 233,04
SHS 8ox5,0 1,27 80 5 14,36 0,303 131,44 32,86 39,74 3,03 217,8 49,68 210,94
SHS 8ox6,0 13,21 80 6 16,83 0,299 14918 37,29 4579 2,98 252,1 56,59 177,86
SHS 8ox7,0 14,72 80 7 18,76 0,290 157,61 39,40 49,54 290 2814 61,81 154,58
SHS 80x8,0 16,36 80 8 20,84 0,286 168,38 42,09 5389 284 3071 6661 137,06
SHS 8ox3,0 7,07 8o 3 9,01 0,310 8784 2196 2578 312 1399 33,02 343,80
SHS 8ox4,0 9,22 80 4 1,75 0,306 m,o4 27,76 33,07 3,07 1804 41,84 260,70
SHS 8oxs,0 1,27 80 5 14,36 0,303 13144 32,86 39,74 3,03 217,8 49,68 210,94
SHS 8ox6,0 13,21 8o 6 16,83 0,299 14918 37,29 4579 298 2521 56,59 177,86
SHS 80x6,3 13,51 80 6,3 17,21 0,293 148,51 3713 46m 294 2610 57,90 170,23
SHS 8ox8,0 16,36 8o 8 20,84 0,286 168,38 42,09 5389 284 3071 66,61 137,06
SHS gox2,0 5,45 90 2 6,94 0,353 88,86 19,75 22,78 358 13871 29,64 509,06
SHSgox23 623 90 23 793 0352 100,79 2240 2593 356 57,5 33,63 443,89
SHS gox2,5 6,74 90 2,5 8,59 0,351 108,55 2412 28,00 3,56 170,3 36,23 409,14
SHS g90x3,0 8,01 90 3 10,21 0,350 127,28 2829 33,04 3,53 2014 42,51 342,57
SHS g90x3,2 8,51 90 32 1085 0349 13451 29,89 3501 352 2136 44,93 321,77
SHS gox3,5 9,26 90 35 1,79 0,348 14506 32,24 3790 351 2316 48,49 29504
SHS gox4,0 10,48 90 4 1335 0,346 161,92 3598 4258 3,48 260,8 54,17 259,41
SHSgox4,5 167 90 45 487 0345 177,87 3953 47,09 346 2890 59,58 231,73
SHS 9ox3,0 8,01 90 3 10,21 0,350 127,28 28,29 33,04 3,53 2014 42,51 342,57
SHS 9ox4,0 10,48 90 4 13,35 0,346 161,92 3598 4258 3,48 2608 54,17 259,41
SHS goxs,0 12,84 90 5 16,36 0,343 192,93 42,87 51,41 3,43 316,3 64,70 209,60
SHS gox6,0 15,10 90 6 19,23 0,339 22048 48,99 5954 3,39 3678 7416 176,47
SHS 9ox6,3 15,49 90 6,3 19,73 0,333 22113 49,4 60,30 3,35 3823 76,21 168,76
SHS gox8,0 18,87 90 8 24,04 0,326 254,59 56,58 71,27 325 4556 88,83 13545
SHS gox5,0 12,84 90 5 16,36 0,343 192,93 42,87 51,41 3,43 3163 64,70 209,60
SHS gox6,0 15,10 90 6 19,23 0,339 22048 48,99 5954 3,39 3678 7416 176,47
SHS gox7,0 16,92 90 7 21,56 0,330 236,13 5247 6508 3,31 414,2 81,78 153,06
SHS g90x8,0 18,87 90 8 24,04 0,326 254,59 56,58 71,27 3,25 4556 88,83 13545
SHS 100x5,0 14,41 100 5 18,36 0,383 27110 54,22 64,59 3,84 4405 81,72 208,56
SHS 100x6,0 16,98 100 6 21,63 0,379 31,47 6229 7510 3,79 5142 94,12 175,38
SHS 100x7,0 1912 100 7 2436 0,370 337,04 6741 8272 3,72 5827 10453 151,89

SHS100x8,0 21,39 100 8 2724 0366 36594 7319 91,05 3,67 6445 1423 134,23
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Designation Dimensions Area Surface Section properties Other properties

A [ [ w, AN

t t

G D T A,
[kg/m] [mm] [mm] [em?] [m*m] [eme] ] [em]  [em] [m7]

SHS 100x3,0 8,96 100 3 11,41 0,390 177,05 3541 41,21 3,94 278,7 53,19 341,59
SHS 100x4,0 11,73 100 4 14,95 0,386 226,35 4527 5330 389 3620 6810 25841
SHS 100x5,0 14,41 100 5 1836 0,383 271,10 54,22 64,59 3,84 4405 81,72 208,56
SHS 100x6,0 16,98 100 6 21,63 0,379 31,47 6229 7510 3,79 5142 9412 175,38
SHS 100x6,3 17,47 100 6,3 2225 0,373 31417 6283 7638 3,76 5360 97,02 167,63
SHS 100x7,0 19,12 100 7 24,36 0,370 337,04 67,41 82,72 3,72 5827 104,53 151,89
SHS 100x8,0 21,39 100 8 27,24 0,366 36594 7379 91,05 3,67 6445 114,23 134,23
SHS 100x10,0 2556 100 10 32,57 0,357 4m,08 8222 10525 3,55 749,8 130,70 109,65
SHS 100x12,0 28,31 100 12 36,06 0,338 408,06 8161 109,72 336 7936 13590 93,79
SHS 100x12,5 29,08 100 125 3704 0336 41038 8208 141 3,33 8036 137,33 90,60
SHS100x2,0 6,07 100 2 7174 0,393 123,01 2460 2830 399 1905 36,92 508,12
SHS100x2,5 7,53 100 2,5 9,59 0,391 150,63 30,13 3486 3,96 2352 4523 408,19
SHS100x3,0 8,96 100 3 11,41 0,390 177,05 3541 41,21 3,94 278,7 53,9 341,59
SHS 100x3,5 10,36 100 3,5 13,19 0,388 20228 40,46 4735 3,92 3209 60,81 294,05
SHS 100x4,0 11,73 100 4 14,95 0,386 226,35 4527 5330 389 3620 6810 25841
SHS 100x4,5 13,08 100 45 16,67 0,385 249,29 49,86 59,04 387 4019 7507 230,70
SHS 100x2,0 6,07 100 2 774 0,393 123,01 2460 2830 399 190,5 36,92 508,12
SHS 110x3,0 9,90 110 3 12,61 0,430 23834 43,33 5027 435 3735 6507 34081
SHS 110x4,0 12,99 110 4 16,55 0,426 30594 5562 6521 430 4865 83,63 257,59
SHS 1ox5,0 1598 110 5 20,36 0423 36795 66,90 7927 425 5936 100,74 207,72
SHS 11ox6,0 18,87 110 6 24,03 0,419 424,57 7779 92,46 420 6949 16,47 174,51
SHS 1ox7,0 21,32 110 7 27,16 0,410 463,55 84,21 102,46 4,13 791,2 130,08 150,95
SHS 110x8,0 23,90 110 8 30,44 0,406 50564 91,93 113,23 4,08 878,77 142,82 133,26
SHS 120x3,0 10,84 120 3 13,81 0,470 312,35 52,06 6024 4,76 487,7 78,5 340,16
SHS 120x4,0 14,25 120 /A 18,15 0,466 40228 6705 7833 471 636,6 100,75 256,92
SHS 120x5,0 17,55 120 5 22,36 0,463 485,47 80,91 9545 4,66 7785 121,75 207,03
SHS 120x6,0 20,75 120 6 26,43 0,459 562,16 93,69 111,61 4,61 913,5 141,22 173,80
SHS 120%x6,3 21,42 120 6,3 27,29 0,453 571,55 9526 114,22 4,58 9555 146,19 165,98
SHS 120x7,0 23,52 120 7 29,96 0,450 617,26 102,88 124,29 4,54 1043,7 158,41 150,20
SHS 120x8,0 26,41 120 8 33,64 0,446 676,88 112,81 137,81 4,49 M63,0 174,58 132,47
SHS 120x10,0 31,84 120 10 40,57 0,437 776,81 129,47 161,82 4,38 1376,4 202,52 107,74
SHS 120x12,0 35,84 120 12 45,66 0,418 805,70 134,28 174,09 420 15184 219,26 91,59
SHS 120x12,5 36,93 120 12,5 47,04 0,416 817,00 13617 177,83 417 1550,7 223,25 88,35
SHS125x3,0 1,31 125 3 441 0490 35450 56,72 6556 4,96 5527 8514 339,87
SHS 125x4,0 14,87 125 4 18,95 0486 457,23 73,76 8533 4,91 7220 109,92 256,63
SHS 125x5,0 18,33 125 5 23,36 0,483 552,62 88,42 10410 4,86 8838 133,01 206,73
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Designation Dimensions Area Surface Section properties Other properties

A [ w, AN

t t

G D T A oW,
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m7]

SHS 125x6,0 21,69 125 6 27,63 0,479 640,89 102,54 121,87 4,82 1038,1 154,49 173,49
SHS 125x7,0 24,62 125 7 31,36 0,470 70569 m2,91 136,00 4,74 M87,8 173,62 149,87

SHS 125x8,0 27,67 125 8 35,24 0,466 77532 124,05 151,00 4,69 13254 191,66 132,13
SHS130x3,0 11,78 130 3 15,01 0,510 400,28 6158 71,10 5,16 623,17 92,43 339,61
SHS130%4,0 1550 130 4 19,75 0,506 516,97 7953 9264 512 8147 19,48 256,36

SHS130x5,0 19,12 130 5 24,36 0,503 62568 96,26 M3,33 507 998,2 144,77 206,45
SHS 130x6,0 22,63 130 6 28,83 0,499 72664 111,79 132,57 502 1173,6 168,36 173,20
SHS 130x7,0 2571 130 7 32,76 0,490 80217 123,41 14823 4,95 13446 189,54 149,57
SHS130x8,0 28,92 130 8 3684 0,486 88285 13582 164,79 4,90 1502,1 209,54 131,82
SHS 140x3,0 12,72 140 3 16,21 0,550 503,34 71,91 8286 557 7815 107,92 33915
SHS 140x4,0 16,76 140 4 21,35 o546 651,62 93,09 10815 552 1023,3 139,80 255,89
SHS 140x5,0 20,69 140 5 26,36 0,543 790,56 112,94 132,30 548 12558 169,78 205,96
SHS140x6,0 2452 140 6 31,23 0539 92043 131,49 15533 543 1478,8 197,90 172,70
SHS 140x6,3 2538 140 6,3 3233 0,533 940,82 134,40 159,62 539 15496 205,42 164,85
SHS 140x7,0 27,91 140 7 35,56 0,530 1020,68 14581 174,27 536 1697,9 223,46 149,04
SHS 140x8,0 31,43 140 8 40,04 0,526 1126,77 160,97 194,78 530 1900,8 247,69 131,28
SHS 140x10,0 3812 140 10 48,57 0,517 131,67 187,38 230,38 520 2273,9 290,85 106,47
SHS 140x12,0 43,38 140 12 55,26 0,498 1398,33 199,76 252,87 503 2566,9 321,66 90,16
SHS 140x12,5 44,78 140 125 57,04 0,496  1425,23 203,60 259,25 500 26342 328,99 86,88
SHS150%3,0 13,67 150 3 17,41 0,590 622,73 83,03 9553 598 9646 124,60 338,75
SHS 150x4,0 18,01 150 4 22,95 0,586 807,82 107,71 124,87 593 12648 161,73 25548
SHS 150x5,0 22,26 150 5 2836 0583 982,12 130,95 152,98 589 15541 196,79 205,54
SHS 150x6,0 26,40 150 6 3363 0579 14591 152,79 179,88 584 1832,7 229,84 172,27
SHS 150%6,3 27,36 150 6,3 3485 0573 173,71 156,49 18515 580 19216 238,81 164,41
SHS 150x7,0  30,m 150 7 38,36 0,570 127559 170,08 202,41 5,77 2108,0 260,17 148,59
SHS150x8,0 33,95 150 8 43,24 0,566  1411,83 188,24 22596 5,71 23641 289,03 130,81
SHS 150x10,0 41,26 150 10 52,57 0,557 1652,53 220,34 269,17 561 2839,2 340,98 105,98
SHS 150x12,0 47,15 150 12 60,06 0,538 1779,77 23730 297,66 544 32306 380,01 89,61
SHS 150x12,5 48,70 150 12,5 6204 0536 181744 242,33 30558 541 33208 389,30 86,33
SHS 160x3,0 14,61 160 3 18,61 0,630 759,64 94,95 109,09 6,39 1743 142,48 338,40
SHS 160x4,0 19,27 160 4 24,55 0,626 987,17 123,40 142,78 6,34 15414 185,25 255,12
SHS 160x5,0 23,83 160 5 30,36 0,623 1202,36 150,29 175,16 6,29 1896,3 225,79 205,17
SHS 160x6,0 28,29 160 6 36,03 0,619 1405,48 17569 20624 6,25 2238,9 264,18 171,90
SHS 160x6,3 29,34 160 6,3 3737 0,613 14423 180,27 212,57 621 23486 274,71 164,03
SHS 160x7,0 32,31 160 7 41,16 0,610 1569,69 196,21 232,65 6,18 2578,9 299,68 148,20
SHS160x8,0 36,46 160 8 46,44 0,606 1741,23 217,65 260,14 612 2896,6 333,56 130,41
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Designation Dimensions Area Surface Section properties Other properties

A [ w, AN

G D T A | W, WpI i N .
[kg/m] [mm] [mm] [em?] [m#m] [em¢] [ecm3] [cm3] [em] [em¢] [em3] [m7]

SHS 160x10,0 44,40 160 10 56,57 0,597 2047,67 25596 310,95 6,02 3490,3 395,10 105,55
SHS 160x12,0 50,91 160 12 64,86 0,578  2224,36 278,05 346,05 586 3996,7 44313 89,15
SHS 160x12,5 52,63 160 125 6704 0576 227504 284,38 35566 5,83 41140 45458 8586
SHS175x3,0 16,02 175 3 20,41 0,690 1000,48 114,34 13113 7,00 1542,7 171,55 337,95
SHS 175x4,0 21,15 175 4 26,95 0,686 1303,72 148,93 171,90 6,95 20278 223,54 254,66
SHS 175x5,0 26,18 175 5 33,36 0,683 1590,86 181,81 211,24 6,91 2498,3 273,05 204,71
SHS175%6,0 31,1 175 6 39,63 0,679 1864,03 213,03 249,15 6,86 29542 320,18 171,42
SHS 175x7,0 35,61 175 7 4536 0,670 2090,47 238,91 281,94 6,79 3408,8 364,20 147,71
SHS175x8,0 40,23 175 8 51,24 0,666 232548 265,77 31591 6,74 38357 406,35 129,90
SHS180x3,0 16,49 180 3 21,01 0,710 1090,83 121,20 138,92 7,21 1680,7 181,84 337,82
SHS 18ox4,0 21,78 180 4 27,75 0,706  1421,74 157,97 182,21 7,6 22102 237,10 254,53
SHS 18ox5,0 26,97 180 5 34,36 0,703 1736,87 192,99 224,02 711 27242 289,81 204,57
SHS 18ox6,0 32,05 180 6 40,83 0,699 2036,52 226,28 264,35 7,06 3222,6 340,05 171,28
SHS180x6,3 33,29 180 6,3 42,41 0,693 209565 232,85 273,09 7,03 33827 354,08 163,40
SHS 18ox7,0 36,70 180 7 46,76 0,690 2286,70 254,08 299,43 6,99 37204 387,10 147,56
SHS 18ox8,0 41,48 180 8 52,84 0,686 254586 282,87 33570 6,94 4188,6 432,21 129,76
SHS 18ox10,0 50,68 180 10 64,57 0,677 3016,80 33520 403,51 6,84 50736 51531 104,87
SHS 18ox12,0 58,45 180 12 746,46 0,658  3322,19 369,73 453,63 6,68 58653 583,71 88,40
SHS 180x12,5 60,48 180 12,5 77,04 0,656 3406,43 378,49 467,08 6,65 60498 600,06 85,10
SHS 200x4,0 24,29 200 4 30,95 0,786 196813 196,81 226,44 7,97 3048,7 295,34 254,06
SHS 200x5,0 30,11 200 5 3836 0,783 2410,09 241,01 278,87 7,93 37633 361,82 20410
SHS 200x6,0 3582 200 6 45,63 0,779 2832,75 283,27 329,67 7,88 44588 425,51 170,80
SHS 200x6,3 37,25 200 6,3 47,45 0,773 2921,53 292,15 341,16 7,85 46822 443,52 162,90
SHS 200x7,0 41,10 200 7 52,36 0,770  3194,00 319,41 37460 7,81 51558 485,70 147,06
SHS 200x8,0 46,51 200 8 59,24 0,766  3566,25 356,63 420,86 7,76 58152 543,64 129,24
SHS 200x10,0 56,96 200 10 72,57 0,757 4251,06 42511 508,08 7,65 7071,7 651,48 104,33
SHS 200x12,0 65,99 200 12 84,06 0,738  4730,22 473,02 57561 7,50 82301 743,42 87,82
SHS 200x12,5 68,33 200 125 8704 0,736 485942 485,94 593,50 7,47 85017 76547 84,51
SHS 220x4,0 26,81 220 4 34,15 0,866 2639,14 239,92 27547 8,79 4076,1 359,98 253,68
SHS 220x5,0 33,25 220 5 4236 0,863 3238,02 294,37 339,73 8,74 5037,7 441,83 203,71
SHS 220x6,0 39,59 220 6 50,43 0,859 3813,36 346,67 402,318 8,70 5976,2 520,57 170,40
SHS 220x6,3 41,20 220 6,3 52,49 0,853 3939,93 35818 41680 8,66 6277,3 543,03 162,50
SHS 220x8,0 151,53 220 8 65,64 0,846 4828,01 438,91 51562 8,58 78148 667,86 128,83
SHS 220x10,0 63,24 220 10 80,57 0,837 578246 525,68 624,65 8,47 9532,8 803,62 103,90
SHS 220x12,0 73,52 220 12 93,66 0,818 6486,85 589,71 711,99 8,32 11488 922,28 87,36
SHS 220x12,5 76,18 220 12,5 97,04 0,816  6673,98 606,73 734,92 8,29 11529,6 950,82 84,05
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Designation Dimensions Surface Section properties Other properties

G D T A, [ W, W, . w, AN
[kg/m] [mm] [mm] [m¥m] [emq] [emd] [em3] [em] [em¢q] [emd] [m7]

SHS 250x4,0 30,57 250 4 3895 0,986 3907,30 312,58 358,01 10,02 6013,7 468,95 253,23
SHS 250x5,0 37,96 250 5 4836 0983 480501 384,40 442,26 9,97 7443,0 576,84 203,25
SHS 250x6,0 45,24 250 6 57,63 0,979 5672,00 453,76 524,45 9,92 88425 681,15 169,94
SHS 250x6,3 47,14 250 6,3 60,05 0,973 5872,62 469,81 544,43 9,89 9290,3 711,19 162,03
SHS 250x7,0 52,09 250 7 66,36 0,970 644258 51541 599,30 9,85 102511 781,18 146,17
SHS 250x8,0 59,07 250 8 7524 0,966 7229,20 578,34 675,77 9,80 115978 878,18 128,34
SHS 250x10,0 72,66 250 10 92,57 0,957 8706,67 696,53 822,00 9,70 14197,2 1061,80 103,39
SHS 250x12,0 84,83 250 12 108,06 0,938 985942 788,75 943,56 9,55 16691,3 1226,49 86,82
SHS 250x12,5 87,95 250 125 12,04 0,936 10161,31 812,91 97517 9,52 17282,7 1266,25 83,50
SHS 260x6,0 47,13 260 6 60,03 1,019 6404,54 492,66 568,80 10,33 9969,8 739,48 169,81
SHS 260x6,3 49,12 260 63 62,57 1,013 6634,95 510,38 590,75 10,30 104752 772,29 161,89
SHS 260x8,0 61,58 260 8 78,44 1,006  8178,02 629,08 733,95 10,21 13086,9 954,68 128,20
SHS 260x10,0 75,80 260 10 96,57 0,997 9864,65 758,82 893,78 10,11 160355 1155,85 103,25
SHS 260x12,0 88,59 260 12 112,86 0,978 11199,50 861,50 1027,95 9,96 18878,2 1337,48 86,67
SHS 260x12,5 91,88 260 12,5 117,04 0,976 11547,88 888,30 1062,76 9,93 19553,3 1381,37 83,36

8.1.3 Rectangular hollow sections, FERPINTA RHS

Surfa- Section properties, Section properties,

Designation Dimensions Area . :
y-y axis z-z axis

Other properties

(€] H B T A A | i |

z t

L y Wel, ) iy lz E k
[kg/m] [mm] [mm] [mm] [cm] [m/m] [emd  [emd] [ [em] [emq] [emd] [ [em] [emd]

RHS 25x15%2,0 1,05 25 15 2 134 0073 095 0,76 101 084 042 056 0,70 056 1,0 0,96 546,99
RHS 30x20x2,0 1,36 30 20 2 1,74 0,093 1,94 129 1,65 1,06 1,02 1,02 1,24 0,77 23 1,71 536,17
RHS 30x20x3,0 1,89 30 20 3 241 0,090 241 160 215 100 1,25 125 1,61 0,72 3,0 2,13 372,47
RHS 35x20x2,0 152 35 20 2 1,94 0,103 287 164 210 1,22 118 118 1,42 0,78 2,9 2,03 532,44
RHS 4ox20x2,0 1,68 40 20 2 214 0mM3 405 202 261 138 1,34 134 160 0,79 3,5 2,36 529,40
RHS 4ox20x2,5 2,03 40 20 25 259 o111 469 235 309 1,35 154 1,54 1,88 0,77 41 2,72 430,34
RHS 4o0x20x3,0 236 40 20 3 3,01 0,110 5221 260 350 1,32 1,68 168 212 0,75 46 3,00 364,66
RHS 40x25x3,0 260 40 25 3 331 0120 624 372 406 1,37 294 235 290 094 7,0 4,01 361,82
RHS 40x27x3,0 269 40 27 3 343 0124 665 332 428 139 355 263 324 102 81 4,42 360,83
RHS 4ox30x3,0 283 40 30 3 361 o130 727 363 461 142 460 307 377 113 97 503 35945
RHS zox20x2,0 1,68 40 20 2 2,14 OmM3 4,05 2,02 261 1,38 1,34 1,34 160 0,79 3,5 2,36 529,40
RHS 40x25x2,0 1,83 40 25 2 234 0123 477 239 299 143 228 1,82 296 099 52 3,07 526,89
RHS 40x30x2,0 1,99 40 30 2 254 0133 549 2,75 337 147 3,51 234 277 118 7 3,79 524,77
RHS 45x25x3,0 283 45 25 3 361 0130 848 3,77 492 153 330 264 323 096 83 460 35945

RHS 45x30x3,0 3,07 45 30 3 391 0740 980 436 555 158 515 343 417 195 N6 576 35745
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Section properties, Section properties,

Designation Dimensions Area :
z-z axis

Other properties

A A | W i | W | W, AN

t

G H B T L , o 5 . o, i, t
[kg/m][mm] [mm] [mm] [cm?] [emd] [em] [em] [ [emd] [em] [emd] [emd] [m]

