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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; 
(ii) light and dynamic structures; and 
(iii) 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
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 a result, 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 4).

PART A
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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 2nd order analysis, with the consideration of imperfections (EC3-
1-1 clause 5.2.2(2)). There is a multiplicity of ways to assess 2nd 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 2nd order effects (method 1);

–– global analysis partially accounts for imperfections (global structural imperfections) and 
2nd order effects (global effects), while individual stability checks on members (clause 6.3) 
intrinsically account for member imperfections and local 2nd 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 2.1 illustrates the described methodologies.

Stability
verification of
each element

First order analysis

Buckling length
according to the
global buckling

mode of the
structure

Cross section
check in the

extremes of the
member

Global effects
P-Δ

Local effects
P-δ

Global 
geometrical
imperfectios

Equivalent
geometrical

imperfections

Material  
+

Geometrical
imperfections
of the member

Stability verification
of each element

Buckling length as the real 
length

Second order analysis

Cross section
check in the
extremes of
the member

Approximate
or numerical
methods of

analysis of the
structure

Cross section
check

Approximate
or numerical
methods of

analysis of the
structure

Numerical methods
(nonlinear analysis)

3D 
GMNIA

General 
Method

- In-plane GMNIA
- LBA
- Buckling curve

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
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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 

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 - 3t or c = b - 3t.

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

Internal compression parts or RHS or SHS cross sections

 

Class Part subjected 
to bending

Part subjected 
to compression

Part subjected to bending and 
compression

Stress distribution
(compression po-
sitive)

1 ε≤c t 72 ε≤c t 33

α ε
α

α ε
α

> ≤
−

≤ ≤

c t

c t

if 0,5,
396

13 1

if 0,5,
36
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Table 2.1 - Maximum width-to-thickness ratios for internal compression parts

2 ε≤c t 83 ε≤c t 38

α ε
α

α ε
α

> ≤
−

≤ ≤

c t

c t

if 0,5,
456

13 1

if 0,5,
41,5

Stress distribution
(compression po-
sitive)

3 ε≤c t 124 ε≤c t 42

ε

ε ( ) ( )

Ψ > − ≤
+ Ψ

Ψ > − ≤ −Ψ −Ψ

c t

c t

if 1,
42

0,67 0,33

if 1*, 62 1

ε = f235 y

fy (N/mm2) 235 275 355 420 460

ε 1,00 0,92 0,81 0,75 0,71

*Y = -1 applies where either the compression stress σ < fy or the tensile strain εy > fy /E.

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

Tubular sections

t

d

Class Section in bending and/or compression

1 ε≤d t/ 50 2

2 ε≤d t/ 70 2

3

ε≤d t/ 90 2

Note: For d/t > 90ε2, see EN 1993-1-6 [2]

2.2 CROSS SECTION CLASSIFICATION
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Table 2.2 - Maximum width-to-thickness ratios for compression parts

e = 235 / yf

fy (N/mm2) 235 275 355 420 460

ε 1,00 0,92 0,81 0,75 0,71

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

ε
ψ

≤
+

d t
2520
5 23

2

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 γM0, γM1 and γM2, 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 γMi are recommended for buildings: γM0 = 1.00; 
γM1 = 1.00 and γM2 = 1.25 are considered here.

Eq. 2.1
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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:

≤
N
N

1,0Ed

t Rd,

where NEd is the design value of the axial force 
and Nc,Rd 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 Nt,Rd, in general, is given by the smal-
lest value between the plastic design resistance 
of the whole  section Npl,Rd design ultimate 
resistance of the net cross section at holes for 
fasteners Nu,Rd.

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

≤
N
N

1,0Ed

c Rd,

where NEd is the design value of the axial force 
and Nc,Rd 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

γ=N Afc Rd y M, 0

 - Class 4 cross section

γ=N A fc Rd eff y M, 0

where A is the gross area of the cross section, 
Aeff is the effective area of a class 4 cross sec-

tion, fy is the yield strength of steel and γM0 is 
a partial safety factor. In evaluating Nc,Rd, holes 
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 MEd at each cross 
section should satisfy (EC3-1-1 clause 6.2.5(1)): 

≤
M
M

1,0Ed

c Rd,

where MEd is  the design value of the bending 
moment and Mc,Rd 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

γ=M W fc Rd pl y M, 0

 - Class 3 cross sections

γ=M W fc Rd el y M, ,min 0

- Class 4 cross sections

γ=M W fc Rd eff y M, ,min 0

where Wpl is the plastic section bending mo-
dulus; Wel,min is the minimum elastic section 
bending modulus; Weff,min is the minimum elas-
tic bending modulus of the reduced effective 
section; fy is the yield strength of the material; 
and γM0 is the partial safety factor.

Eq. 3.1

Eq. 3.4

Eq. 3.5

Eq. 3.2

Eq. 3.3

Eq. 3.6

Eq. 3.7

Eq. 3.8
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3.3 Shear force

According to clause 6.2.6, the design value of 
the shear force, VEd, must satisfy the following 
condition:

≤
V
V

1,0Ed

c Rd,

where Vc,Rd is the design shear resistance.

Considering plastic design, in the absence of 
torsion the design shear resistance, Vc,Rd, is 
given by the design plastic shear resistance, 
Vpl,Rd, given by the following expression:

V A f 3pl Rd y M, 0γ( )= ν

where An 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/ ( )= +ν

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

A Ab b h/ ( )= +ν

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

A A2 / π=ν

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:

τ
γ( ) ≤f 3

1,0Ed

y M0

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

τ =
V S

It2Ed
Ed

Where VEd 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; I 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  
hw/tw > 72 ε/η, where hw and tw represent the 
depth and the thickness of the web (RHS and 
SHS sections), respectively, η is a factor defined 
in EC3-1-5, which may be conservatively taken as 
1.0, and ε is given by the relation √(235/fy). When 
load is parallel to width, hw 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):

Eq. 3.10

Eq. 3.13

Eq. 3.15

Eq. 3.9

Eq. 3.11

Eq. 3.12

Eq. 3.14
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≤
T
T

1,0Ed

Rd

where TEd is the design value of the torsional 
moment and TRd 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, TEd, should be de-
composed into two components:

= +,Ed t Ed wEdT T T

where Tt,Ed is the internal component of uni-
form torsion (or St. Venant’s torsion) and Tw,Ed 
is the internal component of warping torsion. 
According to clause 6.2.7 (7), for closed hollow 
sections, the latter may be neglected, TW,Ed≈0.

For the calculation of the resistance TRd 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 Vpl,Rd shall be replaced by Vpl,T,Rd, which is 
the reduced design plastic shear resistance, to 
account for the torsional moment. According to 
clause 6.2.7(9) the following shall be satistied:

≤
V

V
1,0Ed

pl T Rd, ,

Where, for hollow sections, 

τ
γ( )= −












≤V

f
1

3
1,0pl T Rd

t Ed

y M

, ,
,

0

And the shear stresses tt,Ed come from the 
uniform component Tt,Ed.

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 (σ) and elastic 
shear stresses (τ), 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)):

σ σ τ
γ

= + ≤−

f
3von Mises

y

M

2 2

0

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

σ x,Ed

fy γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

+ τ Ed

fy 3γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

≤ 1⇒
My ,Ed

Mel,Rd γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

+ VEd

Vel,Rd γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

≤ 1

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 VEd < 50% of the plastic shear 
resistance Vpl,Rd, it is not necessary to 
reduce the design moment resistance 
Mc,Rd, except where shear buckling re-
duces the cross section resistance.

–– When VEd ≥50% of the plastic shear re-
sistance Vpl,Rd, the value of the design 
moment resistance should be eva-
luated using a reduced yield streng-
th (1-ρ)fy for the shear area, where  
r = (2 VEd/Vpl,Rd-1)

2.

Eq. 3.17

Eq. 3.18

Eq. 3.16

Eq. 3.20

Eq. 3.21

Eq. 3.19



Design manual of welded and cold-formed hollow sections

3. RESISTANCE OF CROSS SECTIONS

14

When torsion is present, r = (2 VEd / Vpl,T,Rd-1)
2; and r = 0 if VEd ≤ 0,5 Vpl,T,Rd

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

σ x,Ed

fy γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

+ τ Ed

fy 3γ M0

⎛

⎝
⎜

⎞

⎠
⎟

2

≤ 1 ⇒ NEd

Nel,Rd γ M0

+
My ,Ed

Mel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

+ VEd

Vel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

≤ 1

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):

= −
−

≤M M
n
a

M M
1

1 0,5
butN y Rd pl y Rd

w
N y Rd pl y Rd, , , , , , , ,

= −
−

≤M M
n

a
M M

1
1 0,5

butN z Rd pl z Rd
f

N y Rd pl y Rd, , , , , , , ,

where

= ≤ = − ≤ = − ≤n
N

N
a

A bt
A

a
A ht

A
0,5,

2
0,5 and

2
0,5Ed

pl Rd
w f

,

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

( )= −M M n1N Rd pl Rd, ,
1,7

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













+












≤
α β

M

M

M

M
1y Ed

N y Rd

z Ed

N z Rd

,

, ,

,

, ,

Eq. 3.22

Eq. 3.23

Eq. 3.25

Eq. 3.24

Eq. 3.26
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Where, for rectangular hollow sections,