RHS 45x35x3,0 330 45 35 3 421 0150 T3 495 618 163 749 428 519 133 152 6,93 35573
RHS 45x25%x2,0 1,99 45 25 2 254 0133 642 285 360 1,59 254 204 239 1,00 61 3,50 524,77
RHS 45x35%4,0 420 45 35 4 535 0146 1324 588 758 157 886 506 635 1,29 18,7 8,29 273,50
RHS 45x35%6,0 568 45 35 6 723 0139 1549 688 948 146 1028 587 790 119 233 987 192,73
RHS 45x35%2,0 231 45 35 2 294 0153 827 368 446 168 560 320 3,75 138 109 513 521,39
RHS 45x35%2,5 282 45 35 25 359 0151 980 435 536 165 661 378 45 136 1371 6,09 421,88
RHS 45x35x3,0 330 45 35 3 421 0150 T3 495 618 163 749 428 519 133 152 6,93 35573
RHS 45x35x3,5 3,76 45 35 35 479 0148 1227 545 692 160 824 471 580 131 170 7,66 308,65
RHS 45x35%4,0 420 45 35 4 535 0146 13,24 588 758 157 886 506 635 1,29 18,7 8,29 273,50
RHS 45x35%45 461 45 35 45 587 0745 1403 624 837 55 937 535 683 1,26 201 882 24631
RHS 45x35x5,0 499 45 35 5 636 0143 1467 652 867 152 977 558 725 124 214 9,26 22471
RHS 50x14%2,0 180 50 14 2 230 0,21 585 234 321 160 0,72 102 123 056 23 1,92 527,35
RHS sox20x2,0 199 50 20 2 254 0133 723 289 378 169 167 167 196 081 47 3,00 524,77
RHS 50x25%2,0 215 50 25 2 274 0143 838 335 426 1,75 281 225 262 101 77 3,92 522,96
RHSs0x30x2,0 231 50 30 2 294 0153 954 3,81 474 180 429 286 333 1,21 98 484 521,39
RHS sox20x3,0 2,83 50 20 3 361 0130 951 381 516 1,62 212 212 263 0,77 62 3,88 35945
RHS50x25x3,0 307 50 25 3 391 0140 W17 447 586 169 367 293 356 097 96 518 35745
RHS sox30x2,0 2,31 50 30 2 294 0153 954 381 474 180 429 286 333 1,21 98 484 521,39
RHS 50x30x2,5 282 50 30 25 359 07151 1,30 452 570 1,77 505 337 398 119 1,7 572 421,88
RHS sox30x3,0 330 50 30 3 421 o150 12,83 513 657 1,75 570 380 458 116 13,5 6,49 35573
RHS sox4ox2,0 262 50 40 2 334 0373 1,84 474 570 1,88 839 419 489 159 159 6,67 518,83
RHS sox3ox4,0 420 50 30 4 535 0146 1525 670 805 169 669 446 558 112 165 7,71 273,50
RHS50x35x3,0 354 50 35 3 451 0160 1449 580 727 179 826 472 567 135 178 7,80 35424
RHS sox40x3,0 3,77 50 40 3 48 o370 1635 646 798 1,83 m,38 569 683 1,54 223 972 352,93
RHS sox40x4,0 483 50 40 4 615 0166 19,49 780 989 1,78 13,68 684 845 1,49 278 11,06 270,44
RHS 50x25x2,0 215 50 25 2 2,74 0143 838 335 426 1,75 2,81 2,25 2,62 1,01 7.1 3,92 522,96
RHS sox30x2,0 231 50 30 2 294 0153 954 381 474 180 429 286 333 121 98 484 521,39
RHS 50x30x2,5 282 50 30 25 359 07151 1,30 452 570 1,77 505 337 398 119 1,7 572 421,88
RHS sox30x3,0 330 50 30 3 421 o150 1283 513 657 1,75 570 380 458 116 135 6,49 35573
RHS 50x30x3,5 376 50 30 35 479 0148 145 566 735 1,72 624 416 51 134 151 7,15 308,65
RHS sox30x4,0 4,20 50 30 4 535 0146 1525 670 805 169 669 446 558 112 165 7,71 273,50
RHS s0x30%4,5 4,61 50 30 45 587 0745 1606 646 867 1,66 705 470 599 110 17,7 838 246,31
RHS s0x30x5,0 499 50 30 5 636 0143 1687 6,75 920 163 733 488 634 1,07 188 855 224,71
RHS sox3ox6,0 568 50 30 6 723 0139 1777 7M1 1004 157 765 510 689 103 202 905 192,73
RHS s0x25x2,5 262 50 25 25 334 014 989 395 51 1,72 328 262 3712 099 84 460 423,52

RHS s0x25x3,0 307 50 25 3 391 0140 M7 447 586 169 367 293 356 097 96 518 35745
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Designation Dimensions Area Sucrefa-
G H B T A A

[kg/m][mm] [mm] [mm] [cm?] [m*m]

RHS50x25x3,5 3,49 50 25 35 444 0138
RHS sox25x4,0 3,88 50 25 4 4,95 0,136
RHS 50x25%4,5 4,25 50 25 45 542 0,135
RHS so0x25x50 460 50 25 5 586 0,133
RHS 50x25%6,0 521 50 25 6 6,63 0,129
RHS 55x25x2,0 231 55 25 2 294 0,153
RHS 55x35x2,0 262 55 35 2 334 0,173
RHS 60x20x3,0 330 60 20 3 421 0,150
RHS 60x25x3,0 354 60 25 3 451 0,160
RHS 6ox30x3,0 3,77 60 30 3 481 0,70
RHS 60ox30x4,0 4,83 60 30 4 6,35 0,166
RHS 6ox40x2,0 2,93 60 40 2 3,74 0,193
RHS 60ox40x2,5 3,60 60 40 25 459 0,191
RHS 60x40x3,0 4,25 60 40 3 541 0,190
RHS 6ox40%x4,0 545 60 40 4 6,95 0,186
RHS 6ox30x2,0 262 60 30 2 3,34 0173
RHS 6ox40x5,0 656 60 40 5 836 0,183
RHS 6ox40x6,0 7,56 60 40 6 963 0,179
RHS 6ox50x3,0 4,72 60 50 3 6,01 0,210
RHS 6oxs0x4,0 6,08 60 50 4 7,75 0,206
RHS 6ox40x2,0 2,93 60 40 2 3,74 0,193
RHS 60x40x3,0 4,25 60 40 3 541 0,190
RHS 60x40x3,5 486 60 40 35 6,19 0,188
RHS 6ox40x4,0 545 60 40 4 6,95 0,186
RHS 60x40x4,5 6,02 60 40 45 7,67 0185
RHS 6ox40x5,0 656 60 40 5 8,36 0,183
RHS 6ox40x6,0 756 60 40 6 9,63 0,179
RHS 6ox40x70 813 60 40 7 10,36 0,170
RHS 6ox40x80 8,83 60 40 8 11,24 0,166
RHS 6ox20x2,0 231 60 20 2 294 0,153
RHS 6ox20x2,5 282 60 20 25 3,59 0,51
RHS 60x20x3,0 3,30 60 20 3 4,21 0,150
RHS 60x20x3,5 3,76 60 20 35 4,79 0,148
RHS 60x20x4,0 420 60 20 4 535 0,146
RHS 60x20x4,5 4,61 60 20 45 587 045
RHS 60x20x5,0 4,99 60 20 5 636 0,43

8. FERPINTA PROFILE TABLES

Section properties,

IY . Wpl,

[emd] [em]

12,25 490 6,54 1,66
1373 525 713 1,63
13,82 553 764 1,60
14,33 573 808 156
14,84 594 872 150
1069 389 497 191
13,50 491 6,03 201
1562 521 711 1,93
18,06 6,02 7,97 200
2050 6,83 882 206
24,70 8,23 10,92 2,00
1841 64 7,47 2,22
22,07 736 9,06 219
2538 8,46 1053 217
30,99 10,33 13,16 21
15,05 502 631 22
3533 1,78 1538 2,06
38,50 12,83 17,20 2,00
30,26 10,09 12,24 2,24
37,27 12,42 1540 2,19
1841 64 747 2,22
2538 8,46 1053 217
28,35 9,45 11,90 2,14
30,99 10,33 13,16 2,11
33,31 11,10 1432 2,08
3533 11,78 1538 2,06
38,50 12,83 17,20 2,00
36,81 1227 1734 1,89
36,77 12,26 18,01 1,81
68 389 515 1,99
1380 460 618 1,96
1562 521 71 1,93
1776 572 795 189
18,42 6,4 8,68 1,86
1942 647 933 182
20,6 6,72 9,88 1,78

Section properties,
z-z axis

|Z
[em4]

3,98
4,23

L)

74
13,44
16,28
5,08
18,43
19,95
22,79
27,98
9,83
13,44
14,95
16,28
1744
18,43
19,95
19,28
19,30
1,99
2,31
2,56
2,76
2,90
3,01

3,07

3,72
2,46
3,82
2,56

3,52

4,92
6,72
748
8,14
8,72
9,21
9,97
9,64
9,65
1,99
2,31
2,56
2,76
2,90
3,01

3,07

515
2,85

WAl

7:94
9,89
3,89
1,52
12,84
10,80
13,57
5,65
7:94
8,96
989
10,75
1,52
12,84
13,00
13,48
2,32
2,75

374

0,95
0,92
0,90
0,88
0,84
1,02
1,42
0,78

0,99

1,95
1,90
1,62
1,58
1,55
1,53
1,51

1,48
4t
1,36
1,31

0,82
0,80
0,78
0,76
0,74
0,72

0,69

Other properties

t

[emd]

10,7
1,6
12,3
12,9

13,5

14,6

7.9

12,3

20,7
29,3
331
36,7
39,9
42,8
47,8
49,0
49,9
59

7,0

W

[cm?]

5,66
6,05
6,36
6,59
6,82
434
6,38
475
6:35

7:95

9,72
1,17
13,65
5,88
15,60
17,07
WAl
17,81
8,12
1,17
12,48
13,65
14,69
15,60
17,07
17,27
17:47
3,65
4,26
475
515
5,46
5,68

582

AN
[m7]

310,45
27540
248,31
226,82
195,08
521,39
518,83
355,73
354124
352,93
270,44
516,81
417,11
350,76
268,09
518,83
218,80
186,23
349,02
266,22
516,81
350,76
303,46
268,09
240,66
218,80
186,23
164,09
147,36
521,39
421,88
355,73
308,65
273,50
246,31

224,71
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation

RHS 60x40x2,0
RHS 60ox40x2,5

RHS 60x15%x2,0

RHS 60x15%2,5

RHS 60x15x3,0

RHS 60x15%3,5

RHS 60x15x4,0
RHS 70x30x3,0
RHS 70x30x4,0
RHS 70x40x3,0
RHS 70x40x4,0
RHS 70x40x5,0
RHS 70x20x2,0
RHS 70x30x2,0
RHS 70x40x6,0
RHS 70x50x2,0
RHS 70x50%2,5

RHS 70x50x3,0
RHS 70x50x4,0
RHS 70x50x5,0
RHS 70x50x%6,0
RHS 70x40x2,0
RHS 70x30x2,0
RHS 70x30x%2,5

RHS 70x50x2,0
RHS 70x50%2,5

RHS 70x50x3,0
RHS 70x50x3,5

RHS 70x50x4,0
RHS 70x50x4,5

RHS 70x50x5,0
RHS 70x50x%6,0
RHS 70x50x7,0
RHS 70x50x8,0
RHS 70x30x3,0

RHS 70x30x3,5

G H B T
[kg/m] [mm] [mm] [mm] [cm?]

2,93
3,60
2,15
2,62
3,07
349
3,88
4,25
545
472

6,08

519

8,13
945
3,25
2,93
3,60
3,56
439
519
5,96
6,71
743
8,13
9,45
10,33
1,34
4,25

4,86

Dimensions Area

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

30

30

40

40

40

20

30

40

50

50

50

50

50

50

40

30

30

50

50

50

50

50

50

50

50

50

50

30

30

A

2 374
25 459
2 274
25 334
3 39
35 b4
4 4,95
3 541
4 695
3 601
4 775
5 936
2 334
2 374
6 10,83
2 454
2,5 559
3 661
4 855
5 10,36
6 12,03
2 4,04
2 374
25 459
2 454
25 559
3 661
35 7.59
4 855
45 947
5 10,36
6 12,03
7 1316
8 444
3 541
35 619

0,193
0,191

0,143
0,141

0,140
0,138
0,136
0,190
0,186
0,210
0,206
0,203
0,173
0,193
0,199
0,233
0,231

0,230
0,226
0,223
0,219
0,213
0,193
0,191

0,233
0,231

0,230
0,228
0,226
0,225
0,223
0,219
0,210
0,206
0,190

0,188

Section properties,
y-y axis

[emd]
18,41
22,07
10,00
m,73
13,18
14,36
15,28
30,57
3723
37:31
45,95
52,88
17,60
22,22
58,20
31,48
38,01
44,05
54,67
63,46
70,52
26,85
22,22
26,62
31,48
38,01
44,05
49,60
54,67
59,29
63,46
70,52
70,80
73,18
30,57

34M

Wel )
[em?]

439
479
5,09
8,74
10,64
10,66
13,13
15,1
5,03
635
16,63
8,99
10,86
12,59
15,62
18,13
20,15
767
6,35
7,61
8,99
10,86
12,59
1417
15,62
16,94
18,13
20,15
20,23
20,91
8,74

974

W,
[em]

747
9,06
457
546
6,26
6,96
7,56
11,38
14,20
13,39
16,84
19,81
6,72
8,08
22,31
10,80
13,16
15,40
19,48
23,06
26,15
9kl
8,08
9,79
10,80
13,16
15,40
17,50
19,48
21,33
23,06
26,15
27,28
28,99
1,38

12,84

2,22
2,19
1,91
1,87
1,84
1,80
1,76
2,38
2,31
2,49
2,44
2,38
2,30
2,44
2,32
2,63
2,61
2,58
2,53
2,48

2,42

2,50
2,48
2,42
2,32
2,25
2,38

2,35

Section properties,
z-z axis

[emé]
9,83

74

1,01

1,32
1,36
7,90
9,42

15,50

18,88
21,51
2,32
5,86

23,45

18,76

22,59

26,10

32,22

37,20
JARTA
1,28
5,86
6,95

18,76

22,59

26,10
29,31

32,22

34,85

37,20
41714
41,52

42,87
7:90

8,72

5,26

3,91
1,73
7,50
9,04
10,44
12,89
14,88
16,46
5,64
3,91
4,63
7,50
9,04
10,44
1,72
12,89
13,94
14,88
16,46
16,61
17,15
5,26

5,81

W,
[em?]

2,31
2,46
6,20
7,66
9,05
1,33
13,27
2,68
445

14,88
8,58

10,45
12,21
15,41

18,20

20,60
6,41
445
536
8,58
10,45
12,21

13,86
15,41

16,86

18,20

20,60
21,54

22,86
6,20

6,97

e
1,62
1,60
0,61
0,59
0,57
0,54
0,52
1,21

1,16

1,47
2,03
2,01

1,99

2,03
2,01
1,99
1,96

1,94

Other properties

[omd]

20,7
25,1
33

3.8

4,2

45

21,5
26,5
36,5
458

53,8

37:5
45,8
53,6
68,1
80,8
91,7
25,7
154
18,6
37,5
45,8
53,6
61,1
68,1
s
80,8
97
98,3
103,8
21,5

24,2

[eme]
8,12
9,72
2,55
2,91
3,18
337
3149
941
11,33
13,23
16,25
18,67
4,31
6,93
20,55
12,20
14,72
17,06
21,19
24,64
27:47
9,56
6,93
8,24
12,20
14,72
17,06
19,21
21,19
23,00
24,64
27:47
28,89
30,18
941

10,44

AN
[m-]

516,81
17,1
522,96
423,52
357/45
310,45
275,40
350,76
268,09
349,02
266,22
216,79
518,83
516,81
184,07
513,85
414,05
347,60
264,70
215,17
182,33
515,19
516,81
17,1
513,85
414,05
347,60
300,19
264,70
237,15
215,17
182,33
159,57
142,40
350,76

303,46
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Designation Dimensions Area Sl::refa-
G H B T A A

[kg/m] [mm] [mm] [mm] [cm?] [m?/m]

RHS 70x30%x4,0 545 70 30 4 6,95 0,186
RHS 70x30x4,5 6,02 70 30 45 7,67 0185
RHS 70x30x5,0 656 70 30 5 8,36 0,183
RHS 70x30x6,0 756 70 30 6 9,63 0,179
RHS 70x30x7,0 813 70 30 7 10,36 0,170
RHS 8ox40x4,5 7,43 80 40 45 947 0,225
RHS 8ox40x50 813 80 40 5 10,36 0,223
RHS 8ox40x6,0 9,45 80 40 6 12,03 0,219
RHS 8ox40x7,0 10,33 80 40 7 13,6 0,210
RHS 8ox40x8,0 11,34 80 40 8 14,44 0,206
RHS 8ox6ox2,0 4179 80 60 2 534 0,273
RHS 8ox60x2,5 517 80 60 25 6,59 0,271
RHS 8ox60x3,0 6,13 80 60 3 7,81 0,270
RHS 8ox60x3,5 706 80 60 35 8,99 0,268
RHS 8ox6ox4,0 7,97 80 60 4 10,15 0,266
RHS 8ox60x4,5 885 8o 60 45 1,27 0,265
RHS 8ox6ox5,0 9,70 80 60 5 12,36 0,263
RHS 8ox60x6,0 11,33 80 60 6 14,43 0,259
RHS 8ox6ox7,0 1253 80 60 7 1596 0,250
RHS 8ox60x8,0 13,85 80 60 8 17,64 0,246
RHS 80x20x3,0 4,25 80 20 3 541 0,190
RHS 80x25%x3,0 4,48 80 25 3 571 0,200
RHS 80x30x3,0 472 80 30 3 6,01 0,210
RHS 8ox30x4,0 6,08 80 30 4 7,75 0,206
RHS 8ox40x2,0 3,56 80 40 2 4,54 0,233
RHS 8ox40x2,5 439 80 40 25 559 0,231
RHS 8ox40x3,0 519 80 40 3 6,61 0,230
RHS 8ox40x4,0 6,71 80 40 4 855 0,226
RHS 8ox40x50 813 80 40 5 10,36 0,223
RHS 80x45x3,0 542 80 45 3 6,91 0,240
RHS 8ox45%x4,0 7,02 80 45 4 8,95 0,236
RHS 8oxs0x3,0 566 80 50 3 721 0,250
RHS 8ox50x4,0 7,34 80 50 4 935 0,246
RHS 8ox50x5,0 8,91 80 50 5 11,36 0,243
RHS 8ox50x6,0 1039 80 50 6 13,23 0,239
RHS 8ox60x2,0 419 80 60 2 534 0,273

8. FERPINTA PROFILE TABLES

Section properties,
y-y axis

IY Wel, WPI‘
[emd]  [emd] [emd]

3723 10,64 1420 2,31

39,95 42 1543 2,28

42,30 12,08 16,56 2,25

4588 1311 18,47 2,8

42,90 1226 18,46 2,04

70,22 17,56 22,89 2,72

751 18,78 24,74 2,69

83,32 20,83 28,03 2,63

82,78 20,70 29,10 2,51

8509 21,27 30,85 2,43

49,53 12,38 14,73 3,05

60,13 1503 18,02 3,02

70,05 17,51 21,16 3,00

79,30 19,83 24,15 2,97

87,92 21,98 26,99 2,94

9590 23,98 29,69 2,92

103,28 2582 32,24 2,89

16,25 29,06 36,91 2,84

120,20 30,05 39,32 2,74

126,73 31,68 42,37 2,68

34,45 861 1,92 2,52

38,90 9,73 13,07 2,61

43,35 10,84 14,23 2,69

53,23 1331 17,87 262

3736 934 m61 2,87

451 1,28 14,5 2,84

52,25 13,06 16,54 2,81

64,79 16,20 2091 2,75

751 18,78 24,74 2,69

56,70 14,17 17,69 2,86

70,57 17,64 22,43 2,81

6115 1529 18,85 2,91

76,36 19,09 23,95 2,86

89,19 2230 28,49 2,80

99,78 24,95 3247 2,75

49,53 12,38 14,73 3,05

Section properties,
z-z axis

|Z
[em4]

10,49
1,18
10,66
23,14
24,59
26,96
27,02
27,66
31,87
38,61
44,89
50,72
56,12
61,09
65,66
73,63
76,36
80,38
3kt
5,86
8,99
10,78
12,72
15,26
17,56
21,49
24,59
23,06
28,42
29,42
36,46
42,29
46,99

31,87

6,67
6,99
7145
7.1
1,57
12,30
13,48
13,51
13,83
10,62
12,87
14,96
16,91
18,71
20,36
21,89
24,54
25,45
26,79
LA
4,69
6,00
719
6,36
7,63
8,78
10,74
12,30
10,25
12,63
m,77
14,59
16,92
18,79

10,62

9,77
9,79
13,94
15,02
16,92
17,62
18,60
12,11
14,81
17:37
19,81
22,12
24,31
26,38
30,16
32,18
34,65
416
554
7,01
8,70
77
8,72
10,16
12,77
15,02
1,85
14,96
13,62
17:25
20,45
23,24

12,1

1,16
114
112
1,08
1,01
1,56
1,54
1,50
143
1,38
2,44
2,42
2,40
2,37

2,35

2,31
2,26
2,19

2,13

1,22
118
1,67
1,65
1,63
1,59
1,54
1,83
1,78
2,02
1,98
1,93
1,88

2,44

Other properties

[emd]

26,5
28,6
30,4
333
32,7
60,3
65,0
737
769
80,1
61,2
751
88,3
101,0
13,1
124,6
135,5
155,6
170,8
184,0
1,3
17,9
25,6
317
30,9
37,6
43,9
552
65,0
54,1
68,6
65,0
82,7
98,4
12,1

61,2

W

[cm?]

11,33
12,1
12,76
13,72
13,46
20,37
21,74
24,04
24,95
25,76
17,08
20,73
24,14
27,34
30,32
33,10
35,67
40,25
43,28
46,04
6,50
8,68
10,87
13,15
11,00
13,24
15,28
18,84
21,74
17,50
21,71
19,71
24,57
28,69
32,12

17,08

AN
[m7]

268,09
240,66
218,80
186,23
164,09
237,15
215,17

182,33
159,57
142,40
51,77

41,92

345,40
297,94
262,38
234,77
212,71

179,73
156,64
139,25
350,76
349,84
349,02
266,22
513,85
414,05
347,60
264,70
215,17

346,98
264,04
346,41
263,44
213,83
180,91

51,77
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation Dimensions Area SUFE Section proPertles, SEction proPertles, Other properties
ce y-y axis z-z axis

A A | W W i | W | W, AN

t t

G H B T L y el ) Pl z E pl; iz
[kg/m] [mm] [mm] [mm] [em?] [m#m] [emd  [emf] [emd] [em] [emd [em¥ [em] [emd [emd] [m]

RHS 8ox60x2,5 5177 80 60 25 659 0271 60,13 1503 18,02 3,02 38,61 1287 1481 242 751 20,73 411,92
RHS 8ox6ox3,0 613 80 60 3 781 0,270 70,05 1751 21,16 3,00 44,89 14,96 17,37 2,40 88,3 24,4 34540
RHS 8ox6ox4,0 797 80 60 4 10,15 0,266 87,92 21,98 2699 294 5612 18,71 2212 235 13,1 30,32 262,38
RHS 8ox6ox5,0 9,70 80 60 5 12,36 0,263 103,28 2582 32,24 289 6566 21,89 26,38 2,31 1355 3567 212,71
RHS 8ox6ox6,0 11,33 80 60 6 1443 0,259 M6,25 29,06 36,91 2,84 73,63 24,54 30,16 2,26 1556 40,25 179,73
RHS 8ox20x3,5 4,86 80 20 35 619 0188 3831 958 1344 249 3,73 3,73 462 0,78 12,4 7,08 303,46
RHS 8ox20x4,0 545 80 20 4 6,95 0,186 41,67 1042 1483 245 395 395 503 0,75 13,3 7,54 268,09
RHS 8ox20x4,5 6,02 80 20 45 7,67 0185 44,54 11,3 16,0 2,41 412 412 537 0,73 140 7,89 240,66
RHS 8ox20x5,0 656 80 20 5 836 0,183 46,94 M74 1724 237 424 424 567 071 146 8315 218,80
RHS 8ox40x2,0 356 80 40 2 454 0,233 3736 934 m61 287 12,72 636 717 1,67 309 1,00 513,85
RHS 8ox40x2,5 439 80 40 25 559 0,231 451 1,28 14,15 284 1526 7,63 8,72 1,65 37,6 13,24 414,05
RHS 8ox40x3,0 519 80 40 3 661 0,230 5225 13,06 1654 281 1756 8,78 10,16 1,63 43,9 1528 347,60
RHS 8ox40x35 596 80 40 35 759 0,228 5881 1470 18,79 2,78 1963 981 ™52 161 498 1715 300,19
RHS 8ox40x4,0 6,71 80 40 4 855 0,226 64,79 1620 20,91 2,75 21,49 10,74 12,77 159 552 18,84 264,70
RHS 8ox20x2,0 293 80 20 2 3,74 0,193 2519 630 849 260 264 264 304 084 84 4,96 516,81
RHS 8ox20x2,5 360 80 20 25 459 0191 3008 752 1027 256 308 308 363 082 99 580 47m
RHS 8ox20x3,0 425 80 20 3 541 0190 3445 861 1,92 252 344 344 416 080 1,3 650 350,76
RHS 8ox40x2,0 356 80 40 2 454 0,233 3736 934 M6 287 1272 636 717 167 309 71,00 513,85
RHS 8ox60x2,0 419 80 60 2 534 0,273 4953 12,38 14,73 3,05 31,87 1062 1211 244 612 17,08 51,77
RHS goxsox2,0 419 90 50 2 534 0,273 5788 1286 1574 329 2337 935 1050 2,09 53,4 1588 51,77
RHS gox50x2,5 517 90 50 25 659 0,271 70,26 1561 19,25 3,27 28,24 71,29 12,82 207 653 19,24 411,92
RHS goxs0x3,0 6,13 90 50 3 781 o270 81,85 1819 22,60 3,24 32,74 1310 1503 205 76,7 2236 34540
RHS goxs0x3,5 7,06 9o 50 35 899 0,268 9266 2059 2579 321 3689 4,76 1772 2,03 875 2527 297,94
RHS goxs0x4,0 7,97 90 50 4 10,15 0,266 102,71 22,82 28,82 318 40,71 16,28 19,09 2,00 97,7 27,96 262,38
RHS goxsox4,5 8,85 90 50 4,5 11,27 0,265 112,02 2489 31,70 3,5 4420 17,68 20,95 1,98 107,4 30,45 234,77
RHS goxs0ox5,0 9,70 90 50 5 12,36 0,263 120,60 2680 3441 372 4737 18,95 22,70 1,96 165 32,75 212,71
RHS goxs0x6,0 11,33 90 50 6 1443 0,259 13566 30,15 39,38 3,07 5283 2113 2588 1,91 1329 36,77 179,73
RHS goxsox7,0 12,53 90 50 7 1596 0,250 139,45 30,99 41,84 2,96 5458 21,83 27,56 1,85 44,7 39,27 156,64
RHS goxs0x8,0 13,85 90 50 8 17,64 0,246 146,66 32,59 4503 2,88 5775 22,86 29,58 1,80 1546 41,52 139,25
RHS gox30x3,0 519 9o 30 3 661 0,230 5913 13,14 1738 299 1009 6,73 782 124 298 1234 347,60
RHS gox30x4,0 6,71 90 30 4 855 0,226 73,10 16,25 21,94 2,92 12,04 8,70 9,74 119 36,9 14,96 264,70
RHS gox40x3,0 566 90 40 3 721 0,250 70,49 1567 19,99 3,13 19,61 981 M,27 165 5,4 1734 346,41
RHS 9ox40x4,0 7,34 90 40 4 935 0,246 87,91 19,53 2538 3,07 2409 12,04 1421 161 648 21,44 263,44
RHS gox4ox5,0 8,91 90 40 5 1,36 0,243 102,52 22,78 30,16 3,00 2768 13,84 16,77 156 76,4 24,82 213,83
RHS goxsox2,0 419 90 50 2 534 0273 5788 1286 1574 329 2337 935 1050 209 534 1588 51,77

RHS goxs0x2,5 5177 90 50 25 659 0271 70,26 1561 19,25 3,27 28,24 1,29 12,82 2,07 653 1924 411,92



FERPINTA

94 Design manual of welded and cold-formed hollow sections

8. FERPINTA PROFILE TABLES

Section properties, Section properties,

Designation Dimensions Area : :
y-y axis z-z axis

Other properties

G H B T LW, Wi i W, AN

pl 3 t

A el ) ) z » |
[kg/m] [mm] [mm] [mm] [cm?] [emd]  [emf] [emd] [em] [emd [ 1 [emd [emd] [m]

RHS goxsox3,0 613 90 50 3 781 o270 81,85 18319 22,60 3,24 32,74 13,0 1503 2,05 76,7 22,36 34540
RHS goxs0x4,0 7,97 90 50 4 10,5 0,266 102,71 22,82 28,82 3,38 40,71 16,28 19,09 200 97,7 27,96 262,38
RHS goxs50x50 9,70 90 50 5 12,36 0,263 120,60 26,80 34,41 3,72 47,37 18,95 22,70 1,96 16,5 32,75 212,71
RHS goxsox6,0 11,33 90 50 6 1443 0,259 13566 30,5 39,38 3,07 5283 2113 2588 1,91 132,9 36,77 179,73
RHS gox6ox6,0 1227 90 60 6 1563 0,279 156,87 34,86 44,42 317 82,42 27,47 33,40 2,30 1856 46,08 178,72
RHS gox4ox2,0 388 90 40 2 4,94 0253 50,3 11,14 13,98 3,9 1417 7,08 793 1,69 361 12,45 512,73
RHS goxs0x2,0 419 90 50 2 534 0273 5788 1286 1574 329 2337 935 1050 2,09 534 1588 51,77
RHS 100x20x2,0 3,56 100 20 2 454 0,233 4617 923 1262 379 329 329 3,76 085 109 6,26 513,85
RHS100x20x2,5 4,39 100 20 25 559 0,231 5555 1,71 1536 375 3,85 385 450 0,83 13,0 7,34 414,05
RHS 100x20x3,0 519 100 20 3 661 0230 6410 1282 1793 311 431 431 518 0,81 14,7 8,25 347,60
RHS100x20x3,5 596 100 20 3,5 759 0,228 71,85 1437 2033 3,08 469 469 578 0,79 162 9,01 300,19
RHS 100x20x4,0 6,71 100 20 4 855 0,226 7881 1576 2258 3,04 500 500 631 0,76 174 9,63 264,70
RHS 100x20%x4,5 7,43 100 20 45 947 0,225 8500 17,00 2466 300 523 523 6,77 0,74 18,4 1011 237,15
RHS 100x20x5,0 8,13 100 20 5 10,36 0,223 90,44 18,09 2659 296 540 540 717 0,72 19,2 10,48 21517
RHS 100x20x6,0 9,45 100 20 6 12,03 0,219 99,2 19,82 29,98 287 559 559 7,77 068 200 1087 182,33
RHS 100x40%x2,0 4,79 100 40 2 534 0,273 6538 1308 1654 350 1561 78 869 1,71 4,5 13,89 51,77
RHS100x40%x2,5 517 100 40 25 6,59 0,271 7932 1586 20,23 347 18,78 939 1059 1,69 505 16,76 41,92
RHS 100x40x3,0 613 100 40 3 7,81 0,270 92,34 18,47 23,75 344 21,67 10,84 12,38 1,67 59,0 19,39 34540
RHS100%40%x3,5 7,06 100 40 3,5 8,99 0,268 104,46 20,89 27,09 3,41 2431 12,5 1407 164 670 21,82 297,94
RHS 100x40x4,0 7,97 100 40 4 10,15 0,266 11570 23,14 30,26 3,38 26,69 13,35 1565 1,62 745 24,04 262,38
RHS 100x40x4,5 8,85 100 40 4,5 11,27 0,265 126,07 2521 3326 334 2884 1442 1714 160 81,5 2606 234,77
RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 13560 27,72 36,09 3,31 30,76 1538 1852 1,58 87,9 27,90 212,71
RHS 100x40x6,0 11,33 100 40 6 1443 0,259 152,21 30,44 41,26 3,25 33,96 16,98 21,00 1,53 99,3 31,02 179,73
RHS 100x40x7,0 12,53 100 40 7 1596 0,250 155,07 31,01 43,66 3,72 34,76 17,38 22,24 1,48 106,0 32,65 156,64
RHS 100x40x8,0 13,85 100 40 8 17,64 0,246 162,30 32,46 46,89 3,03 36,03 18,01 23,72 1,43 11,5 34,08 139,25
RHS 100x50x2,0 4,50 100 50 2 574 0,293 7498 1500 1850 3,62 2567 10,27 146 272 61,6 17,73 510,95
RHS100x50%2,5 556 100 50 2,5 7,09 0,291 91,20 18,24 2267 359 31,06 12,42 1401 2,09 754 21,49 411,08
RHS 100x50x3,0 6,60 100 50 3 8,41 0,290 106,46 21,29 2666 356 36,06 1442 16,44 2,07 88,6 2501 344,54
RHS 100x50%3,5 7,61 100 50 3,5 9,69 0,288 120,76 24,95 30,47 3,53 40,68 16,27 18,74 2,05 1011 28,30 297,06
RHS 100x50%x4,0 859 100 50 4 10,95 0,286 134,14 26,83 34,0 3,50 44,95 17,98 20,93 2,03 13,0 31,35 261,48
RHS 100x50%4,5 9,55 100 50 4,5 12,17 0,285 146,61 29,32 37,56 3,47 4887 19,55 23,00 2,00 1243 34,18 233,84
RHS 100x50x5,0 10,48 100 50 5 13,36 0,283 15819 31,64 40,84 3,44 52,45 2098 24,95 1,98 1349 36,80 211,76
RHS 100x50%6,0 12,27 100 50 6 1563 0,279 178,75 35,75 46,90 3,38 58,67 23,47 28,52 1,94 1542 41,43 178,72
RHS 100x50x7,0 13,63 100 50 7 17,36 0,270 18540 37,08 5017 3,27 6111 24,44 30,57 1,88 168,5 44,47 155,53
RHS 100x50x8,0 1571 100 50 8 19,24 0,266 196,24 39,25 54,25 3,19 6429 2572 32,94 1,83 180,8 47,20 138,06

RHS 100x60x2,0 4,82 100 60 2 614 0,313 8459 16,92 2046 3,71 3860 12,87 14,43 251 841 21,56 510,24
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Surfa- Section properties, Section properties,

Designation Dimensions : :
ce y-y axis z-z axis

Other properties

W, W ' [ W [ W, AN

t t

G H B T AL IY o i 3 . " [
[kg/m] [mm] [mm] [mm] m¥m] [emd  [em¥] [emf] [em] [emd] [ [em¥ [em] [emd [emd] [m]

RHS100x60x25 596 100 60 25 7,59 0,311 103,09 20,62 251 3,69 4688 1563 1768 2,49 103,3 26,23 410,35
RHS 100x60x3,0 7,07 100 60 3 9,01 0,310 120,57 2411 29,57 3,66 54,65 1822 20,79 2,46 121,7 30,64 343,80
RHS 100x60x3,5 8,16 100 60 3,5 10,39 0,308 137,07 27,41 33,84 3,63 61,91 2064 23,77 244 1393 34,79 296,29
RHS 100x60x4,0 9,22 100 60 4 1,75 0,306 152,58 30,52 37,94 3,60 6868 2289 2660 242 1563 38,68 260,70
RHS 100x60x4,5 10,26 100 60 4,5 13,07 0,305 167,14 33,43 41,85 3,58 74,98 24,99 29,31 2,40 1724 42,34 233,04
RHS 100x60x5,0 11,27 100 60 5 1436 0,303 180,77 36,5 4559 3,55 80,83 26,94 31,88 237 1879 4575 210,94
RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 20530 41,06 52,54 3,49 9120 3040 36,64 2,33 2164 51,92 177,86
RHS 100x60x7,0 14,72 100 60 7 18,76 0,290 215,73 43,5 56,68 3,39 96,14 32,05 39,60 226 239,9 56,40 154,58
RHS 100x60x8,0 16,36 100 60 8 20,84 0,286 230,18 46,04 61,61 3,32 10218 34,06 42,97 2,21 260,3 60,49 137,06
RHS 100x70x2,0 513 100 70 2 6,54 0333 9419 18,84 2242 3,80 54,60 1560 1760 289 1085 2540 509,61
RHS 100x70x25 6,35 100 70 25 8,09 0,331 711497 22,99 2755 3,77 6650 19,00 2160 2,87 133,5 30,98 409,71
RHS 100x40x2,5 517 100 40 25 659 0,271 7932 1586 20,23 3,47 18,78 939 1059 1,69 505 16,76 411,92
RHS 100x40x3,0 613 100 40 3 7,81 0,270 92,34 18,47 23,75 344 2167 1084 12,38 167 59,0 19,39 34540
RHS 100x40x4,0 7,97 100 40 4 1015 0,266 15,70 23,14 30,26 3,38 26,69 13,35 1565 1,62 745 24,04 262,38
RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 13560 27,12 36,09 3,31 30,76 1538 1852 158 879 27,90 212,71
RHS 100x40x6,0 11,33 100 40 6 1443 0,259 152,21 30,44 41,26 3,25 33,96 16,98 21,00 1,53 99,3 31,02 179,73
RHS100x50%2,5 556 100 50 25 7,09 0,291 91,20 18,24 22,67 3,59 31,06 12,42 1401 2,09 754 21,49 411,08
RHS 100x50x3,0 6,60 100 50 3 8,41 0,290 106,46 21,29 26,66 3,56 36,06 14,42 16,44 2,07 88,6 2501 344,54
RHS 100x50%4,0 8,59 100 50 4 10,95 0,286 134,14 26,83 34,00 3,50 44,95 17,98 20,93 2,03 13,0 31,35 261,48
RHS 100x50x5,0 10,48 100 50 5 13,36 0,283 158,19 31,64 40,84 3,44 52,45 20,98 24,95 1,98 1349 36,80 21,76
RHS 100x50%x6,0 12,27 100 50 6 1563 0,279 178,75 35,75 46,90 3,38 58,67 23,47 28,52 1,94 1542 41,43 178,72
RHS 100x50x6,3 12,52 100 50 6,3 1595 0,273 17568 3514 46,87 3,32 5879 23,27 28,63 1,91 1581 42,07 171,14
RHS100x60x25 596 100 60 25 7,59 0,311 103,09 20,62 2511 3,69 4688 1563 1768 2,49 103,3 26,23 410,35
RHS 100x60x3,0 7,07 100 60 3 9,01 0,310 120,57 2411 29,57 3,66 54,65 1822 20,79 2,46 121,7 30,64 343,80
RHS100x70x3,0 7,54 100 70 3 961 0330 13469 2694 3248 3,74 7774 2221 2545 2,84 157,7 36,27 343,14
RHS100x70x3,5 8,71 100 70 3,5 1,09 0,328 153,37 30,67 37,22 3,72 88,33 2524 2914 2,82 181,0 41,29 295,63
RHS 100x70%4,0 9,85 100 70 4 12,55 0,326 171,02 34,20 41,78 3,69 98,29 28,08 32,68 280 2034 46,03 260,01
RHS 100x70%x4,5 10,97 100 70 45 13,97 0,325 187,68 37,54 4615 3,67 107,63 30,75 36,07 2,78 2250 50,51 232,34
RHS 100x70x5,0 12,05 100 70 5 1536 0,323 203,35 40,67 50,34 3,64 16,38 33,25 39,31 2,75 2457 54,73 210,23
RHS 100x70x6,0 14,16 100 70 6 18,03 0,319 231,84 46,37 5818 3,59 132,14 37,76 4535 2,71 2845 62,44 177,12
RHS 100x70x7,0 1582 100 70 7 20,6 0,310 246,06 49,21 63,19 3,49 14055 40,16 49,33 2,64 3182 68,39 153,77
RHS 100x70x8,0 17,62 100 70 8 22,44 0,306 264,12 52,82 68,97 3,43 150,49 43,00 53,79 2,59 347,9 73,86 136,20
RHS 100x60x4,0 9,22 100 60 4 1,75 0,306 152,58 30,52 37,94 3,60 68,68 2289 2660 242 1563 38,68 260,70
RHS 100x60x5,0 11,27 100 60 5 1436 0,303 180,77 36,15 4559 3,55 80,83 26,94 31,88 2,37 1879 45,75 210,94
RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 20530 41,06 52,54 3,49 9120 30,40 3664 233 2164 51,92 177,86

RHS 100x60x6,3 13,51 100 60 6,3 1721 0,293 203,38 40,68 52,77 3,44 90,91 3030 36,92 2,30 2234 53,00 170,23
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Designation

RHS 100x60x7,0
RHS 100x60x8,0
RHS 100x80x%2,5

RHS 100x80x3,0
RHS 100x80x4,0
RHS 100x80x5,0
RHS 100x80x6,0
RHS 100x80x%6,3

RHS 100x80x7,0
RHS 100x80x8,0
RHS 100x80x2,0
RHS 100x80x2,5

RHS 100x80x3,0
RHS 100x80x3,5

RHS 100x80x4,0
RHS 100x80x4,5

RHS 100x80x5,0
RHS 100x80x6,0
RHS 100x80x7,0
RHS 100x80x8,0
RHS 100x40x2,0
RHS 100x50%2,0
RHS 100x60x2,0
RHS 120x40x2,0
RHS 120x40x2,5

RHS 120x40x3,0
RHS 120x40x%3,5

RHS 120x40x%4,0
RHS 120x40x%4,5

RHS 120x40x5,0
RHS 120x40x6,0
RHS 120x40x7,0
RHS 120x40%8,0
RHS 120x50x%2,0
RHS 120x50%2,5

RHS 120x50x3,0

RHS 120x50x%3,5

G

Dimensions

H

B

14,72 100 60

16,36
6,74
8,01

10,48
12,84
15,10
15,49

16,92

18,87
545
6,74
8,01
9,26

10,48
1,67

12,84
15,10

16,92

18,87
4,19
4,50
4,82
4,82
596
7,07
8,16
9,22

10,26
1,27
13,21
14,72

16,36
513
635
7:54

8,71

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

120

120

60

8o

80

80

8o

80

8o

8o

8o

8o

80

80

8o

8o

8o

8o

80

8o

80

40

50

60

40

40

40

40

40

40

40

40

40

40

50

50

50

50

[kg/m] [mm] [mm] [mm] [cm]

Area
T A
7 18,76
8 2084
25 859
3 10,21
4 13,35
5 16,36
6 19,23
63 19,73
7 2156
8 24,04
2 694
25 859
3 10,21
35 179
4 13,35
45 14,87
5 16,36
6 19,23
7 21,56
8 24,04
2 534
2 574
2 64
2 614
25 759
3 901
3,5 10,39
4 M,75
45 13,07
5 1436
6 16,83
7 18,76
8 20,84
2 654
25 8,09
3 961
3,5 1,09

Surfa-

ce
A

[mlle]

0,290
0,286
0,351
0,350
0,346
0,343
0,339
0,333
0,330
0,326
0,353
0,351
0,350
0,348
0,346
0,345
0,343
0,339
0,330
0,326
0,273
0,293
0,313
0,313
0,31
0,310
0,308
0,306
0,305
0,303
0,299
0,290
0,286
0,333
0,331
0,330

0,328

8. FERPINTA PROFILE TABLES

Section properties,

[orn]
215,73
230,18
126,86
148,81
189,47
225,94
258,39
258,77
276,38
298,06
103,80
126,86
148,81
169,67
189,47
208,21
225,94
258,39
276,38
298,06
65,38
7498
84,59
104,07
126,71
148,04
168,10
186,89
204,46
220,81
249,97
259,27
274,79
7,99
143,97
168,58

191,86

25737
29,76
37,89
45,19
51,68
5175
55,28
59,61
20,76
25,37
29,76
33,93
37,89
41,64
4519
51,68
55,28
59,61
13,08
15,00
16,92
17:34
21,12
24,67
28,02
31,15
34,08
36,80
41,66
43,21
45,80
19,67
23,99
28,10

31,98

W

Pl
56,68
61,61
29,98
3539
45,62
55,09
63,82
64,58
69,70
76.33
24,38
29,98
3539
40,60
45,62
50,45
55,09
63,82
69,70
7633
16,54
18,50
20,46
22,28
27,32
32,16
36,78
41,21
4543
49,45
56,89
61,01
66,13
24,64
30,26
35,67

40,86

[ch]

3,39
3,32
3,84
3,82
3,77
3,72
3,67
3,62
3,58
3,52
3,87
3,84
3,82
3,79
3,77
3,74
3,72
3,67
3,58
3,52
3,50
3,62
3.7
4,12
4,09
4,05
4,02
3,99
3,96
3,92
3,85
3,72
3,63
425
4,22
419

4,16

Section properties,
z-z axis

z

[cm¢]
96,14
102,18
90,17
105,64
13417
159,61
182,10
182,81
195,03
210,02
73:87
90,17
105,64
120,30
134,17
147,27
159,61
182,10
195,03
210,02
15,61
25,67
38,60
18,50
22,30
25,79
28,98
31,90
34,54
36,93
40,97
42,50
44,39
30,28
36,70
42,69

48,27

22,54
26,41
33,54
39,90
45,53
45,70
48,76
52,50
18,47
22,54
26,41
30,07
33,54
36,82
39,90
45,53
48,76
52,50
7,81
10,27
12,87
9,25
1,15
12,89
14,49
15,95
17,27
18,46
20,49
21,25
22,19
12,1
14,68
17,08

19,31

25,77
30,40
39,15
47,24
54,67
55:39
59,76
65,41
20,97
25,77
30,40
34,86
39,15
43,28
47,24
54,67
59,76
65,41
8,69
1,46
14,43
10,21
12,47
14,60
16,63
18,53
20,33
22,02
25,08
26,86
28,84
13,38
16,39
19,26

22,00

2,26
2,21
324
3,22
317
3,12
3,08
3,04
3,01
2,96
3,26
324
3,22
319
317
315
3,12
3,08
3,01
2,96
1,71
2,12

2,51

1,56
1,51
1,46
2,15
2,13
2,m

2,09

Other properties

[cmd]

239,9
260,3
165,8
196,1
253,8
307.5
3574
374
402,1
441,8
134,6
165,8
196,1
2254
253,8
281,2
307,5
3574
402,1
441,8
41,5
61,6
84,1
52,3
63,8
74,6
84,7
94,2
103,1
4
126,0
135,5
143,5
784
96,0
12,9

128,9

W,

[cm?]

56,40
60,49
35,73
41,91

53,38
63,72
72,98
7497
80,42
87,29
29,24
3573
41,91

47,79
53,38
58,69
63,72
72,98
80,42
87,29
13,89
17.73
21,56
16,78
20,27
23,51

26,49
29,24
31,76
34,05
38,02
40,37
42,41

21,41

26,01
30,32

34135

AN
[m]

154,58
137,06
409,14
342,57
259,41
209,60
176,47
168,76
153,06
135,45
509,06
409,14
342,57
295,04
259,41
231,73
209,60
176,47
153,06
135,45
511,77
510,95
510,24
510,24
410,35
343,80
296,29
260,70
233,04
210,94
177,86
154,58
137,06
509,61
409,71
343,14

295,63
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation

RHS 120x50x4,0
RHS 120x50%4,5
RHS 120x50x5,0
RHS 120x50%6,0
RHS 120x50x%7,0
RHS 120x50x8,0
RHS 120x40x3,0
RHS 120x40x4,0
RHS 120%40x6,0
RHS 120x60x2,5
RHS 120x60x3,0
RHS 120x60x%4,0
RHS 120x60x5,0
RHS 120x60x%6,0
RHS 120x60x%6,3
RHS 120x60x7,0
RHS 120x60x8,0
RHS 120x80x3,0
RHS 120x80x4,0
RHS 120x80x5,0
RHS 120x80x6,0
RHS 120x80x6,3
RHS 120x60x%2,0
RHS 120x60x%2,5
RHS 120%x60x3,0
RHS 120x60x3,5
RHS 120x80x%7,0
RHS 120x80x8,0
RHS 120x100%4,0
RHS 120x100x%5,0
RHS 120x100%6,0
RHS 120x100%x7,0
RHS 120x60x%4,0
RHS 120x60x4,5
RHS 120x60x5,0
RHS 120x60x6,0

RHS 120x60x7,0

Dimensions  Area

(€] H B T A

[kg/m][mm] [mm] [mm] [cm?]
985 120 50 4 1255
10,97 120 50 45 13,97
12,05 120 50 5 1536
1476 120 50 6 18,03
15,82 120 50 7 20,6
17,62 120 50 8 2244
7,07 120 40 3 9,01
922 120 40 4 1,75
13,21 120 40 6 16,83
6,74 120 60 25 859
8,01 120 60 3 10,21
1048 120 60 4 13,35
1284 120 60 5 16,36
1510 120 60 6 19,23
1549 120 60 63 19,73
16,92 120 60 7 2156
18,87 120 60 8 24,04
896 120 80 3 M4
1,73 120 80 4 14,95
4,41 120 80 5 18,36
16,98 120 8 6 21,63
17,47 120 80 6,3 22,25
545 120 60 2 6,94
6,74 120 60 25 859
8,01 120 60 3 10,21
926 120 60 35 71,79
19,12 120 80 7 24,36
21,39 120 80 8 27,24
12,99 120 100 4 16,55
1598 120 100 5 20,36
18,87 120 100 6 24,03
21,32 120 100 7 27,16
1048 120 60 4 13,35
1,67 120 60 45 1487
1284 120 60 5 16,36
1510 120 60 6 19,23
16,92 120 60 7 2156

0,326
0,325
0,323
0,319
0,310
0,306
0,310
0,306
0,299
0,351
0,350
0,346
0,343
0,339
0,333
0,330
0,326
0,390
0,386
0,383
0,379
0,373
0,353
0,351
0,350
0,348
0,370
0,366
0,426
0,423
0,419
0,410
0,346
0,345
0,343
0,339

0,330

Section properties,

[com]
213,82
234,49
253,89
288,99
304,02
325,05
148,04
186,89
249,97
161,23
189,12
240,74
286,97
328,01
326,97
348,77
375:31
230,20
294,59
353,14
406,06
408,50
131,92
161,23
189,12
215,61
438,27
475,83
348,43
419,31
484,M
527,77
240,74
264,52
286,97
328,01

348,77

42,32
48,16
50,67
54,17
24,67
31,15
41,66
26,87
31,52
40,12
47,83
54,67
54,49
58,13
62,55
3837
49,10
58,86
67,68
68,08
21,99
26,87
31,52
3594
73,04
79,31
58,07
69,88
80,68
87,96
40,12
44,09
47,83
54,67

58,13

55,20
63,73
68,92
75,09
32,16
41,21
56,89
33,20
39,18
50,49
60,95
70,57
71124
76,83
84,05
46,20
59,77
72:45
84,25
85,57
27,00
33,20
39,18
44,94
92,65
101,97
69,05
83,95
97,93
108,47
50,49
55,82
60,95
70,57

76,83

413
4,10
4,07
4,00
3,88
3,81
4,05
3:99
3.85
433
430
4,25
4,19
4,13
4,07
4,02
3,95
4,49
Loty
4,39
4,33
4,28
4,36
433
430
4,28
4,24
4,18
4,59
4,54
4,49
ol
4,25
4,22
419
4,13

4,02

Section properties,
z-z axis

z

[ern]
53143
58,22
62,62
70,36
7417
78,58
25,79
31,90
40,97
55,15
64,40
81,25
95,99
108,77
109,16
115,92
123,98
123,43
157,29
187,78
215,03
217,11
45,33
55,15
64,40
73,09
232,45
251,66
263,24
316,27
364,56
397,70
81,25
88,88
95,99
108,77

15,92

25,05
28,14
29,67
3143
12,89
15,95
20,49
18,38
21,47
27,08
32,00
36,26
3639
38,64
41,33

30,86
39,32
46,94
53,76
54,28
151

18,38
21,47
24,36
58,11

62,92
52,65
63,25
7291

79154
27,08
29,63
32,00
36,26

38,64

WPI.
[em3

24,61
27,09
29:45
33,80
36,59
39,66
14,60
18,53
25,08
20,56
24,21
31,08
37,38
43,12
43,69
47,02
51,29
35,02
45,23
54,74
63,55
64,68
16,75
20,56
24,21
27,72
69,98
76,93
60,98
74,09
86,38
95,74
31,08
34,30
37,38
43,12

47,02

2,53
2,51
2,47
2,42
2,38
235
2,32
2,27
329
324
3,20
315
3,12
2,56
2,53
2,51
2,49
3,09
3,04
3,99
3,94
3,89
3,83
2,47
2,44
2,42
2,38

2,32

Other properties

[cm¢]

44,2
158,7
172,4
97,5
217,2
234,2
74,6
94,2
126,0
132,6
156,3
201,1
242,2
279,7
289,3
31,6
339,6
255,5
331,2
402,3
468,5
487,8
107,9
132,6
156,3
179,2
5294
584,0
477,8
582,9
682,0
776.2
201,1
2221
242,2
279,7

31,6

W,

[cm?]