And for circular hollow sections, 

α β= = 2

α β= =
−

≤
n

1.66
1 1, 13

62

Eq. 3.27

Eq. 3.28
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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

π=N
E I

Lcr
e

2

2

where Le=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:

,Ed b RdN N≤

where Nb,Rd is the design buckling resistance 
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

χ γ=N Af Mb Rd y, 1

 - Class 4 cross sections

χ γ=N A f Mb Rd eff y, 1

where χ is the reduction factor for the rele-
vant buckling mode and γM1 is a partial safety 
factor (EC3-1-1 clause 6.3.1.1(3)). The reduc-
tion factor χ is obtained from the following 
expression:

χ = 1

φ + φ 2 − λ 2
, mas  χ ≤ 1

In this expression, φ = 0,5 1+α λ −0,2( )+ λ 2⎡⎣ ⎤⎦  
and λ  is the non-dimensional slenderness 
coefficient, given by:

 - Class 1, 2 or 3 cross sections

λ λ
λ

= =Af Ny cr
1

 - Class 4 cross sections

λ λ
λ

= =A f N
A

Aeff y cr
eff

1

where Ncr is the elastic critical load (Euler’s 
critical load) for the relevant buckling mode 
and  λ = Le i  e λ1 = π E fy . The effect of imper-
fections is included by the imperfection factor 
α, which assumes values of 0.13, 0.21, 0.34, 
0.49 and 0.76 for curves a0, a, b, c and d (Eu-
ropean design buckling curves), respectively. 
These curves, mathematically represented by 
equation (3.29), are illustrated in Figure 3.1. 
The imperfection factor α 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.

Eq. 4.1

Eq. 4.2

Eq. 4.3

Eq. 4.4

Eq. 4.5

Eq. 4.6

Eq. 4.7
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Table 4.1 - Selection of the buckling curve 

Cross section Geometry limits
Buckling  

about 
axis

Buckling curve

S 235
S 275
S355
S420

S460

H
ol

lo
w

 
se

ct
io

ns

Cold formed any c c

According to clause 6.3.1.2(4), for values of the non-dimensional slenderness λ ≤ 0,2  or 
if  NEd/Ncr ≤ 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.

Fig. 4.1 - Buckling curves according to EC3-1-1
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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.

π
π ( ) ( )( )

( )
= +













−











M C

E I

k L

k L GI
E I

C z C zcr
z

z

z T

z
g g1

2

2

2

2 2

2
0.5

2

where,
–– C1 and C2 are coefficients depending on the shape of the bending moment diagram and 

on support conditions;
–– kz and kw are effective length factors that depend on the support conditions at the end 

sections. Factor kz is related to rotations at the end sections about the weak axis z, and 
kw 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 kz = kw = 1.0 may be adopted;

–– zg = (za - zs) where za and zs 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 C1, the procedure from Figure 4.2 for a general bending moment distri-
bution is considered [6]:

k
k
k k k

k
k

k1 5 5
1 1

5 11 2 2
1
3

2
2 3

1 2
4

2
3

1
2 5 1α α α α α= − = = +







= = −

A
M

M

A
M

M M M M M

1

M 2M 3M 2M M

9

1
max
2

1 1
2

2 2
2

3 3
2

4 4
2

5 5
2

1 2 3 4 5 max
2

2
1
2

2 3 4 5

max

α α α α α
α α α α α( )=

+ + + + +
+ + + + +

=
+ + + +

k k k1 2=

=

+ −







 + −

C

kA
k

A
k

A

A

1
2

1
2

1

1 2

2

2

1

Fig. 4.2 - Determination of C1 according to [6]

Eq. 4.8



Design manual of welded and cold-formed hollow sections

4. BUCKLING RESISTANCE OF MEMBERS

20

The values of Mi and Mmax to be considered in for determination of C1 are given in Figure 4.3, 
with the corresponding signs.

The values of k1 and k2 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, k1 (or 
k2) is 0.5; if warping and bending are free at the left (or right) end, k1 (or k2) is 1. k1 or k2 may 
be safely assumed as 1 for other end conditions.

Regarding C2, for a uniformly distributed loading it may be taken as C2=0.45 and C2=0.36 respec-
tively for kz=1 and kz=0.5; and for a concentrated load at mid-span it may be taken as C2=0.59 and 
C2=0.48 respectively for kz=1 and kz=0.5. In beams subject to end moments, by definition, C2zg =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)):

M
M

1,0Ed

b Rd,

≤

where MEd is the design value of the bending moment and Mb,Rd is the design buckling resis-
tance, given by (EC3-1-1 clause 6.3.2.1(3)):

χ γ=M W fb Rd LT y y M, 1

where Wy = Wpl,y for class 1 and 2 cross sections; Wy = Wel,y for class 3 cross sections; Wy = Weff,y 

for class 4 cross sections; and χLT is the reduction factor for lateral-torsional buckling.

In EC3-1-1 two methods for the calculation of the reduction coefficient χLT 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 χLT is determined by 
the following expression: 

Fig. 4.3 - Values of Mi and Mmax a to be considered in the determination of C1 according to [6] 

Eq. 4.9

Eq. 4.10
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χ
φ φ λ

χ
( )

=
+ −

≤
1

, but 1,0LT

LT LT LT

LT
2 2 0,5

where: 
 φLT = 0,5 1+αLT λLT −0,2( )+ λLT

2⎡⎣ ⎤⎦ ; aLT is the imperfection factor, which depends on the buckling 
curve; λLT = Wy fy Mcr⎡⎣ ⎤⎦

0,5
; Mcrthe 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

χy NRk γ M1

+ kyy

My ,Ed + ΔMy ,Ed

χLT My ,Rk γ M1

+ kyz

Mz,Ed + ΔMz,Ed

Mz,Rk γ M1

≤ 1,0

where:
–– NEd, My,Ed and Mz,Ed are the design values of the axial compression force and the maximum 

bending moments along the member about y and z , respectively;
–– ΔMy,Ed and ΔMz,Ed are the moments due to the shift of the centroidal axis on a reduced 

effective class 4 cross section;
–– χy and χz 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;
–– χLT is the reduction factor due to lateral-torsional buckling, evaluated according to clause 

6.3.2 or in sub-chapter 3.6 (χLT = 1.0 for members that are not susceptible to torsional 
deformation);

Eq. 4.11

NEd

χ z NRk γ M1

+ kzy

My ,Ed + ΔMy ,Ed

χLT My ,Rk γ M1

+ kzz

Mz,Ed + ΔMz,Ed

Mz,Rk γ M1

≤ 1,0

Eq. 4.12b

Eq. 4.12a
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–– kyy, kyz, kzy and kz are ,interaction factors that depend on the relevant instability 
and plasticity phenomena, obtained through Annex A (Method 1 ) or Annex B 
(Method 2);

–– NRK = fy Ai, Mi,RK = fy Wi and ΔMi,Ed are evaluated according to Table 4.2, depending on the 
cross sectional class of the member.

Table 4.2 – Values for the calculation of  NRk, Mi,Rk and ΔMi,Ed

Class 1 2 3 4

Ai A A A Aeff

Wy Wpl,y Wpl,y Wel,y Weff,y

Wz Wpl,z Wpl,z Wel,z Weff,z

ΔMy,Ed 0 0 0 eN,y NEd

ΔMz,Ed 0 0 0 eN,z NEd

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 
χLT = 1.0 and calculating the interaction factors kyy and kzy 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 χLT 
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 λ z  , where h and b is the height and width of the section, respectively 
and λ z  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 kij. Table 3.9 indicates the 
equivalent uniform moment factors, Cmi, evaluated from the diagram of bending moments 
between braced sections.
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Table 4.3 – Interaction factors kij in members not susceptible to torsional deforma-
tions according to Method 2

Interaction 
factors Type of section Elastic sectional properties

(Class 3 or 4 sections)
Plastic sectional properties

(Class 1 or 2 sections)

kyy

I or H sections 
and rectangular 
hollow sections

λ
χ γ

χ γ

+










≤ +










C
N

N

C
N

N

1 0,6

1 0,6

my y
Ed

y Rk M

my
Ed

y Rk M

1

1

λ
χ γ

χ γ

( )+ −










≤ +










C
N

N

C
N

N

1 0,2

1 0,8

my y
Ed

y Rk M

my
Ed

y Rk M

1

1

kyz

I or H sections 
and rectangular 
hollow sections

Kzz 0,6 Kzz

kzy

I or H sections 
and rectangular 
hollow sections

0,8Kyy 0,6Kyy

kzz
Rectangular 

hollow sections

λ
χ γ

χ γ

+






≤ +






C
N

N

C
N

N

1 0,6

1 0,6

mz z
Ed

z Rk M

mz
Ed

z Rk M

1

1

λ
χ γ

χ γ

( )+ −






≤ +






C
N

N

C
N

N

1 0,2

1 0,8

mz z
Ed

z Rk M

mz
Ed

z Rk M

1

1

In I or H sections and rectangular hollow sections under axial compression and uniaxial 
bending (My,Ed), kzy may be taken as zero.