3813
41,65
44,92
50,76
54,89
58,59
23,51
29,24
38,02
31,75
3774
47,05
55,85
63,60
65,14
69,54
7496
50,80
64,93
7777
89,40
92,07
26,05
31,75
3714
42,24
99,06
108,01
82,83
99,75
115,29
128,70
47,05
51,58
55,85
63,60

69,54

AN
[m]

260,01
232,34
210,23
177,12

153,77
136,20
343,80
260,70
177,86
409,14
342,57
259,41
209,60
176,47
168,76
153,06
135,45
341,59
258,41
208,56
175,38
167,63
509,06
409,14
342,57
295,04
151,89
134,23
257,59
207,72
17451

150,95
259,41
231,73
209,60
176,47

153,06
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Designation

G

Dimensions

H

B

[kg/m] [mm] [mm] [mm] [cm?]

RHS 120x60x8,0 18,87 120 60

RHS 120x80x2,0 6,07 120 80

RHS 120x100x8,0 23,90
RHS 120x80x2,5 7,53

RHS 120x80x3,0 8,96
RHS 120x80x3,5 10,36
RHS 120x80x4,0 11,73
RHS 120x80x4,5 13,08
RHS 120x80x5,0 14,41

RHS 120x80x6,0 16,98
RHS 120x80x7,0 19,12
RHS 120x80x8,0 21,39
RHS 120x40x2,0 4,82

RHS 120x60%x2,0 5,45

RHS 140x60x3,0 8,96

RHS 140x60x4,0 11,73
RHS 140x60%6,0 16,98
RHS 140x60x7,0 19,12
RHS 140x60x8,0 21,39
RHS 140x70x3,0 9,43

RHS 140x70x4,0 12,36
RHS 140x70x5,0 15,19
RHS 140x70x6,0 17,92
RHS 140x70x7,0 20,22
RHS 140x70x8,0 22,64
RHS 140x80x3,0 9,90
RHS 140x80x4,0 12,99
RHS 140x80x5,0 15,98
RHS 140x80x6,0 18,87
RHS 140x80x6,3 19,44
RHS 140x80x7,0 21,32
RHS 140x80x8,0 23,90
RHS 140x60%x2,0 6,07
RHS 140x60%2,5 7,53

RHS 140x60x3,0 8,96

RHS 140x60x3,5 10,36

RHS 140x60x4,0 11,73

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

100

8o

8o

8o

80

8o

8o

8o

8o

8o

40

60

60

60

60

60

60

70

70

70

70

70

70

8o

8o

80

80

80

8o

8o

60

60

60

60

60

Area
T A
8 24,04
2 774
8 30,44
2,5 9,59
3 141
35 1319
4 14,95
4,5 16,67
5 18,36
6 21,63
7 2436
8 27,24
2 64
2 6,94
3 141
4 14,95
6 21,63
7 24,36
8 27,24
3 12,01
4 1575
5 19,36
6 22,83
7 2576
8 28,84
3 12,61
4 16,55
5 20,36
6 24,03
63 24,77
7 2716
8 30,44
2 774
25 9,59
3 141
35 1319
4 14,95

Surfa-
ce

AL
[m2/m]

0,326

0,393
0,406
0,391
0,390
0,388
0,386
0,385
0,383
0,379
0,370
0,366
0,313
0,353
0,390
0,386
0,379
0,370
0,366
0,410
0,406
0,403
0,399
0,390
0,386
0,430
0,426
0,423
0,419
0,413
0,410
0,406
0,393
0,391
0,390
0,388

0,386

8. FERPINTA PROFILE TABLES

Section properties,

[
37531
159,77
576,35
195,75
230,20
263,13
294,59
324,58
353,14
406,06
438,27
475,83
104,07
131,92
278,08
355,59
489,19
524,93
568,52
306,24
392,60
471,48
543,10
586,90
638,30
334,40
429,60
517,06
597,00
602,72
648,87
708,09
19313
236,55
278,08
317,75

355,59

49,10
54,10
58,86
67,68
73,04
79,31
17:34
21,99
39,73
50,80
69,88
74:99
81,22
43,75
56,09
67,35
77,59
83,84
91,19
47,77
61,37
73,87
85,29
86,10
92,70
101,16
27,59
33,79
39,73
45,39

50,80

53,09
59,77
66,22
72,45
84,25
92,65
101,97
22,28
27,00
49,98
64,63
91,01
99,79
109,70
54,09
70,07
85,05
99,05
109,10
120,26
58,20
7551
91,80
107,09
109,08
18,41
130,82
34134
42,29
49,98
5743

64,63

]
3,95
4154
435
4,52
4,49
447
bulyly
bty
439
4,33
424
4,18
4,12
4,36
4,94
4,88
4,76
4,64
4,57
5,05
4,99
4,94
4,88
477
4,70
515
5,10
5,04
4,98
4,93
4,89
4,82
5,00
4,97
4,94
4,91

4,88

Section properties,
z-z axis

[om]
123,98
86,04
433,83
105,19
123,43
140,80
157,29
172,95
187,78
215,03
232,45
251,66
18,50
4533
7416
93,81
126,34
135,69
145,79
104,69
133,18
158,71
181,44
196,34
212,33
141,23
180,42
215,94
247,96
251,42
269,87
293,31
52,06
63,43
74,16
84,28

93,81

35,20
39:32
43124
46,94
53,76
58,1
62,92
9,25
151
24,72
31,27
42,1
45,23
48,60
29,91
38,05
45,35
51,84
56,10
60,67
35,31
45,10
53,99
61,99
62,85
67.47
73:33
17,35
21,14
24,72
28,09

31,27

WPL
[em?
51,29
24,09

105,77
29,65
35,02
40,21
45,23
50,07
54,74
63,55
69,98
76,93
10,21
16,75
27,63
35,56
49,60
TR
59,61
33149
43,24
52,31
60,71
66,97
73,63
39,64
51,31
62,24
7243
73,97
80,20
88,45
19,07
23,43
27,63
31,68

35,56

2,27
333
378
331
3129
3,27
3124
3,22
3,20
315
3,09
3,04
174
2,56
2,55
2,51
2,42
2,36
2,31
2,95
2,91
2,86
2,82
2,76
2,71
335
3:30
3,26
3,21
319
3,15
3,10
2,59
2,57
2,55
2,53

2,51

Other properties

[om]

339,6
175,0
861,7
215,8
255,5
293,9
331,2
367.3
402,3
468,5
529/4
584,0
52,3
107,9
91,9
2471
344,5
3850
420,7
252,0
326,0
395/1
459,
517,2
569,1
3171
411,6
500,5
5838
608,5
661,4
734
1323
162,7
191,9
220,1

2471

W,

[cm?]

74:96
35,32
141,25
43,23
50,80
58,03
64,93
71,51
7777
89,40
99,06
108,01
16,78
26,05
43,64
55,42
75129
82,70
89,46
51,66
65,94
78,88
90,54
100,18
109,07
59,69
76,48
91,83
105,83
109,19
17,72
128,77
30,53
37,26
43,64
49,69

5542

AN
[m]

135,45
508,12
133,26
408,19
341,59
294,05
258,41
230,70
208,56
175,38
151,89
134,23
510,24
509,06
341,59
258,41
175,38
151,89
134,23
341,18
257,98
208,12
174,92
151,39
133,71
340,81
257,59
207,72
174,51
166,72
150,95
133,26
508,12
408,19
341,59
294,05

258,41
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation

RHS 140x60x4,5
RHS 140x60x5,0
RHS 140x60x6,0
RHS 140x60x7,0
RHS 140x60x8,0
RHS 150x50%7,0
RHS 150x50x8,0
RHS 150x50x3,0
RHS 150x50x4,0
RHS 150x50%7,0
RHS 150x50x8,0
RHS 150x70x7,0
RHS 150x70x8,0
RHS 150%75%7,0
RHS 150x75x8,0
RHS 150x100%4,0
RHS 150x100x%5,0
RHS 150x100%6,0
RHS 150%100%6,3
RHS 150x100%7,0
RHS 150x100%8,0
RHS 150x100%10,0
RHS 150x100%12,0
RHS 150x100%12,5
RHS 150x50x%2,0
RHS 150x50%2,5
RHS 150x50x3,0
RHS 150x50x%3,5
RHS 150x50x%4,0
RHS 150x50x%4,5
RHS 150x50x5,0
RHS 150x50x6,0
RHS 160x80x4,0
RHS 160x80x5,0
RHS 160x80x6,0
RHS 160x80x6,3

RHS 160x80x7,0

Dimensions

Area

G H B T A
[kg/m] [mm] [mm] [mm] [cm’]

13,08 140 60

14,41
16,98
19,12
21,39
19,12
21,39
8,96
1,73
19,12
21,39
21,32
23,90
21,87
24,53
14,87
18,33
21,69
22,41
24,62
27,67
33:41
3773
38,89
6,07
7,53
8,96
10,36
1,73
13,08
14,41
16,98
14,25
17,55
20,75
21,42

23,52

140

140

140

140

150

150

150

150

150

150

150

150

150

150

150

60

60

60

60

50

50

50

50

50

50

70

70

75

75

100

100

100

100

100

100

100

100

100

50

50

50

50

50

50

50

50

80

80

8o

80

8o

45

35

45

16,67
18,36
21,63
24,36
27,24
24,36
27,24
1,41
14,95
24,36
27,24
27,16
30,44
27,86
31,24
18,95
23,36
27,63
28,55
31,36
3524
42,57
48,06
49,54
774
9,59
1,41
13,19
14,95
16,67
18,36
21,63
18,15
22,36
26,43
27,29

29,96

Surfa-
ce

AL
[m2/m]
0,385
0,383
0,379
0,370
0,366
0,370
0,366
0,390
0,386
0,370
0,366
0,410
0,406
0,420
0,416
0,486
0,483
0,479
0,473
0,470
0,466
0,457
0,438
0,436
0,393
0,391
0,390
0,388
0,386
0,385
0,383
0,379
0,466
0,463
0,459
0,453

0,450

Section properties,

emd]
391,63
425,89
489,19
524,93
568,52
559,30
604,42
298,55
381,39
559,30
604,42
702,56
765,90
73837
806,27
594,60
719,20
834,69
848,27
917,44k
1008,13
161,70
1207,01
1224,99
207,53
254,08
298,55
340,98
381,39
419,82
456,29
523,47
597,71
721,69
836,01
846,48

913,78

74:99
81,22
7457
80,59
39,81
50,85
74:57
80,59
93,67
102,12
98,45
107,50
79,28
9589
111,29
113,10
122,33
134,42
154,89
160,93
163,33
27,67
33,88
39,81
45,46
50,85
55,98
60,84
69,80
7470
90,21
104,50
105,81

114,22

91,01
99,79
109,70
102,31
112,36
51,43
66,47
102,31
112,36
122,33
135,08
127,34
140,76
95,67
16,73
136,68
139,88
152,36
169,16
199,17
214,86
219,64
35,35
43,52
5143
59,08
66,47
73,60
80,48
9348
92,86
13,16
132,32
135,11

146,97

e
4,85
4,82
4,76
4,64
4,57
479
L7
5,12
5,05
4,79
W7
5,09
5,02
515
5,08
5,60
5,55
5,50
545
5141
5:35
5,22
5,01
4,97
518
515
5,12
5,08
5,05
5,02
4,99
4,92
574
5,68
5,62
557

5,52

Section properties,
z-z axis

[em]
102,77
111,16
126,34
135,69
145,79
93,75
100,00
52,65
66,16
93,75
100,00
210,29
227,80
247,69
269,01
318,57
384,02
44419
452,66
488,68
535,65
614,41
641,82
651,27
37,20
4517
52,65
59,64
66,16
72,23
7787
87,89
203,54
244,11
280,89
285,72

307,28

34,26
37,05
42,1
45,23
48,60
37,50
40,00
21,06
26,47
37,50
40,00
60,08
65,08
66,05
7174
63,71
76,80
88,84
90,53
97,74
107,13
122,88
128,36
130,25
14,88
18,07
21,06
23,86
26,47
28,89
31,15
35,16
50,89
61,03
70,22
71143

76,82

W

I
[cn")13

39,30
42,88
49,60
Skl
59,61
45,62
49,74
23,49
30,13
45,62
49,74
7138
78,59
78,26
86,30
72:50
88,34
103,30
105,90
115,27
127,85
150,25
162,52
166,10
16,26
19,95
23,49
26,88
30,13
33124
36,20
41,72
57,39
69,74
81,31
83,25

90,42

[
2,48
2,46
2,42
2,36
2,31
1,96
1,92
2,15
2,10
1,96
1,92
2,78
2,74
2,98
2,93
4,10
4,05
4,01
3,98
3,95
3,90
3,80
3,65
3,63
2,19
2,17
2,15
2,13
2,10
2,08
2,06
2,02
335
330
3,26
3124

3,20

Other properties

[em]

273,1
298,0
344/5
3850
420,7
291,8
315,9
150,2
192,1
291,8
3159
568,5
626,2
647,0
745
661,6
808,7
9483
991,6
1082,8
1205,9
1425,9
1572,9
1606,3
104,2
127,7
150,2
77
192,1

211,6
230,1
264,0
494,1
601,3
7021
7323

796,7

Y
[ems]  [m]

60,83 230,70
65,94 208,56
7529 17538
82,70 151,89
89,46 134,23
70,53 151,89
75,68 134,23
38,28 341,59
48,30 258,41
70,53 151,89
75,68 134,23
108,14 150,95
117,88 133,26
17,59 150,75
128,51 133,04
104,94 256,63
126,81 206,73
147,07 173,49
152,27 165,66
165,00 149,87
181,85 132,13
210,96 107,38
228,66 91,18
232,86 87,93
26,94 508,12
32,78 408,19
38,28 341,59
43,45 294,05
48,30 258,41
52,85 230,70
57,11 208,56
64,77 17538
88,03 256,92
105,90 207,03
122,27 173,80
126,31 165,98

136,39 150,20
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8. FERPINTA PROFILE TABLES

Surfa- Section properties, Section properties,

Designation Dimensions Area : :
ce y-y axis z-z axis

Other properties

H B T A | W W i | W,

e,

G AL IY Wel, WPI' iY B o A A AmN
[kg/m][mm] [mm] [mm] [cm?] [m#/m] [emd]  [emf] [em¥] [em] [emd [emd] [em?] [em] [emd [emd]  [m]

RHS 160x80x8,0 26,41 160 80 8 33,64 0,446 100122 12515 162,86 546 334,95 83,74 99,97 3,16 882,3 149,54 132,47
RHS 160x80x10,0 31,84 160 80 10 40,57 0,437 146,34 143,29 190,95 5,32 379,81 94,95 116,68 3,06 1030,7 171,57 107,74
RHS 160x80x12,0 35,84 160 80 12 4566 0,418 170,66 146,33 203,97 506 391,28 97,82 12502 2,93 11,0 182,61 91,59
RHS 160x80x12,5 36,93 160 80 12,5 47,04 0,416 184,62 148,08 208,16 5,02 395,75 98,94 127,49 2,90 1129,0 185,22 88,35
RHS 160x90x7,0 24,62 160 90 7 31,36 0,470 995,77 124,47 157,68 564 40531 90,07 105,75 3,60 986,6 156,73 149,87
RHS 160xg0x8,0 27,67 160 90 8 3524 0,466 1093,73 136,72 175,02 557 443,46 98,55 117,19 3,55 1096,5 172,44 132,13
RHS 160x120x7,0 27,91 160 120 7 3556 0,530 1241,74 155,22 189,81 591 796,26 132,71 155,93 4,73 1621,5 217,92 149,04
RHS 160x120%8,0 31,43 160 120 8 40,04 0,526 1371,23 171,40 21,50 5,85 877,92 146,32 173,65 4,68 1813,9 241,38 131,28
RHS 160x140x7,0 30,11 160 140 7 38,36 0,570 1405,71 175,71 21,23 6,05 144,62 163,52 192,89 5,46 2087,3 258,79 148,59
RHS 160x140x8,0 33,95 160 140 8 43,24 0,566 1556,23 194,53 235,82 6,00 1266,34 180,91 215,30 5,41 2340,5 287,45 130,81
RHS 180x80x7,0 2571 180 80 7 32,76 0,490 1238,61 137,62 178,33 6,15 344,70 86,18 100,64 3,24 9344 155,07 149,57
RHS 180x80x8,0 28,92 180 8o 8 36,84 0,486 1361,65 151,29 198,10 6,08 376,59 94,05 111,49 3,20 1036,0 170,32 131,82
RHS 18ox100x4,0 16,76 180 100 4 21,35 0,546 926,04 102,89 12589 6,59 373,89 74,78 84,02 418 853,8 127,06 255,89
RHS 180x100x5,0 20,69 180 100 5 26,36 0,543 1124,20 124,91 154,02 6,53 451,77 90,35 102,59 4,14 1044,8 153,88 205,96
RHS 180x100%6,0 24,52 180 100 6 31,23 0,539 1309,61 145,51 180,83 6,48 523,83 104,77 120,22 4,10 1226,7 178,88 172,70
RHS 18ox100%6,3 25,38 180 100 6,3 32,33 0,533 1334,99 148,33 185,54 6,43 535,75 107,15 123,61 4,07 1283,4 185,46 164,85
RHS 18ox100x7,0 27,91 180 100 7 3556 0,530 1448,23 160,91 202,55 6,38 579,67 115,93 134,80 4,04 1403,0 201,33 149,04
RHS 180x100x8,0 31,43 180 100 8 40,04 0,526 1598,49 177,61 225,62 6,32 637,47 127,49 149,93 3,99 15652 222,49 131,28
RHS 180x100%10,0 38,12 180 100 10 48,57 0,517 1859,47 206,61 267,51 6,19 736,41 147,28 177,25 3,89 1858,6 259,61 106,47
RHS 180x100x12,0 43,38 180 100 12 5526 0,498 1965,14 218,35 292,35 5,96 782,08 156,42 194,20 3,76 2072,9 284,53 90,16
RHS 180x100x12,5 44,78 180 100 12,5 57,04 0,496 2001,02 222,34 299,58 5,92 795,80 159,16 198,91 3,74 2121,7 290,41 86,88
RHS 180x120x7,0 30,11 180 120 7 38,36 0,570 1657,85 184,21 226,77 6,57 885,76 147,63 171,75 4,81 1925,6 247,70 148,59
RHS 180x120x8,0 33,95 180 120 8 43,24 0,566 1835,33 203,93 253,14 6,51 978,44 163,07 191,57 4,76 2156,3 274,82 130,81
RHS 18ox140x7,0 32,31 180 140 7 41,6 0,610 1867,46 207,50 250,99 6,74 1268,55 181,22 211,51 5,55 2491,2 294,14 148,20
RHS 180x140%x8,0 36,46 180 140 8 46,44 0,606 207218 230,24 280,66 6,68 1405,90 200,84 236,42 5,50 2796,6 327,23 130,41
RHS 200x150%8,0 40,23 200 150 8 51,24 0,666 2828,55 282,85 344,06 7,43 1815,54 242,07 282,76 5,95 3664,9 396,44 129,90
RHS 200x160x3,0 16,49 200 160 3 21,01 0,710 1273,64 127,36 148,71 7,79 907,55 13,44 127,93 6,57 1638,0 179,44 337,82
RHS 200x160%4,0 21,78 200 160 4 27,75 0,706 1660,76 166,08 195,08 7,74 181,90 147,74 167,74 6,53 2153,4 233,90 254,53
RHS 200x160x5,0 26,97 200 160 5 34,36 0,703 2029,75 202,98 239,87 7,69 1442,69 180,34 206,16 6,48 2653,4 285,82 204,57
RHS 200x160%6,0 32,05 200 160 6 40,83 0,699 2380,97 238,10 283,11 7,64 1690,22 211,28 243,20 6,43 3138,0 335,27 171,28
RHS 200x160x7,0 36,70 200 160 7 46,76 0,690 2672,39 267,24 320,56 7,56 1897,65 237,21 275,49 6,37 3621,2 381,54 147,56
RHS 200x160x8,0 41,48 200 160 8 52,84 0,686 2976,09 297,61 359,42 7,50 211,24 263,91 308,78 6,32 4075,5 425,87 129,76
RHS 200x80x8,0 31,43 200 80 8 40,04 0,526 1795,76 179,58 236,54 6,70 418,23 104,56 123,01 3,23 1191,8 191,11 131,28
RHS 200x100%x4,0 18,01 200 100 4 22,95 0,586 199,71 119,97 148,04 7,23 410,78 82,16 91,70 4,23 9854 141,81 255,48
RHS 200x100x5,0 22,26 200 100 5 28,36 0,583 1459,25 145,93 181,37 7,17 496,94 99,39 112,09 4,19 1206,3 171,94 205,54

RHS 200x100%6,0 26,40 200 100 6 33,63 0,579 1703,31 170,33 213,27 7,2 576,91 11538 131,50 4,14 1417,0 200,10 172,27
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8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

Designation

Dimensions

Area

G H B T A
[kg/m][mm] [mm] [mm] [cm?]