Table 4.4 – Interaction factors kij in members not susceptible to torsional deforma-
tions according to Method 2

Interaction factors Type of section
Elastic sectional properties

(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

kzy

1− 0,05λz

CmLT −0,25( )
NEd

χ z NRk γ M1

⎡

⎣
⎢

⎤

⎦
⎥

≥ 1− 0,05
CmLT −0,25( )

NEd

χ z NRk γ M1

⎡

⎣
⎢

⎤

⎦
⎥

1− 0,1λz

CmLT −0,25( )
NEd

χ z NRk γ M1

⎡

⎣
⎢

⎤

⎦
⎥

≥ 1− 0,1
CmLT −0,25( )

NEd

χ z NRk γ M1

⎡

⎣
⎢

⎤

⎦
⎥

for  λz < 0,4 :   kzy = 0,6 + λz

≤ 1− 0,1λz

CmLT −0,25( )
NEd

χ z NRk γ M1

kzz kzz of Table4.3 kzz of Table 4.3
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Table 4.5 – Equivalent factors of uniform moment  Cmi

Diagram of
moments Range

Cmy, Cmz e CmLT

Uniform loading Concentrated load

 Y M  
M  

-1 ≤ Ψ ≤ 1 0,6 + 0,4 Ψ ≥ 0,4

 ψ Mh Mh 

Ms 

as = Ms/Mh

0 ≤ αS ≤ 1

-1 ≤ αS < 0

-1 ≤ Ψ ≤ 1

0 ≤ Ψ ≤ 1

-1 ≤ Ψ < 0

0,2+0,8 αS ≥ 0,4

0,1-0,8 αS ≥ 0,4

0,1(1-Ψ) - 0,8 αS ≥ 0,4

0,2+0,8 αS ≥ 0,4

- 0,8 αS ≥ 0,4

0,2(-Ψ) - 0,8 αS ≥ 0,4

 ψ Mh Mh 

Ms 

ah = Mh/Ms

0 ≤ αh ≤ 1

-1 ≤ αh < 0

-1 ≤ Ψ ≤ 1

0 ≤ Ψ ≤ 1

-1 ≤ Ψ < 0

0,95 + 0,05 αh

0,95 + 0,05 αh

0,95+0,05 αh(1+2 Ψ)

0,90+0,1 αh

0,90+0,1 αh

0,90+0,10 αh(1+2 Ψ)

In the calculation of αs or αh parameters, a hogging moment should be taken as negative 
and a sagging moment should be taken as positive.

For members with sway buckling mode, the equivalent uniform moment factor should be 
taken as Cmy = 0,9 or Cmz = 0.9, respectively. 

Factors Cmy, Cmz and CmLT should be obtained from the diagram of bending moments be-
tween the relevant braced sections, according to the following:

Moment factor

Cmy

Cmz

CmLT

Bending axis

y-y
z-z
y-y

Points braced in 
direction

z-z
y-y
y-y

To illustrate the calculation of the equivalent uniform moment factors Cmi (Table 4.5), consider 
a member 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 Cmy should be assessed based on the bending moment diagram My along the total 
length of the member; and factors Cmz and CmLT should be assessed based on the bending mo-
ment diagrams Mz and My respectively, between laterally braced sections.

Finally, when expressions 4.12 are applied, the question arises on which cross section class shall 
be used. Although EC3-1-1 imposes that the highest stresses My,Ed and NEd 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 [9] 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 effective area Ac,eff of the compression zone 
of a plate with the gross cross-sectional area Ac 
should be obtained from (clause 4.4 of EC3-1-5): 
 

ρ=A Ac eff c c,

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

ρ λ= ≤1 0,673c p

ρ
λ ψ

λ
λ ψ=

− +
≤ > + ≥

0,055(3 )
1,0 0,673 (3 ) 0c

p

p

p2

where λp  is given by:

λ
σ ε

= =
σ

f b t
k

/
28,4p

y

cr

where:

ψ is the stress ratio, to be determined accor-
ding to Tables 5.1 and 5.2; b  is the appropriate 
width (bw for webs; b – 3t for flanges of RHS); t 
is the plate thickness; ks is the buckling factor 
corresponding to the stress ratio ψ and boun-
dary conditions – for long plates, ks is given in 
Tables 5.1 and 5.2; and scr os the critical stress 
of the plate:

σ = 



σk

t
b

189800cr

2

Eq. 5.1

Eq. 5.3

Eq. 5.4

Eq. 5.2a

Eq. 5.2b

Table 5.1 – Effective width of internal compression elements

Stress distribution (compression positive) Effective width beff

 
b  

be2 be1 
σ1 σ2 

ψ

ρ

=

=

= =

b b

b b b b

1

0,5 0,5
eff

e eff e eff1 2

 

σ1 σ2 

b  
be2 be1 

ψ

ρ

ψ

> ≥

=

=
−

= −

b b

b b b b b

1 0

2
5

eff

e eff e eff e1 2 1
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Table 5.1 – Effective width of internal compression elements

Stress distribution (compression positive) Effective width beff

 
b  

be2 be1 
σ1 

σ2 be2 

bc bt ψ

ρ ρ ψ( )
<

= −

= =

b b b

b b b b

0

= 1

0,4 0,6
eff c

e eff e eff1 2

Ψ = s2/s1 1 1>Ψ>0 0 0 > Ψ > -1 -1 -1 > Ψ > -3

Buckling factor 
ks

4,0 8,2/(1,05+ Ψ) 7,81 7,81-6,29 Ψ+9,78 Ψ 2 23,9 5,98(1-Ψ)2

According to clause 4.4(3) of EC3-1-5, for flan-
ge elements of I-sections and box girders the 
stress ratio ψ 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 ψ 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, ρc, decreases 
for increasing values of the normalized slen-
derness λp  , 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 λp  of an element 
may be replaced by

λ λ
σ

γ
=

fp red p
com Ed

y M
,

,

0

where scom,Ed is the maximum design compres-
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 ψ 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 verificação de 
secções circulares tubulares de classe 4 de-
verá ser efectuada de acordo com a Secção 
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]:

A A
d t f
90
/

235
eff

y

0,5

=












W W
d t f
140

/
235

el eff el
y

,

0,25

=












Example 6.4 illustrates this procedure.Eq. 5.5

Eq. 5.6

Eq. 5.7



PART B





Design manual of welded and cold-formed hollow sections

EXAMPLE 1

31

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 80×5 in cold formed steel 
S355J0.

Solving:

Cross section properties of a cold-formed FERPINTA SHS 80×5,0mm em aço S355J0H:  
A = 14,36 cm2, h = b = 80 mm, t = 5 mm, Wel,y = Wel,z = 33,86 cm3, Wpl,y = Wpl,z = 39,74 cm3,  
Iy = Iz =131,44 cm4, iy = iz = 3,03 cm, IT = 217,8 cm4 e IW = 0 cm6

i) Internal forces
 
The most stressed bar is BC, with compressive axial force NEd = 1,5 P = 195 kN.

ii) cross section classification (Tables 2.2 and 2.3 of this document)

Class of web in compression

 	 ε= = ≤ = × =c t 65 5 13 33 33 0,81 26,8 					     (Class 1)

Class of flange in compression

	 ε= = ≤ = × =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)

	
γ

=
×

= × × × = > =
−

N
A f

kN N kN
14,36 10 355 10

1,0
509,8 195c Rd

y

M
Ed,

0

4 3

Fig. 6.1 - Steel lattice girder
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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:

	 1 3,0 3,0mEy EzL L= = × =

Normalized slenderness:

	
λ π= ×

×
=210 10

355 10
76,41

6

3

	 λ λ λ λ
λ
λ

= = =
×

= = = =−

L

i
3,0

3,03 10
99,32; 1, 3y z

Ey

y
y z

y
2

1

Minimum reduction factor χmin	

Cold formed square hollow section ⇒ Curve c, henceα = 0,49;

	 φz = 0,5 × 1+0,49× 1,3−0,2( )+ 1,32⎡⎣ ⎤⎦ = 1,61

	

χ χ χ= = =
+ −

=1

1,61 1,61 1,3
0,39y zmin 2 2

Safety verification:

	 χ γ= = × × × × =−N Af 0,39 14,36 10 355 10 1,0 198,7kNb Rd y M, min 1
4 3

	 Since ,195kN 198,7kNEd b RdN N= < = , 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 100x40x6 in S 355J0 (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.

Fig. 6.2 - Steel beam
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Solving:

Cross section properties of a cold formed Ferpinta RHS 100×40×6,0 mm: A = 14,43 cm2, h = 100 mm,  
b = 40 mm, t = 6 mm, Wel,y = 30,44 cm3, Wpl,y = 41,26 cm3, Iy = 152,21 cm4, iy = 3,25 cm, Wel,z = 16,98 cm3, 
Wpl,z = 21,0 cm3, Iz = 33,96 cm4, iz = 1,53 cm, IT = 99,3 cm4 e IW = 0 cm6.

i) Internal forces

ψ

α

= = −

= =

= = −

M M kNm

M
M
M
M

10,0

0

0,5

h A

B

A

s
C

A

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

Class of webs in bending

	 ε= = ≤ = × =c t 82 6 13,67 72 72 0,81 58,6 				    (Class 1)

Class of flange in compression
 
	 ε= = ≤ = × =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:

	
γ

=
×

= × × × = ≥ =
−

M
W f

M
41,26 10 355 10

1,0
14,65 kNm 10,0 kNmy pl Rd

pl y y

M
y Ed, ,

,

0

6 3

,

Shear resistance:

	
γ

= = × × ×
×

= > =ν
−

V
A f

V
3

10,31 10 355 10
1,0 3

211,3 kN 5kNpl Rd
y

M
Ed,

0

4 3

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

	
ε
η

= = < = × =h
t

88
6

14,67 72 72
0,81
1,0

58,3w

w

, can be neglected!