Surfa-
ce

AL
[m#/m]

Section properties,

y-y axis

Iy Wel F Wp\ P
femd  [emd] [emd]

[em]

Section properties,

Z-z axis

pl;

Iz Wel k
[emd]  [em¥ [cmd]

[eml]

Other properties

RHS 200x100%6,3 27,36

RHS 200x100x7,0 30,11
RHS 200x100x8,0 33,95
RHS 200x100%10,0 41,26
RHS 200x100x12,0 47,15
RHS 200x100x12,5 48,70
RHS 200x120x4,0 19,27
RHS 200x120x5,0 23,83
RHS 200x120x6,0 28,29
RHS 200x120x6,3 29,34
RHS 200x120x7,0 32,31
RHS 200x120%x8,0 36,46
RHS 200x120%10,0 44,40
RHS 200x120x12,0 50,91
RHS 200x120x12,5 52,63
RHS 200x150%7,0 35,61
RHS 220x120x7,0 34,51
RHS 220x120x8,0 38,97
RHS 220x140x6,0 32,05
RHS 220x140x7,0 36,70
RHS 220x140x8,0 41,48
RHS 250x100%7,0 35,61
RHS 250x100%8,0 40,23
RHS 250x150%4,0 24,29
RHS 250x150%5,0 30,11
RHS 250x150%6,0 35,82
RHS 250x150%6.3 37,25
RHS 250x150%7,0 41,10
RHS 250x150%8,0 46,51
RHS 250x150%10,0 56,96
RHS 250x150x12,0 65,99
RHS 250x150%12,5 68,33
RHS 250x200%4,0 27,43
RHS 250%200x5,0 34,03
RHS 250%x200x6,0 40,53

RHS 250x200%7,0 46,60

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

220

220

220

220

220

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

150

120

120

140

140

140

100

100

150

150

150

150

150

150

150

150

150

200

200

200

200

63

12

12,5

12

12,5

12

12,5

34,85
38,36
43,24
52,57
60,06
62,04
24,55
30,36
36,03
37,37
41,16
46,44
56,57
64,86
67,04
4536
43,96
49,64
40,83
46,76
52,84
45,36
51,24
30,95
38,36
45,63
47,45
52,36
59,24
72,57
84,06
87,04
34,95
43,36
51,63

59,36

0,573
0,570
0,566
0,557
0,538
0,536
0,626
0,623
0,619
0,613
0,610
0,606
0,597
0,578
0,576
0,670
0,650
0,646
0,699
0,690
0,686
0,670
0,666
0,786
0,783
0,779
0,773
0,770
0,766
0,757
0,738
0,736
0,886
0,883
0,879

0,870

1739:24 173,92 219,13
1889,81 188,98 239,50
2090,84 209,08 267,26
2444,40 244,44 318,08
2606,70 260,67 350,01
2658,89 265,89 359,13
1353,39 135,34 163,72
1649,42 164,94 200,87
1929,20 192,92 236,55
1975,70 197,57 243,54
2150,67 215,07 266,52
2385,92 238,59 297,98
2805,73 280,57 356,08
3031,41 303,14 395,13
3099,00 309,90 406,00
2541,96 254,20 307,05
2725,81 247,80 309,08
3029,40 275,40 346,02
2713,97 246,72 299,46
3043,51 276,68 338,90
3389,12 308,10 379,94
3341,65 267,33 344,15
3714,08 297,13 385,37
2696,87 215,75 259,61
330418 264,33 319,76
3885,56 310,84 378,05
4001,43 320,11 390,90
4375,30 350,02 429,20
4885,79 390,86 482,17
5825,01 466,00 582,00
6457,90 516,63 657,96
6632,67 530,61 678,30
3302,08 264,17 308,81
4054,59 324,37 381,01
4778,78 382,30 451,25

5408,94 432,72 514,25

7,06
7,02
6,95
6,82
6,59
6,55
743
737
7:32
7:27
7:23
77
7:04
6,84
6,80
749
7,87
7,81
8,15
8,07

8,0

=

8,58
8,51
933
9,28
9,23
9,18
914
9,08
8,96
8,77
8,73
9,72
9,67
9,62

9,55

591,15 118,23 135,41
640,33 128,07 147,82
705,36 141,07 164,65
817,74 163,55 195,25
875,58 175,12 215,32
892,15 178,43 220,78
617,66 102,94 115,45
750,14 125,02 141,45
874,35 145,72 166,33
897,66 149,61 171,52
97525 162,54 187,57
1078,97 179,83 209,49
1262,14 210,36 249,82
1367,87 227,98 277,77
1397:43 232,91 285,33
1633,73 217,83 252,46
1064,75 177,46 203,39
179,49 196,58 227,41
1351,66 193,09 219,65
1516,43 216,63 248,75
1685,02 240,72 278,66
79197 158,39 180,37
875,06 175,01 201,45
1234,24 164,57 183,27
1507,95 201,06 225,48
1768,35 235,78 266,28
1824,59 243,28 275,68
1991,87 265,58 302,51
2219,25 295,90 339,56
2634,20 351,23 409,17
2925,29 390,04 463,26
3002,33 400,31 477,46
2352,35 235,23 265,64
2885,50 288,55 327,62
3397:47 339,75 387,87

3846,24 384,62 442,15

4,12
4,09
4,04
3,94
3,82
3,79
5,02
497
493
4,90
4,87
4,82
472
4,59
457
6,00
492
4,87
5,75
5,69
5,65
4,8
4013
6,32
6,27
6,23
6,20
6,17
6,12

6,02

1482,8 207,60 164,41
1621,8 225,57 148,59
1810,7 249,60 130,81
2154,1 292,07 105,98
2414,4 321,81 89,61
2473,8 328,83 86,33
13453 172,49 255,12
1652,0 209,87 205,17
1946,7 245,12 171,90
2040,2 254,71 164,03
2237,0 277,50 148,20
2507,0 308,27 130,41
3007,0 363,69 105,55
3418,9 405,70 89,15
3513,8 415,67 85,86
3258,9 355,51 147,71
2554,3 307,30 147,86
2864,4 341,73 130,06
2890,8 320,95 171,28
33319 364,87 147,56
3745,7 406,85 129,76
2181,6 286,17 147,71
2438,7 317,41 129,90
2664,7 275,38 254,06
3284,5 336,90 204,10
3885,8 395,65 170,80
4077,7 412,18 162,90
44851 450,92 147,06
50504 503,96 129,24
6120,7 602,08 104,33
7088,5 684,43 87,82
73145 704,10 84,51
4253,8 372,15 253,60
5257,4 456,84 203,62
6237,0 538,36 170,32

7220,5 615,99 146,56
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Designation

G
[kg/m] [

Dimensions

H

B

Area

A

mm] [mm] [mm] [cm2]

Surfa-

AL
[mzm] [cme]

8. FERPINTA PROFILE TABLES

ce y-y axis

Wel A Wpl )
[em¥] [emd]

Section properties,

Z-z axis

iY IZ de WPI'
[eml [emd  [emd] [em?]

Section properties,

Other properties

i, I, W, A,
[em] [em] [em?] [m7]

RHS 250x200%8,0 52,79
RHS 260x140x6,0 35,82
RHS 260x140x8,0 46,51
RHS 260x180x5,0 33,25
RHS 260x180x6,0 39,59
RHS 260x180%6,3 41,20
RHS 260x180x8,0 51,53
RHS 260x180x10,0 63,24
RHS 260x180x12,0 73,52
RHS 260x180x12,5 76,18
RHS 300x150%4,0 27,43
RHS 300x150x5,0 34,03
RHS 300x150x6,0 40,53
RHS 300x150x6,3 42,19
RHS 300x150%8,0 52,79
RHS 300x150%10,0 64,81
RHS 300x150x12,0 75,41
RHS 300x150x12,5 78,14
RHS 300x200%4,0 30,57
RHS 300x200x%5,0 37,96
RHS 300%200x6,0 45,24
RHS 300%x200%6,3 47,14
RHS 300x200x7,0 52,09
RHS 300x200%x8,0 59,07
RHS 300x200x10,0 72,66
RHS 300x200x12,0 84,83
RHS 300x200x12,5 87,95
RHS 300x100%4,0 24,29

RHS 300x100x5,0 30,11
RHS 300x100%6,0 35,82
RHS 300x100%6,3 37,25
RHS 300x100x8,0 46,51
RHS 300x100x10,0 56,96
RHS 300x100x12,0 65,99

RHS 300x100x12,5 68,33

250

260

260

260

260

260

260

260

260

260

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

200

140

140

180

180

180

180

180

180

180

150

150

150

150

150

150

150

150

200

200

200

200

200

200

200

200

200

100

100

100

100

100

100

100

100

6,3

10

12

12,5

6,3

10
12

12,5

12,5

10

12,5

67,24
45,63
5924
42,36
5043
52,49
65,64
80,57
93,66
97,04
34,95
43,36
51,63
53,75
67,24
82,57
96,06
99,54
38,95
48,36
57,63
60,05
66,36
75124

92,57

0,866 6057,50 484,60 578,97
0,779 4081,53 313,96 385,92
0,766 5128,80 394,52 492,03
0,863 4121,36 317,03 377,44
0,859 4855,87 373,53 446,88
0,853 5012,66 385,59 462,88
0,846 6145,21 472,71 572,67
0,837 7363,31 566,41 693,78
0,818 8245,01 634,23 789,87
0,816 8482,47 652,50 815,26
0,886 4196,67 279,78 341,98
0,883 5153,13 343,54 421,90
0,879 6073,51 404,90 499,63
0,873 626559 417,71 517,39
0,866 7683,57 512,24 640,27
0,857 9209,37 613,96 775,91
0,838 10298,07686,54 883,11
0,836 10594,23706,28 911,53
0,986 5072,88 338,19 401,18
0,983 6241,05 416,07 495,65
0,979 7370,23 491,35 587,83
0,973 7624,39 508,29 609,91
0,970 8365,75 557,72 671,39
0,966 9389,27 625,95 757,07

0,957 11312,70 754,18 920,91

108,06 0,938 12787,83 852,52 1055,91

112,04
30,95
38,36
45,63
47,45
59,24
72,57
84,06

87,04

0,936 13178,86 878,591091,22
0,786 3320,46 221,36 282,78
0,783 4065,22 271,01 348,15
0,779 4776,79 318,45 411,43
0,773 4906,80 327,12 424,88
0,766 5977,86 398,52 523,47
0,757 7106,03 473,74 630,91
0,738 7808,31 520,55 710,31

0,736 8009,59 533,97 731,85

9,49 4303,96 430,40 497,66

9,46 1567,27 223,90 251,81
9,30 1964,15 280,59 320,90
9,86 2349,53 261,06 294,02
9,81 2763,43 307,05 347,87
9,77 2856,31 317,37 360,63
9,68 3493,23 388,14 445,78
9,56 417413 463,79 539,51
9,38 4679,25 519,92 614,91
9:35 481,85 534,65 634,58
10,96 1447,46 192,99 212,47
10,90 1770,87 236,12 261,73
10,85 2079,57 277,28 309,48
10,80 2150,03 286,67 320,94
10,69 2622,95 349,73 396,36
10,56 3125,03 416,67 479,17
10,35 3498,05 466,41 546,06
10,32 3594,78 479,30 563,39
11,41 2736,56 273,66 304,84
11,36 3360,92 336,09 376,37
1,31 3962,19 396,22 446,07
1,27 4103,82 410,38 463,19
1,23 4498,39 449,84 509,70
1,17 5041,67 504,17 574,46
1,05 6057,73 605,77 698,08
10,88 6853,74 685,37 801,21
10,85 7059,94 705,99 827,88
10,36 595,21 119,04 130,10
10,29 722,77 144,55 159,59
10,23 842,35 168,47 187,90
10,17 868,12 173,62 194,45
10,05 1044,77 208,95 238,25
9,90 1224,41 244,88 285,25
9,64 1343,10 268,62 320,92

9,59 1373,92 274,78 330,16

8,00 8156,0 690,98 128,74

586 3646,2 382,52 170,80
576 47311 486,51 129,24
745 4694,9 425,87 203,71
7:40 5565,7 501,44 170,40
7:38 5844,3 522,95 162,50
7.29 7266,7 642,43 128,83
7,20 8850,3 771,94 103,90
7,07 10328,3 884,40 87,36
7,04 10676,0 911,40 84,05
6.44 36171 332,23 253,60
6,39 4214,3 406,98 203,62
6,35 49885 478,60 170,32
6,32 5234,4 498,91 162,41
6490,6 611,52 128,74
7878,6 732,81 103,80
9153,1 836,91 87,26
9451,9 861,80 83,94
5527,0 448,98 253,23
6835,8 551,89 203,25
8115,2 651,24 169,94
8,27 8523,5 679,80 162,03
8,23 9400,0 746,32 146,17
8,19 10626,5 838,38 128,34
8,09 12987,11012,19 103,39
7,96 15235,6 1167,14 86,82
7:94 15767,71204,48 83,50
4,39 1667,9 215,55 254,06

4,34 2043,8 262,23 204,10

4,30 2403,5 306,21170,80
4,28 2515,2 318,32 162,90
4,20 3080,3 385,24 129,24

4M 3681,0 454,51 104,33

4,00 4177,5 508,49 87,82

3,97 42915 521,17 84,51
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

8.2 Structural steel hollow sections in high strength steel

Sections 8.2.1, 8.2.2 and 8.2.3 present the list of circular hollow sections, FERPINTA CHS;
square hollow sections, FERPINTA SHS; and rectangular hollow sections, FERPINTA RHS; res-
pectively. Listed profiles are produced in steel grades S460 MC; Ss00 MC; Ss50 MC; S600
MC; S650 MC; and S700 MC. Since there is no product standard for these steels at the
moment, as a simplification, presented properties in sections 8.2.1 to 8.2.3 are determined
according to EN 10219.

8.2.1 Circular hollow sections, FERPINTA CHS

Designation Dimensions Area Surface Section properties Other properties

It W AN

G D T A A | W, W, | -
[kg/m] [mm] [mm] [emd] [m¥m] [emq] [em] [em?] [emd  [ems] [m7]

CHS 48,2x1,5 1,73 48,2 1,5 2,20 0,151 6,01 2,49 327 1,65 12,01 4,98 688,08
CHS 48,2x2,0 2,28 48,2 2 2,90 0,151 7,76 3,22 4,27 1,63 15,52 6,44 521,65
CHS 48,2x2,3 2,60 48,2 2,3 3,32 0,151 8,76 3,63 4,85 1,62 17,51 7.27 456,57
CHS 48,2x2,5 2,82 48,2 2,5 3,59 0,151 9,40 3,90 523 1,62 18,80 7,80 421,88
CHS 48,2x3,0 3,34 48,2 3 4,26 0,151 10,93 4,53 614 160 21,85 9,07 35546
CHS 48,2x3,2 3,55 48,2 3,2 4,52 0,151 1,51 4,78 6,49 160 2302 955 334,72
CHS 48,2x3,5 3,86 48,22 3,5 4,92 0,151 12,35 512 7,01 1,59 24,70 10,25 308,09
CHS 48,2x4,0 4,36 48,2 4 5,55 0,151 1368 567 78; 157 2735 1,35 272,62
CHS 48,2x4,5 4,85 48,2 4,5 6,18 0,151 14,90 618 862 155 29,81 12,37 245mM

CHS 48,2x5,0 533 48,2 5 6,79 0,151 16,04 666 937 154 3208 1331 223,15
CHS 48,2x6,0 6,24 48,2 6 7,95 0,151 18,07 750 10,76 1,51 36,13 1499 190,36
CHS 48,2x7,0 7m 48,2 7 9,06 0,151 19,78 821 12000 1,48 3956 16,41 167,13
CHS 48,2x8,0 7,93 48,2 8 10,10 0,151 21,22 8,80 13,510 1,45 42,44 17,61 149,88
CHS 50x1,5 1,79 50 1,5 2,29 0,157 6,73 269 3,53 1,72 13,45 538 687,29
CHS 5ox2,0 2,37 50 2 3,02 0,157 8,70 3,48 4,61 1,70 17,40 6,96 520,83
CHS 50x2,3 2,71 50 23 345 0357 983 393 52 169 1965 7,86 45575
CHS sox2,5 2,93 50 2,5 3,73 0,157 10,55 4,22 565 1,68 21,10 8,44 421,05
CHS 50x3,0 3,48 50 3 4,43 0,157 12,28 4,91 6,64 1,67 2456 9,82 354,61
CHS 50x3,2 3,69 50 3,2 4,70 0,157 12,94 518 702 166 2588 10,35 333,87
CHS 50x3,5 4,01 50 3,5 5,1 0,157 1390 556 758 165 2780 11,12 307,22
CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 66 849 163 3081 12,32 271,74
CHS 50x4,5 5,05 50 4,5 6,43 0,157 16,81 6,72 935 162 3362 13,45 244,20
CHS 50xs5,0 5,55 50 5 7,07 0,157 18,1 725 10,177 1,60 36,23 14,49 222,22
CHS 5ox6,0 6,51 50 6 8,29 0,157 20,44 8318 mM,69 157 4089 16,36 189,39
CHS 50x7,0 7,42 50 7 9,46 0,157 2243 8,97 13,06 154 4487 17,95 166M

CHS 50x8,0 8,29 50 8 10,56 0,157 2472 9,65 1428 1,51 48,24 19,30 148,81

CHS 50,8x1,5 1,82 50,8 1,5 2,32 0,160 7,06 2,78 3,65 1,74 14,13 556 686,95
CHS 50,8x2,0 2,41 50,8 2 3,07 0,160 9,14 3,60 4,77 1,73 18,29 7,20 520,49
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Designation Dimensions Area Surface Section properties Other properties

A | | w AN

t

(] D T A | -
[kg/m] [mm] [mm] [em?] [m*m] [em<] [ [em]  [em] [m-]

CHS50,8x2,3 2,75 50,8 2,3 3,50 0,160 10,33 4,07 541 1,72 20,65 8,13 455,40
CHS50,8x2,5 2,98 50,8 2,5 3,79 0,160 1,09 437 584 1,7 22,18 8,73 420,70
CHS50,8x3,0 354 50,8 3 4,51 0,160 1292 509 686 169 2583 10,177 35425
CHS50,8x3,2 3,76 50,8 3,2 4,79 0,160 1361 536 726 1,69 2723 10,72 333,51
CHS50,8x3,5 4,08 50,8 3,5 5,20 0,160 14,62 5,76 784 168 2925 11,52 306,86
CHS 50,8x4,0 4,62 50,8 4 5,88 0,160 1622 639 8,78 1,66 3244 12,77 271,37
CHS 50,8x4,5 5,4 50,8 4,5 6,55 0,160 177,77 697 968 164 3541 13,94 243,82
CHS 50,8x5,0 565 50,8 5 719 0,160 1909 752 1053 163 3818 1503 221,83
CHS 50,8x6,0 6,63 50,8 6 8,44 0,160 21,57 8,49 12,11 1,60 43,73 16,98 188,99
CHS 50,8x7,0 7,56 50,8 7 9,63 0,160 23,69 933 1354 1,57 4738 18,65 165,69
CHS50,8x8,0 8,44 50,8 8 10,76 0,160 2549 10,04 1483 154 50,98 20,07 148,36
CHS 60,3x1,5 218 60,3 1,5 2,77 0,189 1,98 397 519 208 2397 795 68367
CHS 60,3x2,0 288 60,3 2 3,66 0,189 15,58 517 6,80 206 31,16 10,34 517,15
CHS60,3x23 329 603 2,3 4,19 0,189 1765 585 7,74 205 3530 1,71 452,02
CHS60,3x25 356 60,3 2,5 4,54 0,189 18,99 630 836 205 3799 12,60 417,30
CHS 60,3x3,0 424 603 3 540 0189 2222 737 986 203 4445 1474 350,79
CHS 60,3x3,2 4,51 60,3 3,2 574 0,189 23,47 7,78 1044 2,02 46,94 1557 330,01
CHS 60,3x3,5 4,90 60,3 3,5 6,25 0,189 2528 839 1,31 201 5056 16,77 303,32
CHS 60,3x4,0 555 60,3 4 7,07 0,189 2817 934 12,70 200 5635 18,69 267,76
CHS 60,3x4,5 6,19 60,3 4,5 7,89 0,189 30,90 10,25 1404 1,98 61,80 20,50 240,14
CHS 60,3x5,0 6,82 60,3 5 8,69 0,189 33,48 M0 1533 1,96 66,95 22,21 218,08
CHS 60,3x6,0 8,03 60,3 6 10,24 0,189 3818 1266 17,76 193 7637 2533 18508
CHS 60,3x7,0 9,20 60,3 7 m,72 0,189 42,34 14,04 20,00 1,90 8468 28,09 161,62
CHS 60,3x8,0 1032 60,3 8 13,14 0,189 4599 1525 22,05 1,87 91,99 30,51 144,12
CHS 65x1,5 2,35 65 1,5 2,99 0,204 1509 464 605 225 30,18 9,29 682,41
CHS 65x2,0 3,11 65 2 3,96 0,204 1966 6,05 794 223 3932 1210 51587
CHS 65x2,3 3,56 65 2,3 4,53 0,204 2229 686 905 222 4459 13,72 450,73
CHS 65x2,5 3,85 65 2,5 4,91 0,204 24,01 739 9,77 221 48,01 1477 416,00
CHS 65x3,0 4,59 65 3 5,84 0,204 2814 866 M54 219 5629 17,32 349,46
CHS 65x3,2 4,88 65 3,2 6,21 0,204 29,74 915 12,23 219 59,48 18,30 328,68
CHS 65x3,5 5,31 65 3,5 6,76 0,204 32,07 987 1325 238 6415 19,74 301,97
CHS 65x4,0 6,02 65 4 7,67 0,204 3581 11,02 1491 2,16 71,61 22,04 266,39
CHS 65x4,5 6,71 65 4,5 8,55 0,204 3935 1211 1650 2,94 78,70 24,21 238,75
CHS 65x5,0 740 65 5 9,42 0,204 42,71 1314 18,04 2,13 85,41 26,28 216,67
CHS 65%6,0 8,73 65 6 11,12 0,204 48,89 1504 2096 270 97,78 30,09 183,62
CHS 65x7,0 10,01 65 7 12,75 0,204 54,42 16,74 23,66 2,07 108,83 33,49 160,10
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el t

G D T A .
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m7]

CHS 65x8,0 1,25 65 8 14,33 0,204 59,33 18,25 26,16 2,04 18,65 36,51 142,54
CHS 75x1,5 2,72 75 1,5 3,46 0,236 23,40 6,24 810 260 4680 12,48 680,27
CHS 75%2,0 3,60 75 2 4,59 0,236 3058 815 10,66 258 61,15 16,31 513,70
CHS 75x2,3 412 75 23 525 0236 3474 926 1206 257 6948 1853 448,54
CHS 75x2,5 47 75 25 569 0236 3746 999 1375 256 7491 19,98 413,79
CHS 75x3,0 533 75 3 679 0236 4405 N75 1556 255 8870 23,49 347,22
CHS 75x3,2 5,67 75 3,2 7,22 0,236 46,61 12,43 1651 2,54 93,21 24,86 326,43
CHS 75x3,5 6,17 75 3,5 7,86 0,236 50,36 13,43 1791 253 100,72 26,86 299,70
CHS 75%4,0 7,00 75 4 8,92 0,236 56,40 1504 20,19 2,51 112,80 30,08 264,08
CHS 75x4,5 7,82 75 4,5 9,97 0,236 6217 16,58 22,40 2,50 124,35 33,16 236,41
CHS 75x5,0 8,63 75 5 11,00 0,236 6769 18,05 2454 248 13538 36,10 214,29
CHS 75%6,0 10,21 75 6 13,01 0,236 77.99 2080 2864 245 15598 41,59 181,16
CHS75x7,0 174 75 7 495 0236 8735 2329 3248 242 17470 46,59 157,56
CHS 75x8,0 13,22 75 8 16,84 0,236 9583 2556 36,08 239 191,67 51,11 139,93
CHS 76,1x1,5 2,76 76,1 1,5 3,52 0,239 24,46 6,43 835 264 4893 12,86 680,07
CHS 76,1x2,0 3,65 76,1 2 4,66 0,239 31,98 840 1098 262 6396 16,81 513,50
CHS 76,1x2,3 419 76,1 2,3 533 0,239 36,34 955 1253 261 7268 19,10 448,33
CHS 76,1x2,5 4,54 761 2,5 578 0,239 39,19 10,30 13,55 260 78,37 20,60 413,59
CHS 76,1x3,0 5,41 76,1 3 6,89 0,239 4610 121 16,04 259 92,19 24,23 347,01
CHS 76,1x3,2 5,75 76,1 3,2 7:33 0,239 48,78 12,82 1702 258 9756 2564 326,22
CHS76,x3,5 627 760 35 798 0239 5272 13,85 1846 257 10543 27,71 299,49
CHS 76,1x4,0 71 76,1 4 9,06 0,239 59,06 1552 20,81 255 11811 31,04 263,87
CHS 76,1x4,5 7,95 76,1 4,5 10,12 0,239 6512 1771 23,10 2,54 130,24 34,23 236,19
CHS 76,1x5,0 8,77 76,1 5 1,17 0,239 70,92 18,64 2532 2,52 141,84 37,28 214,06
CHS 761x6,0 10,37 761 6 13,21 0,239 81,76 21,49 29,56 2,49 163,52 42,97 180,93
CHS 761x7,0 1,93 761 7 15,20 0,239 91,63 24,08 3354 246 183,26 48716 157,33
CHS 761x8,0 13,44 761 8 17,12 0,239 100,59 26,44 37,27 242 20117 52,87 139,68
CHS889x1,5 323 889 15 4,12 0279 3934 885 m46 309 7868 17,70 6781
CHS 88,9x2,0 429 889 2 5,46 0,279 51,57 1,60 1511 3,07 103,14 23,20 511,51
CHS 88,9x2,3 4,91 88,9 2,3 6,26 0,279 58,70 13,21 1725 3,06 17,40 26,41 446,33
CHS 88,9x2,5 533 889 2,5 6,79 0,279 63,37 1426 1867 3,06 126,75 28,51 41,57
CHS 88,9x3,0 6,36 889 3 8,10 0,279 74,76 16,82 2275 3,04 149,53 33,64 344,97
CHS 88,9x3,2 6,76 88,9 3,2 8,62 0,279 7921 17,82 23,51 3,03 158,41 3564 324,17
CHS889x35 737 889 35 939 0279 8575 1929 2554 3,02 171,50 38,58 297,42
CHS 88,9x4,0 8,38 889 4 10,67 0,279 96,34 21,67 2885 3,00 192,68 43,35 261,78