Fig. 6.3 - Bending diagram moment
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Interaction between shear and bending moment should be verified in section A, where: 

,5,0kN 0,50 0,50 211,3 105,65kNEd pl RdV V= < × = × =  (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 Gálea [13] and factor 
C1 is determined according to [5] (see section 4.2).

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

yields: Mcr = 59,04 kNm ⇒ λLT = 0,498

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

	 φLT = 0,74 ⇒ χLT = 0,78 

Resistant buckling bending moment is:

	 χ γ= = × × × × = > =−M W f M0,78 4, 13 10
355 10

1,0
11,44kNm 10,0kNmb Rd LT pl y y M Ed, , 1

5
3

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 200×100×5, 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 90 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.

Fig. 6.4 - Steel beam-column
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Solving:

Cross section properties of a cold formed FERPINTA RHS 200×100×5,0 mm: A = 28,36 cm2,  
h = 200 mm, b = 100 mm, t = 5 mm, Wel,y = 145,93 cm3, Wpl,y = 181,37 cm3, Iy = 1459,25 cm4, iy = 7,17 cm, 
Wel,z = 99,39 cm3, Wpl,z = 112,09 cm3, Iz = 496,94 cm4, iz = 4,19 cm, IT = 1206,3 cm4 e IW = 0 cm6.

i) Internal forces

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

ii) 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 
(x/L) α Ψ Class of 

web

0 0,653 1
Class 1:

ε
α

≤
−

c t
336

13 1

0,1 0,669 - 1

0,2 0,687 - 1

0,3 0,710 - 1

0,4 0,739 - 1

0,5 0,775 - 2
Class 2:

ε
α

≤
−

c t
456

13 10,6 0,822 - 2

Fig. 6.5 - Internal force diagrams
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Location 
(x/L) α Ψ Class of 

web

0,7 - - 0,245 3 Class 3:

ε
ψ

≤
+

c t
42

0,67 0,33
0,8 - - 0,047 3

0,9 - 0,291 3

1 - - 4

Class of the flange in compression

	 ε= = ≤ = × =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 1 and 2 cross section):

	
γ

=
×

= ≥ =M
W f

M64,39 kNm 27,5 kNmy pl Rd
pl y y

M
y Ed, ,

,

0
,

	
γ

=
×

= ≥ =M
W f

M39,79 kNm 0 kNmz pl Rd
pl z y

M
z Ed, ,

,

0
,

Bending elastic resistance (class 3):

	
γ

=
×

= ≥ =M
W f

M51,80 kNm 27,5 kNmy el Rd
el y y

M
y Ed, ,

,

0
,

	
γ

=
×

= ≥ =M
W f

M35,28 kNm 0 kNmz el Rd
el z y

M
z Ed, ,

,

0
,

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:
	 ψ = 1; ks = 4
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Webs (internal compression parts): 

	 λ
ε

ρ= = = ≤
σ

b t
k

/
28,4

0,8006 and 0,906 1,0p c

Flanges:

	 λ
ε

ρ= = = ≤
σ

b t
k

/
28,4

0,368 and 1 1,0p c

Effective area is then: ρ ρ= + + =A A A A 26,61 cmeff c alma alma c banzos banzos raios, ,
2

	
γ

=
×

= ≥ =N
A f

N944,78 kN 90 kNmC Rd
eff y

M
Ed,

0

Shear plastic resistance:

	
γ

= = × × ×
×

= ≥ =ν
−

V
A f

V N
3

18,9 10 355 10
1,0 3

387,5 kN 2,7kpl Rd
y

M
Ed,

0

4 3

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

	 ε
η

= = < = × =h
t

185
5

37 72 72
0,81
1,0

58,3w

w

, can be neglected!

Elastic shear resistance:

	
τ

γ( ) ( )=

× ×

× ×
× ×

= × ≤

−

− −
−

f 3

2,7
9,09

2
10

1458,3 10 5 10

355 10 3 1,0
2,0 10 1,0Ed

y M0

5

8 3

3

7 , verifies!

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 NEd = 90,0 kN 
and My,Ed = 27,5 kNm, yields: 

	 4 3
,

90
0,09

28,36 10 355 10 1,0
Ed

pl Rd

N
n

N −= = =
× × ×

	
	

4 3 3

4

2 28,36 10 2 100 10 5 10
0,65 0,5 0,5

28,36 10w w

A bt
a a

A

− − −

−

− × − × × × ×
= = = > ⇒ =

×

	
	

= −
−

= ≤M M
n
a

kNm M M
1

1 0,5
78, 13 , but :N y Rd pl y Rd

w
N y Rd pl y Rd, , , , , , , ,

	 hence, , , , , 64,39N y Rd pl y RdM M kNm= =
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The interaction between bending moment and shear stress shall be verified at section A:  

,2,7kN 0,50 0,50 387,5 193,75kNEd pl RdV V= < × = × =  (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

Nel,Rd γ M0

+
My ,Ed

Mel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

+ VEd

Vel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

≤ 1⇔ 0,249 ≤ 1  (for x/L = 0,7)

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

Location
 (x/L)

γ γ γ
+







+






≤

N
N

M

M
V

V
1Ed

el Rd M

y Ed

el Rd M

Ed

el Rd M, 0

,

, 0

2

, 0

2

Web class

0 0,427 1

0,1 0,384 1

0,2 0,346 1

0,3 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. 

Fig. 6.6 - Use degree across the beam-column A-C
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Major axis flexural buckling, y-y axis; segment AC: 

	
λ π= ×

×
=210 10

355 10
76,371

6

3

	 = = × =L k L 1 10,0 10mE y y,

	
λ λ

λ
λ

= =
×

= = =−

L

i
10

7, 17 10
139,5; 1,82y

E y

y
y

y,
2

1

Cold formed rectangular hollow section ⇒ Curve c, henceα = 0,49;

	 φ χ= =2,55; 0,23y y

	 N Af kN N kNm0,23 28,36 10 355 10 1,0 230,8 90b Rd y y M Ed, 1
4 3χ γ= = × × × × = > =−

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:

	 λ π= ×
×

=210 10
355 10

76,371

6

3

	 , 1 5,0 5 mE z zL k L= = × =

	 λ λ λ
λ

= =
×

= = =−

L
i

5
4, 19 10

119,33; 1,56z
E z

z
z

z,
2

1

Cold formed rectangular hollow section ⇒ Curve c, henceα = 0,49;

	 φ χ= =2,05; 0,29;z z

	 N Af kN N kNm0,29 28,36 10 355 10 1,0 296,9 90b Rd z y M Ed, 1
4 3χ γ= = × × × × = > =−

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]: zg = 0; zs = 0; C1 = 1,3 
yields: Mcr = 824,29 kNm ⇒λLT = 0,279

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

	 φLT = 0,569 ⇒ χLT = 0,939 
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Resistant buckling bending moment is given by:

	 χ γ= = × × × × = > =−M W f M0,939 181,37 10
355 10

1,0
60,45kNm 30,0kNmb Rd LT pl y y M Ed, , 1

6
3

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

	 , ,0,95; 0,8; 1,246; 0m y m LT yy zyC C k k= = = =

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)

Axial force = = ≤
N

N
90 kN

1106,8 kN
0,09 1Ed

pl Ed,

Bending moment = = ≤
M

M
27,5 kNm

64,39 kNm
0,43 1y Ed

y pl Rd

,

, ,

Shear = = ≤
V

V
2,7 kN

387,5 kN
0,007 1Ed

pl Rd,

Bending moment and shear MV ,Rd = My ,pl,Rd ⇒ 0,43 ≤ 1

Bending moment and axial force MN,y ,Rd = My ,pl,Rd ⇒ 0,43 ≤ 1

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 273×4, 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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Solving:

Cross section properties of a cold formed FERPINTA CHS 273x4,0 mm: A = 33,80 cm2, D = 273 mm,  
t = 4 mm, Wel = 224,05 cm3, Wpl = 289,47 cm3, I = 3059,25 cm4, i = 9,51 cm, IT = 6116,5 cm4 and IW = 0 cm6.