CHS88,9x45 937 889 45 1,93 0,279 10654 23,97 3209 299 213,09 47,94 234,07
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Designation Dimensions Area Surface Section properties Other properties

T A [ w [ w, AN

el 13 t

G D A
[kg/m] [mm] [mm] [em?] [mzm] [ecm<] [cm3] [em4]  [em3] [m7]

CHS 88,9x50 1035 88,9 5 13,18 0,279 16,37 2618 3524 2,97 232,75 52,36 211,92
CHS 88,9x6,0 12,27 88,9 6 15,63 0,279 13494 30,36 41,31 2,94 269,88 60,72 178,73
CHS 88,9x7,0 1474 88,9 7 18,01 0,279 152,11 34,22 47,07 2,91 304,23 68,44 155,07
CHS88,9x8,0 1596 889 8 2033 0279 16797 3779 5253 287 33593 7558 137,36
CHS 100x1,5 3,64 100 1,5 4,64 0,314 56,31 M,26 1455 3,48 1261 2252 676,82
CHS 100x2,0 4,83 100 2 6,16 0,314 73,95 14,79 19,21 3,47 147,90 29,58 510,20
CHS 100x2,3 5,54 100 2.3 7,06 0,314 84,28 16,86 21,96 3,46 168,56 33,71 445,02
CHS 100x2,5 6,01 100 2,5 7,66 0,314 91,05 1821 23,77 3,45 18211 36,42 410,26
CHS 100x3,0 718 100 3 9,14 0,314 107,62 21,52 28,24 3,43 21525 43,05 343,64
CHS 100x3,2 7,64 100 3,2 9,73 0,314 14,11 22,82 30,00 3,42 22821 4564 322,83
CHS 100x3,5 8,33 100 3,5 10,61 0,314 123,67 24,73 32,61 3,41 24735 49,47 296,08
CHS 100x4,0 9,47 100 4 12,06 0,314 139,22 27,84 36,89 340 27843 5569 260,42
CHS100x4,5 10,60 100 4,5 13,50 0,314 154,26 30,85 41,07 3,38 30851 61,70 232,69
CHS 100x5,0 1,71 100 5 14,92 0,314 168,81 33,76 4517 3,36 337,62 67,52 210,53
CHS100x6,0 13,91 100 6 17,72 0,314 196,50 39,30 53,09 3,33 39300 78,60 177,30
CHS 100x7,0 16,05 100 7 20,45 0,314 222,36 44,47 60,66 3,30 444,72 88,94 153,61
CHS 100%8,0 18,15 100 8 23,12 0,314 246,48 4930 6788 3,26 49296 98,59 13587
CHS 101,6x1,5 3,70 1016 1,5 4,72 0,319 59,10 11,63 1503 3,54 118,19 23,27 676,66
CHS 101,6x2,0 4,91 101,6 2 6,26 0,319 77,63 1528 19,84 352 15526 30,56 510,04
CHS101,6x2,3 563 101,6 2,3 7,18 0,319 88,48 17,42 22,68 351 176,97 34,84 444,85
CHS101,6x2,5 6m 101,6 2,5 7,78 0,319 9561 18,82 24,56 3,50 191,22 37,64 410,09
CHS 101,6x3,0 7,29 1016 3 9,29 0,319 13,04 22,25 2917 3,49 226,07 44,50 343,48
CHS101,6x3,2 7,77 1016 3,2 9,89 0,319 M9,85 2359 31,00 3,48 239,71 47,19 322,66
CHS101,6x3,5 8,47 1016 35 10,79 0,319 129,92 2558 33,70 3,47 259,85 51,15 29591
CHS 101,6x4,0 9,63 1016 4 12,26 0,319 146,28 28,80 38712 3,45 292,57 57,59 260,25
CHS 101,6x4,5 10,78 101,6 4,5 13,73 0,319 162,13 31,92 42,46 3,44 32426 63,83 232,52
CHS101,6x5,0 11,91 1016 5 15,17 0,319 17747 34,93 46,70 3,42 354,94 69,87 210,35
CHS 101,6x6,0 14,15 101,6 6 18,02 0,319 206,68 4068 5491 339 41335 81,37 177,13
CHS101,6x7,0 16,33 1016 7 20,80 0,319 233,99 4606 62,76 3,35 467,99 92,12 153,43
CHS 101,6x8,0 18,47 101,6 8 23,52 0,319 259,50 51,08 70,26 3,32 519,00 102,177 135,68
CHS 108x1,5 3,94 108 1,5 5,02 0,339 7117 1338 17,001 3,77 142,34 26,36 676,06
CHS 108x2,0 5,23 108 2 6,66 0,339 93,58 17,33 22,47 3,75 18775 34,66 509,43
CHS 108x2,3 6,00 108 2,3 7,64 0,339 106,71 19,76 2570 3,74 213,43 39,52 444,24
CHS 108%2,5 6,50 108 2,5 8,29 0,339 1535 21,36 2783 3,73 230,69 42,72 409,48
CHS 108x3,0 7,77 108 3 9,90 0,339 136,49 2528 33,08 3,71 272,98 50,55 342,86
CHS 108x3,2 8,27 108 32 10,54 0,339 144,78 26,81 3516 3,71 289,55 53,62 322,04
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el t

G D T A .
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m7]

CHS 108x3,5 9,02 108 35 11,49 0,339 157,02 29,08 38,24 3,70 31405 58,16 295,28
CHS108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 368 35391 6554 259,62
CHS 108x4,5 49 108 4,5 14,63 0,339 19630 3635 4824 366 39259 72,70 231,88
CHS108x5,0 12,70 108 5 16,18 0,339 21506 39,83 53,09 3,65 430,12 79,65 209,71
CHS108x6,0 1509 108 6 19,23 0,339 250,91 46,46 6250 3,61 501,81 92,93 176,47
CHS108x7,0 17,44 108 7 22,21 0,339 28458 5270 7152 3,58 569,16 105,40 152,76
CHS108x8,0 19,73 108 8 25,13 0,339 31677 5855 80,17 3,55 632,34 117,10 135,00
CHS14,3x,5 417 143 15 532 0359 8456 1480 19,09 3,99 16912 29,59 675,53
CHS 114,3x2,0 554 14,3 2 7,06 0,359 m,27 19,47 2523 3,97 222,53 38,94 508,90
CHS 114,3x2,3 6,35 1143 23 8,09 0,359 126,95 22,21 28,86 3,96 253,90 44,43 443,71
CHS 114,3x2,5 6,89 1143 25 8,78 0,359 137,26 24,02 31,25 3,95 274,52 48,03 408,94
CHS 114,3x3,0 8,23 1143 3 10,49 0,359 162,55 28,44 3717 3,94 32510 56,88 342,32
CHSM4,3x3,2 877 143 32 M7 0,359 172,47 3018 39,51 3,93 344,94 6036 321,50
CHS14,3x35 956 143 35 1218 0359 18715 32,75 42,98 3,92 37429 6549 294,74
CHS 114,3x4,0 10,88  114,3 4 13,86 0,359 2m,07 36,93 4869 390 42213 73,86 259,07
CHS 114,3x4,5 12,19  114,3 4,5 15,52 0,359 234,32 41,00 54,28 3,89 468,64 82,00 231,33
CHSm43x50 1348 143 5 1777 0359 256,92 44,96 59,77 3,87 51384 89,91 209,15
CHS 114,3x6,0 16,03  114,3 6 20,41 0,359 300,21 5253 70,45 3,83 600,42 105,06 175,90
CHS 114,3x7,0 18,52 114,3 7 23,60 0,359 341,04 5967 80,71 3,80 68207 1935 152,18
CHS 114,3x8,0 20,97 114,3 8 26,72 0,359 379,49 66,40 90,57 3,77 758,98 132,81 134,41
CHS 120x1,5 4,38 120 1,5 5,58 0,377 98,03 1634 21,06 419 196,07 32,68 6751
CHS 120x2,0 5,82 120 2 747 0,377 129,08 2151 2785 417 25816 43,03 508,47
CHS 120%x2,3 6,68 120 2,3 8,50 0,377 14733 2455 31,87 416 294,65 4911 443,28
CHS 120%x2,5 7:24 120 2,5 9,23 0,377 159,33 26,56 34,52 416 318,67 53,11 408,51
CHS 120x3,0 8,66 120 3 1,03 0,377 188,81 31,47 41,08 414 377,62 62,94 341,88
CHS 120x3,2 9,22 120 3,2 1,74 0,377 200,38 33,40 43,67 413 400,77 66,79 321,06
CHS 120%3,5 10,06 120 3,5 12,81 0,377 217,52 36,25 47,52 4,92 43504 72,51 294,30
CHS 120x4,0 1,44 120 4 14,58 0,377 24548 40,91 53,85 410 490,95 81,83 258,62
CHS 120x%4,5 12,82 120 4,5 16,33 0,377 272,69 4545 60,06 4,09 54539 90,90 230,88
CHS 120x5,0 14,18 120 5 18,06 0,377 299,19 49,86 66,177 4,07 598,38 99,73 208,70
CHS 120x6,0 16,87 120 6 21,49 0,377 350,05 5834 78,05 4,04 700,70 116,68 175,44
CHS 120x7,0 19,51 120 7 24,85 0,377 398,16 6636 89,50 400 796,32 132,72 151,71
CHS 120x8,0 22,10 120 8 28,15 0,377 443,62 73,94 100,52 3,97 887,25 147,87 133,93
CHS 127x1,5 4,64 127 1,5 5,91 0,399 16,45 18,34 23,63 444 232,90 36,68 674,63
CHS 127x2,0 6,17 127 2 7,85 0,399 153,44 2416 31,25 4,42 306,87 48,33 508,00

CHS 127x2,3 7,07 127 23 9,01 0399 17520 27,59 3577 441 350,40 5518 442,80
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Designation Dimensions Area Surface Section properties Other properties

A [ w [ w, AN

el w 13

G D T A .
[kg/m] [mm] [mm] [em?] [mzm] [ecm<] [cm3] [em4]  [em3] [m7]

CHS 127%x2,5 7,68 127 2,5 9,78 0,399 189,53 29,85 38,76 4,40 379,06 59,70 408,03
CHS127x30 917 127 3 1,69 0399 22475 3539 4614 439 449,50 70,79 341,40
CHS27x32 977 127 32 1245 0399 23860 3757 49,06 438 47719 7575 320,58
CHS 127x3,5 10,66 127 35 13,58 0,399 259,11 40,80 5340 437 51821 81,61 293,81
CHS 127%4,0 12,13 127 A 15,46 0,399 292,61 46,08 60,54 4,35 58523 92,16 258,13
CHS127x4,5 1359 127 45 1732 0399 32529 51,23 6756 433 65057 102,45 230,39
CHS 127x5,0 15,04 127 5 19,16 0,399 35714 56,24 74,46 4,32 71428 12,48 208,20
CHS 127x6,0 17,90 127 6 22,81 0,399 418,44 6590 87,92 4,28 836,88 131,79 174,93
CHS127x7,0 20,72 127 7 26,39 0,399 476,63 7506 100,91 425 953,25 150,12 151,19
CHS127x8,0 2348 127 8 29,91 0,399 531,80 83,75 m3,46 4,22 1063,60 167,50 133,40

8.2.2 Square hollow sections, FERPINTA SHS

Designation Dimensions Section properties Other properties

D T | w w i | w, AN

G ] pl t t m
[kg/m] [mm] [mm] [em] [em?] [em?] [em]  [em?] [m]

SHS 4ox1,5 177 40 1,5 2,25 0,155 5,49 2,75 322 1,56 8,7 413 687,59
SHS 40x2,0 2,31 40 2 2,94 0,153 6,94 3,47 413 1,54 1,3 523 521,39
SHS 4ox2,3 2,62 4O 2,3 3,33 0,152 7,73 3,86 4,64 1,52 12,7 583 456,47
SHS 4ox2,5 2,82 40 2,5 3,59 0,151 8,22 4,1 4,97 1,51 13,6 6,21 421,88
SHS 40x3,0 330 40 3 421 0750 932 466 572 149 158 7,07 35573
SHS 40x3,2 3,49 40 3,2 4,45 0,149 9,72 4,86 6,01 1,48 16,6 7,39 33511

SHS 40x3,5 3,76 40 3,5 4,79 0,148 10,27 54 6,41 1,46 17,7 7,83 308,65
SHS 4ox4,0 4,20 40 4 5,35 0,146 1,07 5054 7,01 44 19,4 8,48 273,50
SHS 40x4,5 4,61 40 4,5 587 0,145 1,73 587 7,55 1,41 21,0 9,03 246,31
SHS 4oxs5,0 4,99 40 5 6,36 0,143 12,26 6,13 8,02 1,39 22,3 9,49 224,71
SHS 40x6,0 5,68 40 6 723 0,139 12,94 6,47 8,76 1,34 24,4 10,4 192,73
SHS 4o0x7,0 5,93 40 7 7,56 0,130 11,55 5,77 838 1,24 23,2 9,65 171,96
SHS 40x8,0 6,31 40 8 8,04 0,126 1094 547 836 117 22,3 9,29 156,25
SHS 50x1,5 2,24 50 1,5 2,85 0,195 1,07 4,43 515 1,97 17,4 6,65 683,19
SHS 50x2,0 2,93 50 2 3,74 0,193 475 566 666 1,95 22,6 8,51 516,81
SHS 50x2,3 33 50 23 425 0192 1586 634 752 193 256 955 451,78
SHS 50x2,5 3,60 50 2,5 4,59 0,191 16,94 6,78 8,07 1,92 27,5 10,22 4171

SHS 50x3,0 425 50 3 541 0190 1947 779 939 190 321  M,76 350,76
SHS 50x3,2 4,50 50 3,2 573 0,189 2040 8316 9,89 1,89 33,9 12,34 330,05
SHS 50x3,5 4,86 50 3,5 6,19 0,188 21,73 869 1061 1,87 36,4 13,17 303,46

SHS 50x4,0 5145 50 4 6,95 0186 23,74 949 1,73 1,85 404 1443 268,09
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Designation Dimensions Area Surface Section properties Other properties

A | w | W, AN

el t

G D T A | o
[kg/m] [mm] [mm] [emz] [m#m] [cm4] [cm3] [em4] [em3] [m7]

SHS 50x4,5 6,02 50 4,5 7,67 0,185 2550 10,20 12,76 1,82 44,1 15,56 240,66
SHS sox5,0 6,56 50 5 8,36 0,183 27,04 10,82 13,70 1,80 47,5 16,56 218,80
SHS 50x6,0 7,56 50 6 9,63 0,179 29,45 11,78 1532 1,75 53,2 18,20 186,23
SHS 50x7,0 8,13 50 7 10,36 0,170 28,47 M,39 1552 1,66 55,1 18,56 164,09
SHS 50x8,0 8,83 50 8 11,24 0,166 2859 1,43 16,14 1,59 56,7 18,91 147,36
SHS 6ox1,5 2,71 60 1,5 3,45 0,235 19,52 6,51 7,53 2,38 30,5 9,77 680,32
SHS 60x2,0 3,56 60 2 4,54 0,233 2514 838 9,79 235 39,8 12,59 513,85
SHS 60x2,3 4,06 60 2,3 517 0,232 2831 944 11,09 2,34 45,2 1419 448,75
SHS 60x2,5 4,39 60 2,5 5,59 0,231 30,34 10,11 11,93 233 48,7 15,22 414,05
SHS 60x3,0 519 60 3 6,61 0,230 3513 1,71 13,95 2,31 57,1 17,65 347,60
SHS 60x3,2 5,50 60 3,2 7,01 0,229 36,94 12,31 14,73 2,30 60,3 18,57 326,85
SHS 60x3,5 5,96 60 3,5 7,59 0,228 39,53 1318 1586 2,28 65,1 19,90 300,19
SHS 60x4,0 6,71 60 4 8,55 0,226 43,55 14,52 17,64 2,26 72,6 21,97 264,70
SHS 6ox4,5 743 60 45 947 0225 4720 1573 1932 223 798 23,87 237,75
SHS 60x5,0 8,13 60 5 10,36 0,223 50,49 16,83 20,88 2,21 86,4 25,61 215,17
SHS 60x6,0 9,45 60 6 12,03 0,219 56,07 18,69 2368 276 98,4 28,62 182,33
SHS 6ox7,0 10,33 60 7 13,16 0,210 56,58 18,86 24,76 2,07 106,0 30,21 159,57
SHS 60x8,0 1,34 60 8 14,44 0,206 58,57 19,52 26,33 2,01 12,5 31,66 142,40
SHS 70x1,5 3,18 70 1,5 4,05 0,275 3146 899 1036 2,79 488 13,49 678,30
SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 M,64 13,52 2,76 64,0 17,48 51,77
SHS 70x2,3 4,78 70 2,3 6,09 0,272 46,01 13,74 1535 2,75 72,7 19,75 446,64
SHS 70x2,5 517 70 2,5 6,59 0,271 49,41 1472 16,54 2,74 78,5 21,22 411,92
SHS 70x3,0 613 70 3 781 0270 5753 1644 1942 2,71 924 2474 34540
SHS 70x3,2 6,51 70 3,2 8,29 0,269 60,62 17,32 2053 2,70 97,8 26,08 324,63
SHS 70x3,5 7,06 70 3,5 8,99 0,268 6509 1860 2215 269 1058 28,03 297,94
SHS 70x4,0 7,97 70 4 10,15 0,266 7272 20,61 24,76 2,67 18,5 31,11 262,38
SHS 70x4,5 8,85 70 4,5 1,27 0,265 78,63 22,47 2722 264 130,7 33,98 234,77
SHS 70x5,0 9,70 70 5 12,36 0,263 84,63 2478 29,56 2,62 42,2 36,65 212,71
SHS 70x6,0 1,33 70 6 443 0259 9517 2719 33,83 257 1635 4141 179,73
SHS 70x7,0 12,53 70 7 15,96 0,250 98,70 2820 36,10 2,49 180,0 44,62 156,64
SHS 70x8,0 13,85 70 8 17,64 0,246 10411 29,74 38,91 243 1944 47,56 139,25
SHS 8ox1,5 3,65 80 1,5 4,65 0,315 47,48 1,87 13,64 3,19 734 17,81 676,80
SHS 8ox2,0 4,82 80 2 6,14 0,313 61,70 1542 17,85 317 96,3 23,16 510,24
SHS 80x2,3 5,50 80 2,3 7,01 0,312 69,86 17,46 2030 3,6 109,7 26,23 445,09
SHS 8ox2,5 5,96 80 2,5 7,59 0,31 7515 18,79 21,90 3,15 18,5 28,22 410,35
SHS 8ox3,0 7,07 8o 3 9,01 0,310 8784 2196 2578 312  139,9 33,02 343,80
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8. FERPINTA PROFILE TABLES

Designation Dimensions Area Surface Section properties Other properties

A | w | w, AN

el 13

G D T A, i A
[kg/m] [mm] [mm] [em?] [m*m] [ecm<] [cm3] [em] [em4] [em3] [m7]

SHS 80x3,2 7,51 8o 3,2 9,57 0,309 92,71 2318 27,29 3,1 48,3 34,87 323,01
SHS 8ox3,5 8,16 8o 35 1039 0308 9980 2495 2950 310 1606 37,56 296,29
SHS 8ox4,0 9,22 80 4 1,75 0,306 m,04 27,76 33,07 3,07 1804 41,84 260,70
SHS 8ox4,5 10,26 80 4,5 13,07 0,305 121,58 30,40 36,48 3,05 1995 4588 233,04
SHS 8ox5,0 1,27 80 5 14,36 0,303 131,44 32,86 39,74 3,03 2178 49,68 210,94
SHS 8ox6,0 13,21 8o 6 16,83 0,299 14918 37,29 4579 298 2521 56,59 177,86
SHS 8ox7,0 14,72 80 7 18,76 0,290 157,61 39,40 4954 290 2814 61,81 154,58
SHS 80x8,0 16,36 80 8 20,84 0,286 168,38 42,09 5389 284 3071 66,61 137,06
SHS 9ox1,5 4,12 90 1,5 5,25 0,355 6818 1515 1737 3,60 1050 22,73 675,64
SHS gox2,0 5,45 90 2 6,94 0,353 88,86 19,75 22,78 3,58 138,17 29,64 509,06
SHS gox2,3 6,23 90 23 7,93 0,352 100,79 22,40 2593 3,56 1575 33,63 443,89
SHS gox2,5 6,74 90 2,5 8,59 0,351 108,55 2412 28,00 356 1703 36,23 409,14
SHS 90x3,0 8,01 90 3 10,21 0,350 127,28 28,29 33,04 3,53 20,4 42,51 342,57
SHS 90x3,2 8,51 90 32 1085 0,349 13451 29,89 3501 3,52 2136 44,93 321,77
SHS gox3,5 926 90 35 M79 0348 4506 3224 37,90 351 2316 48,49 29504
SHS gox4,0 10,48 90 4 13,35 0,346 161,92 3598 42,58 3,48 2608 54,17 259,41
SHS gox4,5 n67 90 45 487 0345 177,87 3953 47,09 346 289,0 59,58 231,73
SHS gox5,0 12,84 90 5 16,36 0,343 192,93 42,87 5,41 3,43 3163 64,70 209,60
SHS gox6,0 15,10 90 6 19,23 0,339 220,48 48,99 5954 339 3678 7416 176,47
SHS gox7,0 16,92 90 7 21,56 0,330 236,13 52,47 6508 3,31 414,2 81,78 153,06
SHS 90x8,0 18,87 90 8 24,04 0,326 254,59 56,58 71,27 325 4556 88,83 13545
SHS 100x1,5 4,59 100 1,5 5,85 0,395 9476 18,83 21,54 4,01 44,7 28,25 674,72
SHS 100%2,0 6,07 100 2 7174 0,393 123,01 24,60 28,30 399 190,5 36,92 508,12
SHS 100x2.3 6,95 100 2,3 8,85 0,392 139,73 27,95 3226 3,97 2175 41,95 442,95
SHS 100x2,5 7,53 100 25 9,59 0,391 150,63 30,13 3486 3,96 2352 4523 408,19
SHS 100x3,0 8,96 100 3 1,41 0,390 177,05 3541 41,21 3,94 278,7 53,19 341,59
SHS 100x3,2 9,52 100 3,2 12,13 0,389 187,28 3746 43,69 3,93 2957 56,28 320,79
SHS 100x3,5 10,36 100 35 13,19 0,388 20228 40,46 4735 3,92 3209 60,81 294,05
SHS 100x4,0 1,73 100 4 14,95 0,386 226,35 4527 5330 389 3620 68710 258,41
SHS 100x4,5 13,08 100 4,5 16,67 0,385 249,29 49,86 59,04 3,87 4019 7507 230,70
SHS 100x5,0 14,41 100 5 18,36 0,383 27110 54,22 6459 3,84 4405 81,72 208,56
SHS 100x6,0 16,98 100 6 21,63 0,379 3M,47 6229 7510 3,79 514,2 94,12 175,38
SHS 100x7,0 19,12 100 7 24,36 0,370 337,04 6741 8272 3,72 5827 10453 151,89

SHS100x8,0 2139 100 8 2724 0366 36594 7319 91,05 3,67 6445 114,23 134,23



FERPINTA

111

Design manual of welded and cold-formed hollow sections

8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

8.2.3 Rectangular hollow section, FERPINTA RHS

Section properties, Section properties,

Designation Dimensions  Area : :
Y-y axis Z-Z axis

Other properties

W W

bl;