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

	 ε= = > = × =d t 273 4 68,3 90 90 0,66 59,62 				    (Class 4)

The cross section class is 4.

ii) Verification of the cross section resistance (Section 3 and 5.3 of this document)

According to Gardner [3], the effective area (Aeff) of circular hollow sections is given by:

	

0,5

2 2 290 235
38,80 10 0,9343 0,0032 32 

/eff
y

A A m cm
d t f

−
 

= = × × = = 
  

	 As a result: 
γ

=
×

= > =N
A f

kN kN N1121,2 500c Rd
eff y

M
Ed,

0

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

	 λ π= ×
×

=210 10
355 10

76,37;1

6

3

	
, , 1 8,0 8mE y E zL L kL= = = × =

	 λ λ λ λ
λ
λ

= = =
×

= = = =−

L

i
8

9,51 10
84, 12; 1, 10y z

E y

y
y z

y,
2

1

Cold formed square hollow section ⇒ Curve c, henceα = 0,49;

	 φ φ ( )= = × + × − +  =0,5 1 0,49 1, 10 0,2 1, 10 1,33y z
2

Fig. 6.7 - Steel column
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χ χ χ= = =

+ −
=1

1, 33 1,33 1, 10
0,48y zmin 2 2

	 χ γ= = × × × × = < =−N A f N0,48 32 10 355 10 1,0 542,5kN 500kNb Rd eff y M Ed, min 1
4 3

Results of Example 4 are summarized below:

Type of verification Result

Cross section
,

0,45 1Ed

c Rd

N
N

= <

Flexural buckling
,

0,92 1Ed

b Rd

N
N

= <

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

Consider the beam-column of Figure 7 with L = 10m 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 C and 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.

Cases to verify:

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

Case B.1: Cold formed FERPINTA RHS 300×150×5 (34,03 kg/m) with mid-span horizontal bracing 
(section B).

Case B.2: Cold formed FERPINTA RHS 300×150×5 (34,03 kg/m), without mid-span horizontal bracing.

Case C.1: Cold formed FERPINTA RHS 300×100×5 (30,11 kg/m) with mid-span horizontal bracing 
(section B).

Fig. 6.8 - Steel beam-column
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Case C.2: Cold formed FERPINTA RHS 300×100×5 (30,11 kg/m), without mid-span horizontal bracing.

Solving:

Since Examples 1 to 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 cm2, h = 300 mm, b = 150 mm, tf = 10,7 mm,  
tw = 7,1 mm, r = 15 mm, Wel,y = 557,1 cm3, Wpl,y = 628,4 cm3, Iy = 8356,1 cm4, iy = 12,5 cm, Wel,z = 80,5 
cm3, Wpl,z = 125,2 cm3, Iz = 603,7 cm4, iz = 3,35 cm, IT = 20,1 cm4 and IW = 125934,0 cm6.

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.

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

	 c,Rd  = 1264,6  kN 175,0kNEdN N> =

	 y,c,Rd  = 147,7  kNm 30,0kNmEdM M> =

	 N,y,Rd  = 147,7  kNm 30,0kNmEdM M> =

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. 

iii) Stability verification of the member subject to bending and axial force (for open sections, 
see Section 6.3 of EC3-1-1)

	 b,y,Rd  = 965,0  kNm 175,0kNmEdN N> =

	 b,z,Rd  = 393,7  kNm 175,0kNmEdN N> =

	 b,Rd  = 84,98  kNm 30,0kNmEdM M> =
 
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 k e k1; 1, 119 0,941m y yy zy, = = =



Design manual of welded and cold-formed hollow sections

6. EXAMPLES

44

Case B.1: Cold formed FERPINTA RHS 300×150×5 (34,03 kg/m) with mid-span horizontal bracing 
(section B).

Cross section properties of FERPINTA RHS 300×150×5,0 mm: A = 43,36 cm2, h = 300 mm,  
b = 150 mm, t = 5 mm, Wel,y = 343,54 cm3, Wpl,y = 421,90 cm3, Iy = 5153,13 cm4, iy = 10,90 cm, Wel,z = 
236,12 cm3, Wpl,z = 261,73 cm3, Iz = 1770,87 cm4, iz = 6,39 cm, IT = 4214,3 cm4 and IW = 0 cm6.

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

	 c t0,3454 1 , logo 285 5 57,0
42

0,67 0,33
77,3

ε
ψ

( )Ψ = − > − = = ≤
+

= 	 (Class 3)

Class of flange in compression

	 ε= = ≤ = × =c t 135 5 27,0 72 72 1 72 					     (Class 1)

Therefore, the cross section is class 3. 

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

	
γ

=
×

= > =N
A f

kN N kN1018,87 175c Rd
y

M
Ed,

0

	
γ

= =
×

= ≥ =M M
W f

M80,73 kNm 30 kNmy c Rd y el Rd
el y y

M
y Ed, , , ,

,

0
,

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

	 NEd

Nel,Rd γ M0

+
My ,Ed

Mel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

≤ 1⇔ 0,543 ≤ 1

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

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

	 λ π= ×
×

=210 10
235 10

93,871

6

3

	 , 1 10,0 10mE y yL k L= = × =

	 λ λ
λ
λ

= =
×

= = =−

L

i
10

10,9 10
91,74; 0,977y

E y

y
y

y,
2

1
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Cold formed circular hollow section ; ⇒ Curve c, henceα = 0,49;

	 φ χ= =1, 17; 0,554y y

	 χ γ= = × × × × = > =−N A f N kN0,554 43,36 10 235 10 1,0 564, 1kN 175b y Rd y y M Ed, , 1
4 3

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

	 λ π= ×
×

=210 10
235 10

93,871

6

3

	 , 1 5,0 5 mE z zL k L= = × =

	 λ λ λ
λ

= =
×

= = =−

L
i

5
6,39 10

78,25; 0,834;z
E z

z
z

z,
2

1

Cold formed circular hollow section; ⇒ Curve c, henceα = 0,49;

	 φ χ= =1,00; 0,641z z

	 χ γ= = × × × × = > =−N A f N kN0,641 43,36 10 235 10 1,0 653,5kN 175b z Rd z y M Ed, , 1
4 3

 
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]: : zg = 0; zs = 0; C1 = 1

Therefore: Mcr = 2235,45 kNm ⇒ λLT = 0,19

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

	 φLT = 0,514 ⇒ χLT = 1 

The resistant buckling bending moment is then:

	 χ γ= = × × × × = > =−M W f M1,0 343,54 10
235 10

1,0
80,73kNm 30,0kNmb Rd LT pl y y M Ed, , 1

6
3

 

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

	 , 1,0; 1, 182; 0m LT yy zyC k k= = =

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 300×150×5 (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: 

	 λ π= ×
×

=210 10
235 10

93,87;1

6

3

	 , 1 10,0 10mE z zL k L= = × =

	 λ λ λ
λ

= =
×

= = =−

L
i

10
6,39 10

156,49; 1,666z
E z

z
z

z,
2

1

Cold formed circular hollow section; ⇒ Curve c, henceα = 0,49;

	 φ χ= =2,25; 0,266z z

	 χ γ= = × × × × = > =−N A f N kN0,266 43,36 10 235 10 1,0 271,3kN 175b z Rd z y M Ed, , 1
4 3

 
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]: : zg = 0; zs = 0; C1 = 1

Therefore:  Mcr = 1117,72 kNm ⇒ λLT = 0,269

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

	 φLT = 0,562 ⇒ χLT = 0,947

The resistant buckling bending moment is then:

	 χ γ= = × × × × = > =−M W f M0,947 343,54 10
235 10

1,0
76,44kNm 30,0kNmb Rd LT pl y y M Ed, , 1

6
3

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

	 , 1,0; 1, 182; 0m LT yy zyC k k= = =
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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 300×100×5 (30,11 kg/m) with mid-span horizontal bracing 
(section B).

Cross section properties of FERPINTA RHS 300×100×5,0 mm: A = 38,36 cm2, h = 300 mm,  
b = 100 mm, t = 5 mm, Wel,y = 271,01 cm3, Wpl,y = 348,15 cm3, Iy = 4065,20 cm4, iy = 10,29 cm,  
Wel,z = 144,55 cm3, Wpl,z = 159,59 cm3, Iz = 722,77 cm4, iz = 4,34 cm, IT = 2043,8 cm4 and IW = 0 cm6.

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

	 ε
ψ

( )Ψ = − > − = = ≤
+

=c t0,3948 1 , hence 285 5 57,0
42

0,67 0,33
77,8 	   (Class 3)

Class of flange in compression

	 ε= = ≤ = × =c t 85 5 17,0 72 72 1 72 					     (Class 1)

Therefore, the cross section is class 3.