Am/N

Pl

G H B T A I w, i oW, i, I, !
[kg/m][mm] [mm] [mm] [cm?] [emd [emd] [emi] [em] [emd [emd] [emd] [em] [em<d [emd] [m7]

RHS sox25x1,5 1,65 50 25 15 210 0,145 665 266 333 1,78 225 1,80 205 1,04 55 3,13 689,08
RHS sox25x2,0 215 50 25 2 274 0143 838 335 426 1,75 281 225 262 101 71 3,92 522,96
RHS sox25%2,3 2,44 50 25 23 3,0 0,42 9,31 3,72 478 1,73 370 248 292 1,00 7,9 4,34 458,07
RHS sox25x2,5 2,62 50 25 25 334 o141 989 395 51 1,72 328 262 312 099 84 460 42352
RHSsox25x3,0 307 50 25 3 391 0140 W37 447 586 169 367 293 356 097 96 518 35745
RHS 50x25%3,2 3,24 50 25 32 433 0,139 M,63 465 614 1,68 380 304 373 096 101 538 33686
RHS50x25x35 349 50 25 35 444 0138 1225 490 654 166 398 319 396 095 107 566 31045
RHS sox25x4,0 3,88 50 25 4 495 0136 1373 525 713 1,63 423 338 429 092 M6 6,05 27540
RHS sox25x4,5 4,25 50 25 45 542 0135 1382 553 764 160 441 353 458 090 123 636 2483
RHS sox25%x5,0 4,60 50 25 5 586 0133 1433 573 808 156 454 363 482 088 129 659 22682
RHS sox25x6,0 521 50 25 6 663 0129 1484 594 872 150 465 3,72 515 084 135 6,82 19508
RHS 6ox15x1,5 165 60 15 1,5 210 0145 7,97 266 358 195 084 112 128 063 27 2,09 689,08
RHS 6ox15x2,0 2,55 60 15 2 2,74 0,43 10,00 333 457 1,91 1,01 1,35 1,61 o061 33 2,55 522,96
RHS 6ox15x2,3 244 60 15 23 310 0,142 M,07 369 512 189 1,10 147 1,78 o060 3,6 2,78 458,07
RHS 6ox15x2,5 262 60 15 25 334 034 M,73 391 546 187 1,15 1,53 1,89 o059 3,8 2,91 423,52
RHS 6ox15x3,0 3,07 60 15 3 391 0140 1318 439 626 1,84 1,25 1,67 212 057 42 3,18 357,45
RHS 6ox15x3,2 3,24 60 15 32 413 0,139 1369 456 655 1,82 128 1,71 220 056 43 3,27 336,86
RHS 60x15x3,5 349 60 15 35 444 0138 1436 479 696 180 132 1,76 231 054 45 337 31045
RHS 6ox15x4,0 3,88 60 15 4 495 0136 1528 509 756 1,76 1,36 1,81 246 052 4,7 3,49 275,40
RHS 45x35x1,5 1,77 45 35 15 225 0155 654 290 348 1,70 444 254 2,93 140 85 405 687,59
RHS 45x35%x2,0 2,31 45 35 2 294 0153 827 368 446 168 560 320 375 1,38 109 513 521,39
RHS 45x35%x2,3 2,62 45 35 23 333 07152 9,21 409 501 1,66 622 356 421 1,37 123 572 45647
RHS 45x35%2,5 2,82 45 35 25 359 o151 980 435 536 165 661 3,78 45 1,36 131 6,09 421,88
RHS 45x35x3,0 330 45 35 3 421 0150 1,13 495 618 163 749 428 519 133 152 6,93 35573
RHS 45x35x3,2 349 45 35 32 445 0149 m61 516 649 162 780 446 544 132 159 7,23 3351
RHS 45x35x3,5 3,76 45 35 35 479 0148 1227 545 692 160 824 471 580 131 170 7,66 308,65
RHS 45x35%4,0 4,20 45 35 4 535 o046 1324 588 758 157 886 506 635 129 18,7 8,29 27350
RHS 45x35%4,5 4,61 45 35 45 587 0145 1403 624 837 155 937 535 683 126 201 882 24631
RHS 45x35x5,0 499 45 35 5 636 0143 467 652 867 152 977 558 725 124 24 926 224,71
RHS 45x35x6,0 568 45 35 6 723 0139 1549 688 948 146 1028 587 790 119 233 987 192,73
RHS sox30x1,5 1,77 50 30 15 225 07155 754 301 370 183 342 228 260 123 76 383 68759
RHS sox30x2,0 2,31 50 30 2 294 0,53 9,54 381 474 180 429 286 333 121 98 4,84 521,39
RHS sox30x2,3 2,62 50 30 23 333 0152 10,62 425 533 1,79 476 317 3,73 1,20 1,0 538 45647

RHS 50x30x2,5 282 50 30 25 359 0151 1,30 452 570 1,77 505 337 398 119 71,7 572 421,88
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Designation Dimensions A i properties, Gl PR PELES, Other properties
ce y-y axis z-z axis

A [ W, o [ W, L W, AmN

G H B T A 5 l B y
[kg/m][mm] [mm] [mm] [em?] [m#m] [em] [ [em?] [em] [em] [ [em}] [em] [eme] [emd] [m]

RHS 50x30x3,0 330 50 30 3 421 o350 1283 513 657 1,75 570 380 458 16 135 6,49 35573
RHS 50x30x3,2 3,49 50 30 32 445 0149 1338 535 689 1,73 593 395 480 115 142 677 335M

RHS sox30x3,5 3,76 50 30 3,5 4,79 0148 1415 566 735 1,72 624 416 51 1,14 151 715 308,65
RHS 50x30%4,0 420 50 30 4 535 0146 1525 610 805 169 669 446 558 112 165 7,71 273,50
RHS sox30x4,5 461 50 30 45 587 o145 1616 646 867 1,66 705 470 599 110 177 838 24631
RHS sox30x50 499 50 30 5 636 0143 1687 6,75 920 163 733 488 634 1,07 188 855 224,71
RHS sox3ox6,0 568 50 30 6 723 0139 1777 71 1004 157 765 510 689 1,03 202 9,05 192,73
RHS 6ox20x1,5 1,77 60 20 15 225 0,55 9,25 3,08 402 203 161 161 1,83 085 4,7 2,94 687,59
RHS 6ox20x2,0 2,31 60 20 2 294 o153 mM68 389 515 199 199 1,99 232 082 59 3,65 521,39
RHS 6ox20x2,3 262 60 20 23 333 0152 1299 433 578 197 219 219 258 081 66 403 45647
RHS 6ox20x2,5 282 60 20 25 359 0,15 1380 460 618 1,96 2,31 231 275 080 7,0 4,26 421,88
RHS 6ox20x3,0 330 60 20 3 421 o150 1562 521 7m 193 256 256 314 0,78 79 475 35573
RHS 60x20x3,2 3,49 60 20 3,2 445 0149 1627 542 746 1,91 265 265 327 0,77 82 4,92 33511

RHS 6ox20x3,5 3,76 60 20 35 479 0,48 1716 572 795 189 276 2,76 347 0,76 8,6 515 308,65
RHS 6ox20x4,0 420 60 20 4 535 0146 1842 634 868 1,86 290 290 3,75 0,74 9,2 546 273,50
RHS 6ox20x4,5 4,61 60 20 45 587 0145 1942 6,47 933 1,82 3,01 301 398 0,72 97 568 246,31
RHS 60ox20x5,0 4,99 60 20 5 636 0143 2016 6,72 9,88 1,78 3,07 307 417 069 100 582 22471
RHS 6ox40x1,5 2,24 60 40 1,5 285 0195 1439 480 577 225 7,71 386 438 164 160 635 68319
RHS 6ox40x2,0 293 60 40 2 3,74 0193 18,41 64 747 222 983 492 565 162 207 812 51681

RHS 6ox40x2,3 334 60 40 23 425 0192 2065 688 844 220 m,00 550 638 161 234 9710 451,78
RHS 6ox40x2,5 3,60 60 40 25 459 0,191 2207 736 906 219 N,74 587 684 1,60 251 972 4171

RHS 60ox40x3,0 4,25 60 40 3 541 0,190 2538 846 1053 217 1344 672 794 158 293 11,17 350,76
RHS 6ox40x3,2 450 60 40 3,2 573 0,189 2661 887 m,09 216 1407 703 836 157 309 1,72 330,05
RHS 6ox40x3,5 486 60 40 35 619 0188 2835 945 1,90 214 1495 748 896 155 3371 12,48 303,46
RHS 6ox40x4,0 545 60 40 4 6,95 0,86 3099 1033 1306 211 1628 834 989 1,53 36,7 13,65 268,09
RHS 6ox40x4,5 6,02 60 40 45 767 0185 3331 1,0 1432 208 1744 8,72 10,75 1,51 39,9 1469 240,66
RHS 6ox40x50 656 60 40 5 836 0183 3533 1,78 1538 206 1843 9,21 M,52 148 42,8 1560 218,80
RHS 6ox40x6,0 756 60 40 6 963 0179 3850 12,83 1720 200 19,95 9,97 12,84 144 47,8 17,07 186,23
RHS 6ox40x70 813 60 40 7 1036 o370 36,81 12,27 1734 1,89 1928 9,64 13,00 136 49,0 17,27 164,09
RHS 6ox40x8,0 883 60 40 8 1,24 0,66 36,77 12,26 1801 1,81 1930 965 13,48 1,31 49,9 17,47 147,36
RHS 7ox30x1,5 224 70 30 15 285 0195 1738 497 625 247 463 3,09 345 127 120 545 683,19
RHS 70x30x2,0 293 70 30 2 3,74 0193 2222 635 808 244 586 391 445 125 154 6,93 51681

RHS 70x30x2,3 3,34 70 30 23 425 0,192 2491 712 912 242 653 435 500 124 174 7,73 451,78
RHS 70x30x2,5 360 70 30 25 459 0,191 2662 761 9,79 241 695 463 536 123 186 824 47M

RHS 70x30x3,0 425 70 30 3 541 0190 3057 8,74 m38 238 790 526 620 121 21,5 941 350,76

RHS 70x30x3,2 450 70 30 32 573 0189 3204 975 M98 237 824 549 65 1,20 226 9,84 330,05
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Designation Dimensions SEstion [PIRE AL, SEs PR, Other properties
y-y axis z-z axis

w, W ' LW, W [ W, AmA

Pl t t

G_H_B_ T A I
[kg/m] [mm] [mm] [mm] [em]  [em] [ems] [em] [emd [em] [eme] [em] [em]  [eme]  [me]

RHS 70x30x3,5 4,86 70 30 35 639 0188 341 974 1284 235 8,72 58 697 1,9 242 10,44 303,46
RHS 70x30x4,0 545 70 30 4 6,95 0186 37,23 10,64 1420 231 942 628 766 16 265 1,33 268,09
RHS 70x30x4,5 6,02 70 30 4,5 767 0185 39,95 1,42 1543 228 1001 667 829 1,14 286 1211 240,66
RHS 70x30x50 6,56 70 30 5 836 0183 4230 12,08 1656 225 1049 6,99 884 112 304 12,76 218,80
RHS 70x30x6,0 756 70 30 6 963 0179 4588 13,11 1847 218 M8 745 9,77 1,08 333 13,72 186,23
RHS 70x30x70 813 70 30 7 10,36 0,170 42,90 12,26 1846 204 1066 71 9,79 1,01 32,7 13,46 164,09
RHS 8ox20x1,5 224 80 20 1,5 285 0,95 19,74 4,94 657 263 213 213 238 086 6,6 3,97 683,19
RHS 8ox20x2,0 293 80 20 2 3,74 0,193 2519 630 849 260 264 264 304 084 84 4,96 516,81
RHS 8ox20x2,3 3,34 80 20 23 425 0,192 2819 7,05 957 257 291 291 340 083 93 548 451,78
RHS 8ox20x2,5 360 80 20 25 459 0,191 30,08 7,52 1027 256 308 308 363 082 99 580 471
RHS 80x20x3,0 4,25 80 20 3 541 0190 3445 8,61 11,92 252 344 344 416 080 1,3 6,50 350,76
RHS 8ox20x3,2 450 80 20 32 573 0189 36,06 9,01 1254 25 35 356 435 0,79 1,7 6,75 330,05
RHS 80ox20x3,5 4,86 80 20 35 6,19 0188 3831 958 13,44 249 3,73 3,73 462 0,78 12,4 7,08 303,46
RHS 8ox20x4,0 545 80 20 4 6,95 0186 4167 1042 1483 245 395 395 503 0,75 13,3 7,54 268,09
RHS 8ox20x4,5 6,02 80 20 4,5 7,67 0,185 4454 M3 16,10 2,41 4,12 412 537 0,73 140 7,89 240,66
RHS 8ox20x5,0 6,56 80 20 5 836 0,83 46,94 M,74 1724 237 424 424 567 o71 14,6 815 218,80
RHS 7o0x50x1,5 2,71 70 50 1,5 3,45 0,235 2442 6,98 830 266 1459 584 661 206 287 947 680,32
RHS 70x50x2,0 356 70 50 2 454 0,233 3148 899 1080 263 1876 750 858 203 375 12,20 513,85
RHS 70x50x2,3 4,06 70 50 23 5717 0,232 3546 1013 1223 2,62 21,10 844 9,72 2,02 425 13,74 448,75
RHS 70x50%x2,5 439 70 50 25 559 0,231 3801 1086 1316 261 2259 9,04 10,45 2,01 458 1472 414,05
RHS 70x50%x3,0 519 70 50 3 6,61 0230 4405 1259 1540 258 26,70 1044 12,21 1,99 53,6 17,06 347,60
RHS 70x50x3,2 550 70 50 3,2 7,01 0229 4633 13,24 1625 257 2742 10,97 12,88 1,98 56,7 17,94 326,85
RHS 70x50x3,5 596 70 50 35 759 0,228 49,60 1417 1750 2,56 29,31 1,72 13,86 1,96 611 19,21 300,19
RHS 70x50x4,0 6,71 70 50 4 8,555 0,226 54,67 1562 1948 253 3222 12,89 1541 1,94 681 21,19 264,70
RHS 70oxs0x4,5 7,43 70 50 45 947 0,225 5929 1694 2133 250 3485 13,94 1686 192 746 2300 237,15
RHS 7ox50x5,0 8,13 70 50 5 10,36 0,223 63,46 18713 23,06 2,48 3720 1488 1820 1,90 80,8 24,64 21517
RHS 70x50x6,0 9,45 70 50 6 12,03 0219 70,52 20,5 26,15 2,42 41,14 16,46 2060 1,85 91,7 27,47 18233
RHS 70x50x7,0 1033 70 50 7 13,6 0,210 70,80 20,23 27,28 232 4152 1661 2154 1,78 983 28,89 159,57
RHS 70x50x8,0 11,34 70 50 8 1444 0,206 7318 2091 28,99 2,25 4287 1775 22,86 1,72 103,8 30,18 142,40
RHS 8ox40x1,5 2,71 80 40 15 345 0,235 2899 725 8,93 290 994 497 553 1,70 238 8,57 680,32
RHS 8ox40x2,0 3,56 80 40 2 454 0,233 3736 934 mn61 287 12,72 636 777 1,67 309 M,00 513,85
RHS 8ox40x2,3 4,06 80 40 23 517 0,232 4208 1052 13,5 285 427 714 8m 1,66 350 12,37 448,75
RHS 8ox40x2,5 439 80 40 25 559 0,231 451 M,28 1415 284 1526 763 8,72 1,65 37,6 13,24 414,05
RHS 8ox40x3,0 519 80 40 3 661 0230 5225 13,06 1654 281 1756 8,78 1016 1,63 43,9 1528 347,60
RHS 80x40x3,2 550 80 40 3,2 7,01 0229 5494 13,74 1746 280 1841 921 10,72 162 463 16,05 326,85

RHS 8ox40x3,5 596 80 40 35 759 0228 5881 1470 1879 278 1963 981 W52 161 498 1775 300,19
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8. FERPINTA PROFILE TABLES

Designation Dimensions  Area A i properties, Gl PR PELES, Other properties
ce y-y axis z-z axis

| W, W | W

z

W

el il el ol ; W, AmNV

G A , . ! . y
[kg/m][mm] [mm] [mm] [cm?] [m#m] [em]  [em?] [em?] [em] [emd] [emd] [emd] [em] [em]  [em?]  [me]

RHS 8oxg4ox4,0 6,71 80 40 4 855 0,226 64,79 16,20 20,91 2,75 21,49 10,74 12,77 159 552 18,84 264,70
RHS 8ox40x4,5 7,43 80 40 45 947 0,225 70,22 1756 2289 2,72 2314 MN,57 13,94 156 60,3 20,37 237,15
RHS 8ox4ox5,0 813 80 40 5 1036 0,223 7571 18,78 24,74 2,69 24,59 12,30 1502 154 650 21,74 21517
RHS 8ox4ox6,0 9,45 80 40 6 1203 0219 8332 2083 28,03 263 2696 1348 1692 1,50 7371 24,04 182,33
RHS 8ox40x7,0 10,33 80 40 7 1316 o210 82,78 20,70 29,10 2,51 2702 1351 1762 143 76,9 24,95 159,57
RHS 8ox40x8,0 11,34 80 40 8 444 0206 8509 21,27 3085 243 2766 13,83 1860 138 801 2576 142,40
RHS 100x20x1,5 2,71 100 20 15 3,45 0,235 3594 719 9,72 323 264 264 294 087 86 5,00 680,32
RHS 100x20x2,0 356 100 20 2 4,54 0,233 4617 923 1262 319 329 329 376 085 109 6,26 513,85
RHS 100x20%x2,3 4,06 100 20 2,3 517 0,232 51,89 10,38 1429 317 364 364 421 084 122 6,93 448,75
RHS 100x20%2,5 4,39 100 20 25 559 0,231 5555 11,11 1536 315 3,85 385 450 0,83 13,0 734 41405
RHS 100x20x3,0 519 100 20 3 661 0,230 6410 1282 1793 31 431 431 518 081 14,7 825 347,60
RHS 100x20x3,2 550 100 20 32 7,01 0,229 6730 1346 1891 310 447 447 542 080 153 8,57 32685
RHS 100x20x3,5 596 100 20 3,5 759 0,228 71,85 1437 2033 308 469 469 578 0,79 162 9,01 300,19
RHS 100x20x4,0 6,71 100 20 4 855 0,226 7881 1576 2258 3,04 500 500 631 076 174 9,63 264,70
RHS 100x20x4,5 7,43 100 20 4,5 947 0,225 8500 17,00 2466 3,00 523 523 6,77 0,74 184 101 237,15
RHS 100x20x5,0 8,13 100 20 5 10,36 0,223 90,44 18,09 26,59 296 540 540 717 0,72 19,2 10,48 21517
RHS 100x20%x6,0 9,45 100 20 6 12,03 0,219 9912 19,82 2998 287 559 559 7,77 068 20,0 10,87 182,33
RHS 8ox6ox1,5 318 80 60 1,5 405 0,275 3823 956 M28 3,07 2466 822 928 247 468 139 678,30
RHS 8ox60x2,0 4179 80 60 2 534 0,273 4953 12,38 1473 3,05 31,87 10,62 12701 244 61,2 17,08 511,77
RHS 8ox60x2,3 4,78 80 60 23 6,09 0272 5597 13,99 16,72 3,03 3597 11,99 13,74 243 696 19,29 446,64
RHS 8ox6ox2,5 517 80 60 25 659 0271 60,13 1503 18,02 3,02 38,61 1287 1481 242 751 20,73 411,92
RHS 8ox60x3,0 613 8 60 3 781 0270 70,05 1751 21106 3,00 44,89 1496 17,37 2,40 88,3 24,14 345,40
RHS 8ox60x3,2 6,51 80 60 3,2 829 0269 7383 1846 2237 298 47,28 1576 1836 239 93,5 2545 324,63
RHS 8ox60x3,5 706 8o 60 35 899 0268 7930 1983 24,15 297 50,72 1691 19,81 237 101,0 27,34 297,94
RHS 8ox6ox4,0 797 80 60 4 1015 0,266 87,92 2198 26,99 2,94 5612 18,71 2272 235 13,1 30,32 262,38
RHS 8ox6ox4,5 885 80 60 45 11,27 0,265 9590 23,98 29,69 292 61,09 20,36 2431 233 1246 33,10 234,77
RHS 8ox60ox5,0 9,70 80 60 5 12,36 0,263 103,28 2582 32,24 289 6566 21,89 2638 231 1355 3567 212,71
RHS 8ox60x6,0 1,33 80 60 6 1443 0,259 16,25 29,06 36,91 2,84 73,63 2454 30,6 2,26 1556 40,25 179,73
RHS 8ox60x7,0 1253 80 60 7 1596 0,250 120,20 30,05 3932 2,74 7636 2545 3218 219 170,8 43,28 156,64
RHS 8ox60x8,0 13,85 80 60 8 1764 0,246 126,73 3168 4237 268 80,38 26,79 34,65 2,13 184,0 46,04 139,25
RHS goxsox1,5 3708 90 50 1,5 405 0,275 44,68 9,93 12,06 332 1832 725 8,06 211 40,9 1229 67830
RHS goxs0x2,0 419 90 50 2 534 0,273 5788 1286 1574 3,29 2337 935 1050 209 53,4 1588 51,77
RHS goxs0%x2,3 4,78 90 50 23 6,09 0,272 6541 1453 1787 3,28 2633 1053 1,91 208 606 17,92 446,64
RHS goxsox2,5 517 90 50 25 659 0271 7026 1561 19,25 3,27 2824 1,29 12,82 207 653 19,24 411,92
RHS goxsox3,0 613 90 50 3 781 o270 81,85 1819 2260 3,24 32,74 13,0 1503 2,05 76,7 22,36 34540

RHS gox50x3,2 6,51 90 50 32 8,29 0269 8627 1917 23,90 3,23 3444 13,78 1588 204 811 23,55 324,63
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Section properties, Section properties,

Designation Dimensions : :
y-y axis z-z axis

Other properties

W, W W, W | W, AmN

el ) ply el pli t t

G_H_B_ T A |
[kg/m] [mm] [mm] [mm] [em]  [em] [ems] [em] [emd [em] [eme] [em] [em]  [eme]  [me]