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

	
γ

=
×

= > =N
A f

kN N kN752,7 175c Rd
y

M
Ed,

0

	 γ
= =

×
= ≥ =M M

W f
M63,7 kNm 30 kNmy c Rd y el Rd

el y y

M
y Ed, , , ,

,

0
,

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

	
NEd

Nel,Rd γ M0

+
My ,Ed

Mel,Rd γ M0

⎛

⎝⎜
⎞

⎠⎟

2

≤ 1⇔ 0,665 ≤ 1

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

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

	
λ π= ×

×
=210 10

235 10
93,871

6

3
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	 , 1 10,0 10mE y yL k L= = × =

	
λ λ

λ
λ

= =
×

= = =−

L

i
10

10,3 10
97,09; 1,034;y

E y

y
y

y,
2

1

Cold formed circular hollow section ; ⇒ Curve c, henceα = 0,49;

	 φ χ= =1, 24; 0,520y y

	 χ γ= = × × × × = > =−N A f N kN0,520 38,36 10 235 10 1,0 468,97kN 175b y Rd y y M Ed, , 1
4 3

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

	 λ π= ×
×

=210 10
235 10

93,871

6

3

	 , 1 5,0 5 m;E z zL k L= = × =

	 λ λ λ
λ

= =
×

= = =−

L
i

5
4,34 10

115,21; 1, 226z
E z

z
z

z,
2

1

Cold formed circular hollow section ;⇒ Curve c, henceα = 0,49;

	 φ χ= =1,50; 0,421z z

	 χ γ= = × × × × = > =−N A f N kN0,421 38,36 10 235 10 1,0 379,8kN 175b z Rd z y M Ed, , 1
4 3

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]: : zg = 0; zs = 0, C1 = 1

Therefore: Mcr = 994,56 kNm ⇒ λLT = 0,25

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

	 ϕLT = 0,552 ⇒ χLT = 0,959 

The resistant buckling bending moment is then:

	 χ γ= = × × × × = > =−M W f M0,959 271,01 10
235 10

1,0
61,07kNm 30,0kNmb Rd LT pl y y M Ed, , 1

6
3

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

	   Cm ,LT = 1,0;    kyy = 1,224;    kzy = 0
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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 300×100×5 (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-y axis; Segment AC: see Case C.1

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

	 λ π= ×
×

=210 10
235 10

93,871

6

3

	 = = × =L k L 1 10,0 10mE z z,

	 λz =
LE ,z

iz

= 10
4,34 × 10−2 = 230,41 		  λ λ

λ
= = 2,453z

z

1

Cold formed circular hollow section ; ⇒ Curve c, henceα = 0,49; 	

	 φz = 4,061; χ z = 0,137

	 χ γ= = × × × × = > =−N A f N kN0, 137 38,36 10 235 10 1,0 123,5kN 175b z Rd z y M Ed, , 1
4 3

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

Results of example 5 are summarized below:

Cross 
section

Weight
Painting 
surface

mid-span
bracing

Condition  
verification

IPE 300 42,2 kg/m 1,16 m2/m yes Eq. 6.62 → 0,78 ≤ 1

FERPINTA RHS 
300×150×5,0

34,03 kg/m  
(- 19%)

0,883 m2/m 
(-24%)

yes Eq. 6.61 → 0,75 ≤ 1

no Eq. 6.62 → 0,79 ≤ 1

FERPINTA RHS 
300×100×5,0

30,11 kg/m
(- 29%)

0,783 m2/m
(-32%)

yes Eq. 6.61 → 0,99 ≤ 1

no not verified
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In summary, the beam-column in open I section IPE 300 braced at mid span can be optimized 
by the following solutions with FERPINTA tubular section:

i) Not braced FERPINTA RHS 300×150×5 presents less 19,4 % of steel and less 24% of painting area. 
ii) Braced FERPINTA RHS RHS 300×100×5 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 260×10, em aço 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.

Solving:

Cross section properties of FERPINTA SHS 260×10,0 mm: A = 9,57 cm2, h = b = 260 mm,  
t = 10 mm, Wel,y = Wel,z = 758,82 cm3, Wpl,y = Wpl,z = 893,78 cm3, Iy = Iz = 9864,65 cm4, iy = iz = 10,11 cm, 
IT = 16035,5 cm4 e IW = 0 cm6.

Cross section properties of  IPE 400: A = 84,50 cm2, h = 400 mm, b = 180 mm, tf = 13,5 mm,  
tw = 8,6 mm, r = 21 mm, Wel,y = 1160 cm3, Wpl,y = 1307 cm3, Iy = 23130 cm4, iy = 16,6 cm, Wel,z = 146 
cm3, Wpl,z = 229 cm3, Iz = 1318 cm4, iz = 3,94 cm, IT = 60,2 cm4.

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. 

Fig. 6.9 - Steel structure
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The “equivalent geometrical imperfection” that concerns global sway imperfections is given 
by the angle φ, where φ = φ0aham.

Since: φ0 = 1 200; αh =
2
h
= 2

10
= 0,63 < 2

3
= 0,67 ⇒ αh = 0,67  and

	 α = +



 = × +



 =

m
0,5 1

1
0,5 1

1
2

0,87m ,

yields φ = φ0αhαm = 1 200×0,67 ×0,87 = 0,0029rad .

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

	 × + × = = × =F150 2 30 10 600,0kN, vem 0,0029 600,0 1,7kN.i2

The vertical load at the 1st floor level is given by:

	 × + × = = × =F200 2 40 10 800,0kN, vem 0,0029 800,0 2,3kN.i1

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

	 = + =F 15,0 1,7 16,7kNH2

	 = + =F 12,0 2,3 14,3kNH1

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

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

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

Floor 2: α = +




×

−





=15 1,7

600,0
5000

22,6 12,5
12,9cr
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Floor 1: α = + + +
+






× 




=15 1,7 12 2,3

600,0 800,0
5000
12,5

9,2cr

Since αcr is lower than 10, the internal forces for member verification must include second 
order global effects (P-Δ 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:

	
α−

=
−

=1
1 1

1
1 1 9,2

1, 12
cr

Leading to:

	 ( )= × + =F 1, 15 15 1,7 18,7kNH2

	 ( )= × + =F 1, 15 12 2,3 16, 1kNH1

Internal force diagrams are then:

Fig. 6.11 - Final loading

Fig. 6.12 - Bending moment diagram  (My,Ed = Mz,Ed)
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Fig. 6.13 - Axial 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

	 ε= = ≤ = × =c t 230 10 23,0 33 33 0,81 26,8 				    (Class 1)

Class of flange in compression

	 ε= = ≤ = × =c t 230 10 23,0 33 33 0,81 26,8 				    (Class 1)

Therefore, the cross section is class 1.

Fig. 6.14 - Shear force diagram
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iii) Verification of the cross section resistance (Section 3 of this document):

	
γ

=
×

= > =N
A f

kN N kN3428, 1 305,5c Rd
y

M
Ed,

0

	
γ

= =
×

= ≥ =M M
W f

M317,3 kNm 203,8 kNmy c Rd z c Rd
pl y y

M
y Ed, , , ,

,

0
,

	
γ

= = ≥ =V
A f

V
3

989,6 kN 77,9kNpl Rd
v y

M
Ed,

0

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

	 ε
η

= = < = × =h
t

240
10

24 72 72
0,81
1,0

58,6w

w

 can be neglected!

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

	 My ,Ed

MN,y ,Rd

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

α

+
My ,Ed

MN,y ,Rd

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

β

≤ 1  ⇔ 0,953 ≤ 1

Where, for the most stressed cross section:

	 n = NEd

Npl,Rd

= 305,5
3428,1

= 0,089; a = A− 2bt
A

= 0,46 > 0,5 ⇒ a = 0,5

	
α β= =

−
=

N
N

1,66

1 1, 13
1,675

Ed

pl Rd,

	 = = −
−

= ≤M M M
n
a

kNm M M
1

1 0,5
578, 12 , but:N y Rd N z Rd pl y Rd

w
N y Rd pl y Rd, , , , , , , , , ,

therefore: = = =M M M kNm317,3N y Rd N z Rd pl y Rd, , , , , ,

Plastic interaction between bending moment and shear force must be verified in section F. Howe-
ver, according to clause 6.2.10 of EC3-1-1, since = < × = × =V V77,9kN 0,50 0,50 989,6 494,8kNEd pl Rd,  
it is not necessary to reduce the plastic resistant bending moment and therefore, in section 
F: My,V,Rd = Mz,V,Rd = MN,y,Rd = 317,3 kNm.

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

	 λ π= ×
×

=210 10
355 10

76,371

6

3
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	 = = = × =L L kL 1 5,0 5 mE y E z, ,

	
λ λ= = =

×
=−

L

i
5

10, 11 10
49,46y z

E y

y

,
2

	
λ λ

λ
λ

= = = 0,65y z
y

1

Cold formed rectangular hollow section ⇒ Curve c, henceα = 0,49;

	 φy = φz = 0,822; χmin = χy = χ z = 0,757

	 χ γ= = × × × × = > =−N A f N kN0,757 96,57 10 355 10 1,0 2594,8kN 305,5b Rd y M Ed, min 1
4 3  

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 C C k k k k1,0; 0,4; 0,421; 0,253; 0,253; 0,421m LT my mz yy yz zy zz,

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

Cross section = <
M

M
0,642 1Ed

N y Rd, ,

Eq. 6.61 0,5504 < 1

Eq. 6.62 0,5504 < 1
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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 I 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. 

7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219
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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. 