RHS goxs0x3,5 7,06 90 50 35 899 0,268 9266 2059 2579 3,21 3689 1476 1712 203 875 2527 297,94
RHS goxs50x4,0 797 90 50 4 10,5 0,266 102,71 22,82 28,82 3,38 40,71 16,28 19,09 2,00 97,7 27,96 262,38
RHS goxs0x4,5 8,85 90 50 4,5 1,27 0,265 12,02 2489 31,70 3,15 44,20 17,68 20,95 1,98 1074 30,45 234,77
RHS goxs0ox5,0 9,70 90 50 5 12,36 0,263 120,60 26,80 34,41 312 4737 1895 22,70 1,96 16,5 32,75 212,71
RHS gox50x6,0 11,33 90 50 6 1443 0,259 13566 30,15 39,38 3,07 5283 2113 2588 1,91 1329 36,77 179,73
RHS goxs0ox7,0 1253 90 50 7 1596 0,250 139,45 30,99 41,84 2,96 54,58 21,83 27,56 1,85 44,7 39,27 156,64
RHS goxs0x8,0 13,85 90 50 8 17,64 0,246 146,66 32,59 4503 288 5715 22,86 29,58 1,80 154,6 41,52 139,25
RHS 100x40x1,5 318 100 40 1,5 4,05 0,275 5049 10,10 12,68 353 1216 6,08 669 1,73 31,9 1080 678,30
RHS 100x40%2,0 4,19 100 40 2 534 0,273 6538 13,08 1654 350 1561 781 869 1,71 4,5 13,89 51,77
RHS 100x40%2,3 4,78 100 40 23 6,09 0,272 7385 14,77 18,78 348 1754 8,77 985 1,70 47,0 1564 446,64
RHS 100x40%x2,5 517 100 40 25 659 0271 7932 1586 2023 3,47 18,78 939 1059 1,69 50,5 16,76 411,92
RHS 100x40x3,0 613 100 40 3 7,81 0270 9234 18,47 23,75 344 21,67 10,84 1238 1,67 59,0 1939 34540
RHS 100x40x3,2 6,51 100 40 3,2 829 0269 9729 1946 251 3,43 22,76 11,38 13,07 1,66 623 20,39 324,63
RHS 100x40x3,5 7,06 100 40 3,5 8,99 0,268 104,46 2089 27,09 3,41 2431 12,5 1407 1,64 670 21,82 297,94
RHS 100x40x4,0 7,97 100 40 4 10,5 0,266 115,70 23,74 30,26 3,38 2669 1335 1565 1,62 745 24,04 262,38
RHS 100x40x4,5 8,85 100 40 4,5 ™M,27 0,265 126,07 2521 33,26 3,34 2884 1442 1774 1,60 81,5 26,06 234,77
RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 13560 2712 36,09 3,31 30,76 1538 18,552 1,58 879 27,90 212,71
RHS 100x40x6,0 11,33 100 40 6 1443 0,259 152,21 30,44 41,26 3,25 33,96 16,98 21,00 153 993 31,02 179,73
RHS 100x40x7,0 12,53 100 40 7 1596 0,250 15507 31,01 43,66 312 34,76 17,38 22,24 1,48 106,0 32,65 156,64
RHS 100x40x8,0 13,85 100 40 8 17,64 0,246 162,30 32,46 46,89 3,03 36,03 18,01 23,72 1,43 11,5 34,08 139,25
RHS 100x50x1,5 3,42 100 50 15 435 0,295 57,77 M55 416 3,64 1989 796 879 24 471 13,70 677,49
RHS 100x50%x2,0 4,50 100 50 2 574 0293 7498 1500 1850 3,62 2567 1027 M46 212 61,6 17,73 510,95
RHS 100x50%2,3 514 100 50 23 655 0292 8483 16,97 21,03 360 28,95 11,58 13,01 210 69,9 20,02 445,81
RHS 100x50%x2,5 556 100 50 25 7,09 0,291 9120 1824 22,67 3,59 31,06 12,42 14,01 2,09 754 21,49 411,08
RHS 100x50x3,0 6,60 100 50 3 8,41 0,290 106,46 2129 2666 356 36,06 1442 1644 2,07 88,6 2501 344,54
RHS 100x50x3,2 7,01 100 50 3,2 8,93 0,289 112,29 2246 2820 3,55 3795 1518 1737 206 93,7 2635 323,76
RHS 100x50%x3,5 7,61 100 50 3,5 969 0,288 120,76 2415 30,47 3,53 40,68 16,27 18,74 2,05 1011 28,30 297,06
RHS 100x50%x4,0 8,59 100 50 4 10,95 0,286 134,04 26,83 3410 3,50 44,95 17,98 20,93 2,03 13,0 31,35 261,48
RHS 100x50%4,5 9,55 100 50 45 1217 0,285 146,61 29,32 3756 3,47 4887 19,55 23,00 2,00 1243 3418 233,84
RHS 100x50x5,0 10,48 100 50 5 13,36 0,283 158,19 31,64 40,84 3,44 52,45 20,98 24,95 1,98 1349 36,80 21,76
RHS 100x50%6,0 12,27 100 50 6 1563 0,279 178,75 35,75 46,90 3,38 58,67 23,47 2852 1,94 1542 41,43 178,72
RHS 100x50x7,0 13,63 100 50 7 17,36 0,270 18540 37,08 50,17 3,27 61,11 2444 30,57 1,88 168,5 44,47 155,53
RHS 100x50x8,0 1511 100 50 8 19,24 0,266 196,24 39,25 5425 3,19 64,29 2572 32,94 1,83 180,8 47,20 138,06
RHS 100x60x1,5 3,65 100 60 15 4,65 0315 6505 13,01 1563 3,74 29,79 9,93 M,04 253 642 1661 676,80
RHS 100x60x2,0 4,82 100 60 2 6,34 0,313 8459 16,92 2046 3,71 3860 12,87 1443 25 841 21,56 510,24

RHS 100x60x2,3 550 100 60 23 701 0312 9581 1916 23,27 3,70 43,63 1454 1640 2,49 957 24,40 445,09
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8. FERPINTA PROFILE TABLES

Designation Dimensions A i properties, Gl PR PELES, Other properties
ce y-y axis z-z axis

| W, W | W

z

W

dls il el ol ; W, AmNV

G L Y ) X ;
[kg/m][mm] [mm] [mm] [cm?] [m#m] [em]  [em?] [em?] [em] [emd] [emd] [emd] [em] [em]  [em?]  [me]

RHS 100x60x2,5 596 100 60 25 759 0,311 103,09 2062 2511 3,69 4688 1563 1768 249 1033 2623 410,35
RHS 100x60x3,0 707 100 60 3 9,01 0,310 120,57 241 2957 3,66 54,65 1822 20,79 2,46 121,7 30,64 343,80
RHS 100x60x3,2 7,51 100 60 3,2 957 0309 12729 2546 31,30 3,65 5761 19,20 22,00 2,45 1288 32,33 323,01
RHS 100x60x3,5 8,56 100 60 3,5 10,39 0,308 137,07 27,41 33,84 3,63 61,91 2064 23,77 244 1393 34,79 296,29
RHS 100x60x4,0 9,22 100 60 4 711,75 0,306 152,58 30,52 37,94 360 6868 2289 2660 242 1563 38,68 260,70
RHS 100x60x4,5 10,26 100 60 4,5 13,07 0,305 167,74 33,43 41,85 3,58 74,98 24,99 29,31 2,40 1724 42,34 233,04
RHS 100x60x5,0 11,27 100 60 5 1436 0,303 180,77 36,15 4559 3,55 80,83 26,94 31,88 237 1879 45,75 210,94
RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 20530 41,06 52,54 3,49 91,20 30,40 36,64 233 2164 51,92 177,86
RHS 100x60x7,0 14,72 100 60 7 18,76 0,290 215,73 43,15 56,68 3,39 96,14 32,05 39,60 2,26 239,9 56,40 154,58
RHS 100x60x8,0 16,36 100 60 8 20,84 0,286 230,18 46,04 61,61 3,32 102,18 34,06 42,97 2,21 2603 60,49 137,06
RHS 120x40x1,5 3,65 120 40 15 465 0,315 80,10 13,35 17,03 415 1439 719 784 1,76 402 13,02 676,80
RHS 120x40%x2,0 4,82 120 40 2 614 0,313 10407 1734 2228 412 1850 9,25 1021 1,74 523 16,78 510,24
RHS 120x40x2,3 550 120 40 2,3 7,01 0,312 1781 19,64 2533 410 2082 1041 1,58 1,72 593 18,91 445,09
RHS 120x40x2,5 596 120 40 25 759 031 126,71 2112 27,32 4,09 2230 1,5 12,47 1,71 638 20,27 410,35
RHS 120x40x3,0 707 120 40 3 9,01 0,310 148,04 24,67 3216 4,05 2579 12,89 1460 1,69 746 23,5 343,80
RHS 120x40x3,2 7,51 120 40 3,2 957 0,309 156,22 26,04 34,03 4,04 2710 13,55 1543 1,68 78,7 24,73 323,01
RHS 120x40x3,5 8,16 120 40 3,5 10,39 0,308 168,10 28,02 36,78 4,02 28,98 1449 1663 1,67 84,7 2649 296,29
RHS 120x40%x4,0 9,22 120 40 4 1,75 0,306 186,89 31,15 41,21 3,99 31,90 1595 1853 1,65 942 29,24 260,70
RHS 120x40%4,5 10,26 120 40 4,5 13,07 0,305 204,46 34,08 4543 3,96 3454 1727 20,33 163 1031 31,76 233,04
RHS 120x40x5,0 11,27 120 40 5 14,36 0,303 220,81 36,80 49,45 3,92 36,93 1846 2202 1,60 11,4 34,05 210,94
RHS 120x40x6,0 13,21 120 40 6 16,83 0,299 249,97 41,66 56,89 3,85 40,97 2049 2508 156 126,0 38,02 177,86
RHS 120x40x7,0 14,72 120 40 7 18,76 0,290 259,27 43,21 61,01 3,72 42,50 21,25 26,86 151 1355 40,37 154,58
RHS 120x40x8,0 16,36 120 40 8 20,84 0,286 274,79 4580 6613 3,63 44,39 2219 28,84 1,46 43,5 42,41 137,06
RHS 100x70x1,5 3,89 100 70 1,5 4,95 0,335 72,33 1447 17711 3,82 42,02 12,01 13,44 291 82,7 1952 676,18
RHS 100x70x2,0 513 100 70 2 6,54 0,333 9419 18,84 22,42 3,80 5460 1560 17,60 2,89 108,5 2540 509,61
RHS 100x70x2,3 587 100 70 23 7,47 0,332 106,79 21,36 2552 3,78 61,82 17,66 20,02 2,88 1236 28,78 444,45
RHS 100x70x2,5 6,35 100 70 25 8,09 0,331 11497 22,99 27,55 3,77 6650 19,00 21,60 287 133,5 30,98 409,71
RHS100x70x3,0 7,54 100 70 3 9,61 0330 13469 2694 3248 3,74 7774 2221 2545 2,84 157,7 36,27 3434
RHS 100x70x3,2 8,01 100 70 3,2 1021 0,329 142,29 28,46 34,40 3,73 82,05 23,44 2694 284 167,71 38,31 322,35
RHS 100x70x3,5 8,71 100 70 3,5 M09 0,328 153,37 30,67 37,22 3,72 88,33 2524 29,14 2,82 181,0 41,29 29563
RHS 100x70%4,0 9,85 100 70 4 12,55 0,326 171,02 34,20 41,78 3,69 98,29 28,08 32,68 2,80 2034 46,03 260,01
RHS 100x70x4,5 10,97 100 70 4,5 13,97 0,325 187,68 37,54 46,75 3,67 107,63 30,75 36,07 2,78 2250 50,51 232,34
RHS 100x70x5,0 12,05 100 70 5 1536 0,323 203,35 40,67 50,34 3,64 116,38 33,25 39,31 2,75 2457 5473 210,23
RHS 100x70%x6,0 1416 100 70 6 18,03 0,319 231,84 46,37 5818 3,59 132,14 37,76 4535 2,71 2845 62,44 177,12
RHS 100x70x7,0 1582 100 70 7 20,6 0,310 246,06 49,21 63,19 3,49 140,55 40,16 49,33 2,64 3182 68,39 153,77

RHS 100x70x8,0 17,62 100 70 8 22,44 0,306 26412 52,82 68,97 3,43 150,49 43,00 53,79 2,59 347,9 73,86 13620
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Section properties, Section properties,

Designation Dimensions : :
y-y axis z-z axis

Other properties

el W i Iz Wel k

W | W, AmN

Pl t t

G_H_B_ T A I
[kg/m] [mm] [mm] [mm] [em]  [em] [ems] [em] [emd [em] [eme] [em] [em]  [eme]  [me]

RHS 120x50x1,5 3,89 120 50 1,5 495 0,335 90,64 151 18,81 4,28 2342 937 1024 217 60,0 1653 67618
RHS 120x50%x2,0 5,13 120 50 2 6,54 0,333 M7,99 19,67 24,64 4,25 3028 1211 13,38 215 78,4 21,41 509,61
RHS 120x50%x2,3 587 120 50 2,3 7,47 0,332 133,74 22,29 28,04 4,23 3419 13,68 1520 2,4 89,1 24,20 444,45
RHS 120x50%x2,5 6,35 120 50 2,5 8,09 0,331 143,97 23,99 30,26 422 36,70 1468 16,39 213 96,0 26,01 409,71
RHS 120x50x3,0 7,54 120 50 3 961 0,330 16858 28,10 3567 419 4269 1708 19,26 2171 12,9 30,32 343,14
RHS 120x50x3,2 8,01 120 50 3,2 10,21 0,329 178,05 29,68 37,77 418 44,97 17,99 20,37 210 M9,4 31,96 322,35
RHS 120x50x3,5 8,71 120 50 3,5 1,09 0,328 191,86 31,98 40,86 416 48,27 19,31 22,00 2,09 128,9 3435 29563
RHS 120x50x4,0 9,85 120 50 4 12,55 0,326 213,82 3564 4585 413 53,43 21,37 2461 2,06 144,2 38,13 260,01
RHS 120x50%4,5 10,97 120 50 4,5 13,97 0,325 234,49 39,08 50,62 410 58,22 23,29 27,09 2,04 158,7 41,65 232,34
RHS 120x50x5,0 12,05 120 50 5 1536 0,323 253,89 42,32 5520 4,07 6262 2505 29,45 2,02 1724 44,92 210,23
RHS 120x50x6,0 14,76 120 50 6 18,03 0,319 288,99 48,16 63,73 400 70,36 2814 33,80 1,98 1975 50,76 177,12
RHS 120x50x7,0 1582 120 50 7 20,16 0,310 304,02 50,67 68,92 3,88 7417 29,67 3659 1,92 2172 5489 153,77
RHS 120x50x8,0 17,62 120 50 8 2244 0,306 32505 5417 7509 3,81 7858 31,43 39,66 1,87 2342 5859 136,20
RHS 100x80x1,5 4,12 100 80 1,5 525 0,355 7960 1592 18,59 3,89 56,72 1418 1599 3,29 102,4 22,43 67564
RHS 100x80x2,0 545 100 80 2 6,94 0,353 103,80 20,76 24,38 3,87 73,87 18,47 20,97 3,26 1346 29,24 509,06
RHS100x80x23 6,23 100 80 23 793 0352 M7,77 2355 27,77 385 8375 2094 23,87 3,25 1535 33,17 443,89
RHS 100x80x2,5 6,74 100 8o 25 859 0,351 126,86 2537 29,98 3,84 90,17 22,54 2577 3,24 1658 3573 409,14
RHS 100x80x3,0 8,01 100 80 3 10,21 0,350 148,81 29,76 3539 3,82 10564 2641 30,40 3,22 196,71 41,91 342,57
RHS 100x80x3,2 8,51 100 80 3,2 10,85 0,349 157,28 3146 3750 3,81 1,60 27,90 32,20 3,21 208,0 44,30 321,77
RHS 100x80x3,5 9,26 100 80 3,5 1,79 0,348 169,67 33,93 40,60 3,79 120,30 30,07 3486 3,9 2254 47,79 29504
RHS 100x80x4,0 10,48 100 80 4 13,35 0346 189,47 3789 4562 3,77 13417 33,54 3975 3,17 2538 5338 259,41
RHS 100x80x4,5 11,67 100 80 4,5 1487 0,345 20821 41,64 50,45 3,74 147,27 36,82 43,28 3,5 2812 58,69 231,73
RHS 100x80x5,0 12,84 100 80 5 16,36 0,343 22594 4519 5509 3,72 159,61 39,90 47,24 3,2 307,5 63,72 209,60
RHS 100x80x6,0 1510 100 80 6 19,23 0,339 258,39 51,68 63,82 3,67 182,50 4553 54,67 3,08 3574 72,98 176,47
RHS 100x80x7,0 16,92 100 80 7 21,56 0,330 276,38 5528 69,70 3,58 19503 48,76 59,76 3,01 4021 80,42 153,06
RHS 100x80x8,0 18,87 100 80 8 24,04 0,326 298,06 59,61 76,33 3,52 210,02 52,50 6541 2,96 441,8 87,29 13545
RHS 120x60x1,5 412 120 60 1,5 525 0,355 10117 16,86 20,59 4,39 34,93 11,64 12,79 258 823 20,03 675,64
RHS 120x60x2,0 545 120 60 2 6,94 0,353 131,92 21,99 27,00 4,36 4533 1511 16,75 2,56 107,9 26,05 509,06
RHS 120x60%x2,3 6,23 120 60 23 793 0,352 149,68 24,95 30,75 434 51,30 17,70 19,05 2,54 122,8 29,50 443,89
RHS 120x60%x2,5 6,74 120 60 2,5 859 0,351 161,23 2687 33,20 433 5515 18,38 20,56 2,53 1326 31,75 409,14
RHS 120x60x3,0 8,01 120 60 3 10,21 0,350 189,12 31,52 39,18 4,30 64,40 21,47 24,21 2,51 156,3 37,4 342,57
RHS 120x60x3,2 8,51 120 60 3,2 10,85 0,349 199,88 33,31 41,51 429 6795 2265 2563 250 1656 39,21 321,77
RHS 120x60x3,5 9,26 120 60 3,5 11,79 0,348 21561 3594 44,94 4,28 73,09 24,36 27,72 2,49 1792 42,24 295,04
RHS 120x60%4,0 10,48 120 60 4 13,35 0,346 240,74 40,12 50,49 425 81,25 27,08 31,08 2,47 2011 47,05 259,41
RHS 120x60x4,5 11,67 120 60 4,5 14,87 0,345 264,52 44,09 5582 4,22 88,88 29,63 34,30 2,44 2221 51,58 231,73

RHS 120x60x5,0 12,84 120 60 5 1636 0,343 286,97 47,83 60,95 419 9599 32,00 37,38 242 2422 5585 209,60
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8. FERPINTA PROFILE TABLES

Designation Dimensions  Area A i properties, Gl PR PELES, Other properties
ce y-y axis z-z axis

W i | W

2 el

W

el Pl Pl I, W, AmN

G L Yy D y 5
[kg/m][mm] [mm] [mm] [cm’] [mz/m] [cm“] [cm3 [cm3 [cm] [cm"] [cm3 |:cm3 [ ] [cm’*] [cm3] [m“]

RHS 120x60%x6,0 1510 120 60 6 19,23 0,339 328,01 54,67 70,57 413 108,77 36,26 43,2 2,38 279,7 63,60 176,47
RHS 120x60x7,0 16,92 120 60 7 21,56 0,330 348,77 5813 76,83 4,02 M592 38,64 4702 232 31,6 6954 153,06
RHS 120x60x8,0 18,87 120 60 8 24,04 0,326 37531 62,55 84,05 3,95 123,98 41,33 51,29 2,27 3396 74,96 13545
RHS 120x80x1,5 4,59 120 80 1,5 585 0,395 122,23 20,37 24,4 457 6597 1649 1835 3,36 133,0 27,05 674,72
RHS 120x80x2,0 6,07 120 80 2 7,74 0,393 159,77 26,63 31,72 4,54 86,04 21,51 24,09 3,33 1750 3532 508,12
RHS 120x80%x2,3 6,95 120 80 2,3 8,85 0,392 181,54 30,26 36,6 4,53 97,64 24,41 27,44 3,32 199,6 40,11 442,95
RHS 120x80x2,5 7,53 120 80 2,5 9,59 0,391 19575 32,63 39,07 452 10519 2630 29,65 3,31 2158 43,23 408,19
RHS 120x80x3,0 8,96 120 80 3 1,41 0,390 230,20 38,37 46,20 4,49 123,43 30,86 3502 3,29 2555 50,80 341,59
RHS 120x80x3,2 9,52 120 80 3,2 12,13 0,389 243,55 40,59 48,98 4,48 130,48 32,62 3772 3,28 271,0 53,73 320,79
RHS 120x80x3,5 10,36 120 80 3,5 13,19 0,388 263,13 43,86 53,09 4,47 140,80 3520 40,21 3,27 293,9 58,03 294,05
RHS 120x80x4,0 11,73 120 80 4 14,95 0,386 294,59 49,0 59,77 4tk 157,29 39,32 4523 3,24 3312 64,93 258,41
RHS 120x80x4,5 13,08 120 80 45 16,67 0,385 324,58 5410 66,22 4,41 172,95 43,24 50,07 3,22 3673 71,51 230,70
RHS 120x80x5,0 14,41 120 80 5 1836 0,383 353,14 58,86 72,45 4,39 187,78 46,94 54,74 3,20 4023 77,77 208,56
RHS 120x80x6,0 16,98 120 80 6 21,63 0,379 406,06 67,68 84,25 4,33 21503 53,76 63,55 3,5 4685 89,40 175,38
RHS 120x80x7,0 19,12 120 80 7 24,36 0,370 438,27 73,04 92,65 4,24 232,45 581 69,98 3,09 529,4 99,06 151,89
RHS 120x80x8,0 21,39 120 80 8 27,24 0,366 47583 7931 101,97 418 251,66 62,92 76,93 3,04 5840 108,01 134,23
RHS 140x60x1,5 4,59 140 60 1,5 585 0,395 147,79 21,11 26,4 5,03 40,06 13,35 14,55 2,62 100,9 23,46 674,72
RHS 140x60x2,0 6,07 140 60 2 7,74 0,393 193,93 27,59 3434 500 5206 1735 19,07 2,59 1323 30,53 508,12
RHS 140x60%x2,3 6,95 140 60 23 885 0,392 219,41 31,34 3974 4,98 5896 19,65 21,71 2,58 150,7 34,61 442,95
RHS 140x60x2,5 7,53 140 60 25 959 0391 236,55 33,79 4229 497 6343 214 2343 2,57 162,7 37,26 408,19
RHS 140x60x3,0 896 140 60 3 1,41 0,390 278,08 39,73 49,98 4,94 7416 24,72 27,63 2,55 191,9 43,64 341,59
RHS 140x60x3,2 9,52 140 60 3,2 12,13 0,389 294,17 42,02 52,99 4,93 7828 26,09 29,27 254 2033 46,0 320,79
RHS 140x60x3,5 10,36 140 60 3,5 13,79 0,388 317,75 4539 5743 4,91 8428 28,09 31,68 2,53 220,1 49,69 294,05
RHS 140x60x4,0 1,73 140 60 4 1495 0,386 35559 50,80 64,63 4,88 93,81 31,27 3556 2,51 2471 5542 258,41
RHS 140x60x4,5 13,08 140 60 45 16,67 0,385 391,63 5595 71,59 4,85 102,77 34,26 3930 2,48 2731 60,83 230,70
RHS 140x60x5,0 14,41 140 60 5 18,36 0,383 42589 60,84 7830 482 11,96 37,05 42,88 2,46 298,0 6594 208,56
RHS 140x60%6,0 16,98 140 60 6 21,63 0,379 489,79 69,88 91,01 4,76 126,34 42,11 49,60 2,42 3445 7529 175,38
RHS 140x60x7,0 1972 140 60 7 24,36 0,370 524,93 7499 99,79 464 13569 4523 5444 236 3850 82,70 151,89
RHS 140x60x8,0 21,39 140 60 8 27,24 0,366 568,52 81,22 109,70 4,57 145,79 48,60 59,61 2,31 420,7 89,46 134,23
RHS 150x50%1,5 4,59 150 50 1,5 585 0,395 158,88 21,18 26,91 521 28,71 M49 12,43 222 79,7 20,76 674,72
RHS 150x50x2,0 6,07 150 50 2 7,74 0,393 207,53 27,67 3535 518 3720 1488 1626 2,19 1042 26,94 508,12
RHS 150x50%2,3 6,95 150 50 2,3 8,85 0,392 23571 31,43 40,28 516 42,04 16,82 18,49 218 8,5 30,49 442,95
RHS150x50%2,5 7,53 150 50 2,5 9,59 0,391 25408 33,88 4352 515 4517 18,07 19,95 217 127,7 32,78 408,19
RHS 150x50%x3,0 8,96 150 50 3 1,41 0,390 298,55 39,81 5143 512 5265 21,06 23,49 2,15 150,2 38,28 341,59
RHS 150x50x3,2 9,52 150 50 3,2 1213 0,389 31576 42,10 5452 510 5550 22,20 24,86 214 158,9 40,38 320,79

RHS 150x50%3,5 10,36 150 50 3,5 713,19 0,388 340,98 4546 59,08 508 59,64 23,86 2688 213 71,7 43,45 294,05
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8.2 STRUCTURAL STEEL HOLLOW SECTIONS IN HIGH STRENGTH STEEL

Section properties, Section properties,

: : Other properties
y-y axis z-z axis

Designation Dimensions  Area

€] H B T A A | W. W i |, W

i I W AMN

P, y el t t

[kg/m][mm] [mm] [mm] [em] [m¥n] e [emd] [emd] [en] [em]  [emd] g fem] [emd [emd] [

RHS 150x50%4,0 11,73 150 50 4 14,95 0,386 381,39 50,85 66,47 505 6616 26,47 30,3 210 1921 48,30 258,41
RHS 150x50%4,5 13,08 150 50 4,5 16,67 0,385 419,82 5598 73,60 502 7223 28,89 33,24 208 216 5285 230,70
RHS 150x50%5,0 14,41 150 50 5 18,36 0,383 456,29 60,84 80,48 4,99 7787 3115 36,20 2,06 2301 57,11 208,56
RHS 150x50%6,0 16,98 150 50 6 21,63 0,379 523,47 69,80 93,48 492 8789 3516 41,72 2,02 2640 64,77 17538
RHS 150x50x7,0 19,12 150 50 7 24,36 0370 559,30 74,57 10231 479 93,75 3750 4562 1,96 2918 70,53 151,89

RHS 150x50x8,0 21,39 150 50 8 27,24 0,366 604,42 80,59 112,36 4,71 100,00 40,00 49,74 1,92 3159 7568 134,23
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