7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219
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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.

r/t
Strain due to 
cold forming 

(%)

Maximum thickness (mm)

Generally Fully killed Alumi-
nium killed steel 

(A1 ≥ 0,02%)
Predominatly 
static loading

where fatigue 
predominates

≥ 25 ≤ 2 any any any

≥ 10 ≤ 5 any 16 any

≥ 3,0 ≤ 14 24 12 24

≥ 2,0 ≤ 20 12 10 12

≥ 1,5 ≤ 25 8 8 10

≥ 1,0 ≤ 33 4 4 6

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 10219-1 are given by:  

Class

%C
(max) %Si

(max)
%Mn
(max)

%P
(max)

% S 
(max)

% N
(max)

CEV
(max)

Minimum 
yiekd 

strength 
ReH 

(Mpa)

Tensile strength
Rm (Mpa) Minimum 

percentage 
elongation 
after failu-

re (%)

Minimum impact 
energy (J)

-20 °C 0 °C 20 °C
nominal 
tickness
< 3 mm

nominal 
tickness
≥ 3 mm

S235JRH 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 -

S275J2H 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 -

S355J2H 0,22 0,55 1,60 0,030 0,030 - 0,45 355 510-680 470-630 20 27 - -

S355K2H 0,22 0,55 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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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 > 16; ≤ 40

S235 JRH 235 225

S275 J0H
S275 J2H

275 265

S275 NH
S275 NLH

275 265

S275 MH
S275 MLH

275 265

S355 J0H
S355 J2H
S355 K2H

355 345

S355 NH
S355 NLH

355 345

S355 MH
S355 MLH

355 345

S420 MH
S420 MLH

420 400

S460 NH
S460 NLH

460 440

S460 MH
S460 MLH

460 440

7. GENERAL TECHNICAL DELIVERY CONDITIONS - EN 10219
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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 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i 
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 10x2,0 0,39 10 2 0,50 0,031 0,04 0,09 0,13 0,29 0,09 0,17 625,00

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 0,11 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

CHS 17.2x2,0 0,75 17,2 2 0,96 0,054 0,28 0,33 0,46 0,54 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 0,54 0,75 0,69 1,14 1,07 551,81

CHS 21,3x2,5 1,16 21,3 2,5 1,48 0,067 0,66 0,62 0,89 0,67 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 0,57 0,54 0,75 0,69 1,14 1,07 551,81

CHS 22x2,0 0,99 22 2 1,26 0,069 0,63 0,58 0,80 0,71 1,27 1,15 550,00

CHS 22x2,5 1,20 22 2,5 1,53 0,069 0,74 0,67 0,96 0,70 1,48 1,35 451,28

CHS 25x2,0 1,13 25 2 1,45 0,079 0,96 0,77 1,06 0,82 1,93 1,54 543,48

CHS 25x2,0 1,13 25 2 1,45 0,079 0,96 0,77 1,06 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 1,49 0,87 2,88 2,14 440,98

CHS 26,9x3,0 1,77 26,9 3 2,25 0,085 1,63 1,21 1,72 0,85 3,27 2,43 375,17

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 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 1,56 2,20 0,96 4,69 3,13 370,37

CHS 30x2,0 1,38 30 2 1,76 0,094 1,73 1,16 1,57 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

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
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Am/V 
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CHS 33,7x2,5 1,92 33,7 2,5 2,45 0,106 3,00 1,78 2,44 1,11 6,00 3,56 432,05

CHS 33,7x3,0 2,27 33,7 3 2,89 0,106 3,44 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 1,13 5,17 3,04 531,25

CHS 35x2,0 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 2,59 1,27 7,35 3,87 527,78

CHS 38x2,0 1,78 38 2 2,26 0,119 3,68 1,93 2,59 1,27 7,35 3,87 527,78

CHS 40x3,0 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 3,20 1,42 10,08 4,80 525,00

CHS 42,4x2,0 1,99 42,4 2 2,54 0,133 5,19 2,45 3,27 1,43 10,38 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 42,4x3,0 2,91 42,4 3 3,71 0,133 7,25 3,42 4,67 1,40 14,49 6,84 358,71

CHS 42,4x4,0 3,79 42,4 4 4,83 0,133 8,99 4,24 5,92 1,36 17,98 8,48 276,04

CHS 42,4x2,0 1,99 42,4 2 2,54 0,133 5,19 2,45 3,27 1,43 10,38 4,90 524,75

CHS 44,5x2,0 2,10 44,5 2 2,67 0,140 6,04 2,72 3,62 1,50 12,09 5,43 523,53

CHS 45x3,0 3,11 45 3 3,96 0,141 8,77 3,90 5,30 1,49 17,55 7,80 357,14

CHS 45x2,0 2,12 45 2 2,70 0,141 6,26 2,78 3,70 1,52 12,52 5,56 523,26

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 5,25 1,62 18,92 7,83 421,83

CHS 48,3x3,0 3,35 48,3 3 4,27 0,152 11,00 4,55 6,17 1,61 22,00 9,11 355,41

CHS 48,3x4,0 4,37 48,3 4 5,57 0,152 13,77 5,70 7,87 1,57 27,54 11,40 272,57

CHS 48,3x5,0 5,34 48,3 5 6,80 0,152 16,15 6,69 9,42 1,54 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 11,52 4,70 6,36 1,63 23,03 9,40 355,07

CHS 49x2,0 2,32 49 2 2,95 0,154 8,17 3,33 4,42 1,66 16,34 6,67 521,28

CHS 50x3,0 3,48 50 3 4,43 0,157 12,28 4,91 6,64 1,67 24,56 9,82 354,61

CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 6,16 8,49 1,63 30,81 12,32 271,74

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 50x3,0 3,48 50 3 4,43 0,157 12,28 4,91 6,64 1,67 24,56 9,82 354,61

CHS 50x3,5 4,01 50 3,5 5,11 0,157 13,90 5,56 7,58 1,65 27,80 11,12 307,22

CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 6,16 8,49 1,63 30,81 12,32 271,74

CHS 50x4,5 5,05 50 4,5 6,43 0,157 16,81 6,72 9,35 1,62 33,62 13,45 244,20

CHS 50x5,0 5,55 50 5 7,07 0,157 18,11 7,25 10,17 1,60 36,23 14,49 222,22
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CHS 50x6,0 6,51 50 6 8,29 0,157 20,44 8,18 11,69 1,57 40,89 16,36 189,39

CHS 50x7,0 7,42 50 7 9,46 0,157 22,43 8,97 13,06 1,54 44,87 17,95 166,11

CHS 50x8,0 8,29 50 8 10,56 0,157 24,12 9,65 14,28 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

CHS 50,8x2,5 2,98 50,8 2,5 3,79 0,160 11,09 4,37 5,84 1,71 22,18 8,73 420,70

CHS 50,8x3,0 3,54 50,8 3 4,51 0,160 12,92 5,09 6,86 1,69 25,83 10,17 354,25

CHS 50,8x3,5 4,08 50,8 3,5 5,20 0,160 14,62 5,76 7,84 1,68 29,25 11,52 306,86

CHS 50,8x4,0 4,62 50,8 4 5,88 0,160 16,22 6,39 8,78 1,66 32,44 12,77 271,37

CHS 50,8x4,5 5,14 50,8 4,5 6,55 0,160 17,71 6,97 9,68 1,64 35,41 13,94 243,82

CHS 50,8x5,0 5,65 50,8 5 7,19 0,160 19,09 7,52 10,53 1,63 38,18 15,03 221,83

CHS 50,8x6,0 6,63 50,8 6 8,44 0,160 21,57 8,49 12,11 1,60 43,13 16,98 188,99

CHS 50,8x7,0 7,56 50,8 7 9,63 0,160 23,69 9,33 13,54 1,57 47,38 18,65 165,69

CHS 50,8x8,0 8,44 50,8 8 10,76 0,160 25,49 10,04 14,83 1,54 50,98 20,07 148,36

CHS 55x3,0 3,85 55 3 4,90 0,173 16,62 6,04 8,12 1,84 33,24 12,09 352,56

CHS 55x4,0 5,03 55 4 6,41 0,173 20,96 7,62 10,43 1,81 41,93 15,25 269,61

CHS 55x2,0 2,61 55 2 3,33 0,173 11,71 4,26 5,62 1,88 23,42 8,52 518,87

CHS 57x3,0 4,00 57 3 5,09 0,179 18,61 6,53 8,76 1,91 37,22 13,06 351,85

CHS 57x4,0 5,23 57 4 6,66 0,179 23,52 8,25 11,26 1,88 47,04 16,50 268,87

CHS 57x2,0 2,71 57 2 3,46 0,179 13,08 4,59 6,05 1,95 26,17 9,18 518,18

CHS 60x2,0 2,86 60 2 3,64 0,188 15,34 5,11 6,73 2,05 30,68 10,23 517,24

CHS 60,3x2,0 2,88 60,3 2 3,66 0,189 15,58 5,17 6,80 2,06 31,16 10,34 517,15

CHS 60,3x2,5 3,56 60,3 2,5 4,54 0,189 18,99 6,30 8,36 2,05 37,99 12,60 417,30

CHS 60,3x3,0 4,24 60,3 3 5,40 0,189 22,22 7,37 9,86 2,03 44,45 14,74 350,79

CHS 60,3x4,0 5,55 60,3 4 7,07 0,189 28,17 9,34 12,70 2,00 56,35 18,69 267,76

CHS 60,3x5,0 6,82 60,3 5 8,69 0,189 33,48 11,10 15,33 1,96 66,95 22,21 218,08

CHS 60,3x2,0 2,88 60,3 2 3,66 0,189 15,58 5,17 6,80 2,06 31,16 10,34 517,15

CHS 60,3x4,0 5,55 60,3 4 7,07 0,189 28,17 9,34 12,70 2,00 56,35 18,69 267,76

CHS 60,3x4,5 6,19 60,3 4,5 7,89 0,189 30,90 10,25 14,04 1,98 61,80 20,50 240,14

CHS 63x3,0 4,44 63 3 5,65 0,198 25,51 8,10 10,81 2,12 51,02 16,20 350,00

CHS 63x4,0 5,82 63 4 7,41 0,198 32,41 10,29 13,95 2,09 64,82 20,58 266,95

CHS 65x2,0 3,11 65 2 3,96 0,204 19,66 6,05 7,94 2,23 39,32 12,10 515,87

CHS 65x3,0 4,59 65 3 5,84 0,204 28,14 8,66 11,54 2,19 56,29 17,32 349,46

CHS 65x3,5 5,31 65 3,5 6,76 0,204 32,07 9,87 13,25 2,18 64,15 19,74 301,97

CHS 65x4,0 6,02 65 4 7,67 0,204 35,81 11,02 14,91 2,16 71,61 22,04 266,39

CHS 65x4,5 6,71 65 4,5 8,55 0,204 39,35 12,11 16,50 2,14 78,70 24,21 238,75
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CHS 65x5,0 7,40 65 5 9,42 0,204 42,71 13,14 18,04 2,13 85,41 26,28 216,67

CHS 65x6,0 8,73 65 6 11,12 0,204 48,89 15,04 20,96 2,10 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 11,25 65 8 14,33 0,204 59,33 18,25 26,16 2,04 118,65 36,51 142,54

CHS 65x2,0 3,11 65 2 3,96 0,204 19,66 6,05 7,94 2,23 39,32 12,10 515,87

CHS 70x3,0 4,96 70 3 6,31 0,220 35,50 10,14 13,48 2,37 71,01 20,29 348,26

CHS 70x4,0 6,51 70 4 8,29 0,220 45,33 12,95 17,45 2,34 90,65 25,90 265,15

CHS 70x2,0 3,35 70 2 4,27 0,220 24,72 7,06 9,25 2,41 49,43 14,12 514,71

CHS 75x2,0 3,60 75 2 4,59 0,236 30,58 8,15 10,66 2,58 61,15 16,31 513,70

CHS 75x2,5 4,47 75 2,5 5,69 0,236 37,46 9,99 13,15 2,56 74,91 19,98 413,79

CHS 75x3,0 5,33 75 3 6,79 0,236 44,05 11,75 15,56 2,55 88,10 23,49 347,22

CHS 75x3,5 6,17 75 3,5 7,86 0,236 50,36 13,43 17,91 2,53 100,72 26,86 299,70

CHS 75x4,0 7,00 75 4 8,92 0,236 56,40 15,04 20,19 2,51 112,80 30,08 264,08

CHS 75x4,5 7,82 75 4,5 9,97 0,236 62,17 16,58 22,40 2,50 124,35 33,16 236,41

CHS 75x5,0 8,63 75 5 11,00 0,236 67,69 18,05 24,54 2,48 135,38 36,10 214,29

CHS 75x6,0 10,21 75 6 13,01 0,236 77,99 20,80 28,64 2,45 155,98 41,59 181,16

CHS 75x7,0 11,74 75 7 14,95 0,236 87,35 23,29 32,48 2,42 174,70 46,59 157,56

CHS 75x8,0 13,22 75 8 16,84 0,236 95,83 25,56 36,08 2,39 191,67 51,11 139,93

CHS 75x2,0 3,60 75 2 4,59 0,236 30,58 8,15 10,66 2,58 61,15 16,31 513,70

CHS 76,1x2,0 3,65 76,1 2 4,66 0,239 31,98 8,40 10,98 2,62 63,96 16,81 513,50

CHS 76,1x2,5 4,54 76,1 2,5 5,78 0,239 39,19 10,30 13,55 2,60 78,37 20,60 413,59

CHS 76,1x3,0 5,41 76,1 3 6,89 0,239 46,10 12,11 16,04 2,59 92,19 24,23 347,01

CHS 76,1x4,0 7,11 76,1 4 9,06 0,239 59,06 15,52 20,81 2,55 118,11 31,04 263,87

CHS 76,1x5,0 8,77 76,1 5 11,17 0,239 70,92 18,64 25,32 2,52 141,84 37,28 214,06

CHS 76,1x6,0 10,37 76,1 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 76,1 6,3 13,81 0,239 84,82 22,29 30,78 2,48 169,64 44,58 173,06

CHS 76,1x2,0 3,65 76,1 2 4,66 0,239 31,98 8,40 10,98 2,62 63,96 16,81 513,50

CHS 76,1x4,0 7,11 76,1 4 9,06 0,239 59,06 15,52 20,81 2,55 118,11 31,04 263,87

CHS 76,1x4,5 7,95 76,1 4,5 10,12 0,239 65,12 17,11 23,10 2,54 130,24 34,23 236,19

CHS 80x3,0 5,70 80 3 7,26 0,251 53,87 13,47 17,80 2,72 107,73 26,93 346,32

CHS 80x4,0 7,50 80 4 9,55 0,251 69,15 17,29 23,13 2,69 138,29 34,57 263,16

CHS 80x5,0 9,25 80 5 11,78 0,251 83,20 20,80 28,17 2,66 166,41 41,60 213,33

CHS 80x6,0 10,95 80 6 13,95 0,251 96,11 24,03 32,93 2,62 192,21 48,05 180,18

CHS 80x2,0 3,85 80 2 4,90 0,251 37,30 9,32 12,17 2,76 74,59 18,65 512,82

CHS 83x3,0 5,92 83 3 7,54 0,261 60,40 14,56 19,21 2,83 120,81 29,11 345,83

CHS 83x4,0 7,79 83 4 9,93 0,261 77,64 18,71 24,99 2,80 155,29 37,42 262,66
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CHS 88,9x2,0 4,29 88,9 2 5,46 0,279 51,57 11,60 15,11 3,07 103,14 23,20 511,51

CHS 88,9x2,5 5,33 88,9 2,5 6,79 0,279 63,37 14,26 18,67 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 22,15 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 28,85 3,00 192,68 43,35 261,78

CHS 88,9x5,0 10,35 88,9 5 13,18 0,279 116,37 26,18 35,24 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

CHS 88,9x6,3 12,83 88,9 6,3 16,35 0,279 140,24 31,55 43,07 2,93 280,47 63,10 170,84

CHS 88,9x2,6 5,53 88,9 2,6 7,05 0,279 65,68 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 21,46 3,04 145,04 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 35,64 324,17

CHS 88,9x3,6 7,57 88,9 3,6 9,65 0,279 87,90 19,77 26,21 3,02 175,80 39,55 289,50

CHS 88,9x4,0 8,38 88,9 4 10,67 0,279 96,34 21,67 28,85 3,00 192,68 43,35 261,78

CHS 88,9x4,5 9,37 88,9 4,5 11,93 0,279 106,54 23,97 32,09 2,99 213,09 47,94 234,07

CHS 88,9x5,0 10,35 88,9 5 13,18 0,279 116,37 26,18 35,24 2,97 232,75 52,36 211,92

CHS 89x2,0 4,29 89 2 5,47 0,280 51,75 11,63 15,14 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 3,08 155,34 34,52 344,83

CHS 90x4,0 8,48 90 4 10,81 0,283 100,13 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 25,40 3,25 183,67 38,67 344,20

CHS 95x4,0 8,98 95 4 11,44 0,298 118,60 24,97 33,15 3,22 237,20 49,94 260,99

CHS 100x3,0 7,18 100 3 9,14 0,314 107,62 21,52 28,24 3,43 215,25 43,05 343,64

CHS 100x4,0 9,47 100 4 12,06 0,314 139,22 27,84 36,89 3,40 278,43 55,69 260,42

CHS 100x5,0 11,71 100 5 14,92 0,314 168,81 33,76 45,17 3,36 337,62 67,52 210,53

CHS 100x6,0 13,91 100 6 17,72 0,314 196,50 39,30 53,09 3,33 393,00 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 100x8,0 18,15 100 8 23,12 0,314 246,48 49,30 67,88 3,26 492,96 98,59 135,87

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 100x2,5 6,01 100 2,5 7,66 0,314 91,05 18,21 23,77 3,45 182,11 36,42 410,26

CHS 100x3,0 7,18 100 3 9,14 0,314 107,62 21,52 28,24 3,43 215,25 43,05 343,64

CHS 100x3,2 7,64 100 3,2 9,73 0,314 114,11 22,82 30,00 3,42 228,21 45,64 322,83

CHS 100x3,5 8,33 100 3,5 10,61 0,314 123,67 24,73 32,61 3,41 247,35 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 55,69 260,42

CHS 100x4,5 10,60 100 4,5 13,50 0,314 154,26 30,85 41,07 3,38 308,51 61,70 232,69

CHS 100x5,0 11,71 100 5 14,92 0,314 168,81 33,76 45,17 3,36 337,62 67,52 210,53

CHS 100x6,0 13,91 100 6 17,72 0,314 196,50 39,30 53,09 3,33 393,00 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 100x8,0 18,15 100 8 23,12 0,314 246,48 49,30 67,88 3,26 492,96 98,59 135,87
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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 77,63 15,28 19,84 3,52 155,26 30,56 510,04

CHS 101,6x2,5 6,11 101,6 2,5 7,78 0,319 95,61 18,82 24,56 3,50 191,22 37,64 410,09

CHS 101,6x3,0 7,29 101,6 3 9,29 0,319 113,04 22,25 29,17 3,49 226,07 44,50 343,48

CHS 101,6x4,0 9,63 101,6 4 12,26 0,319 146,28 28,80 38,12 3,45 292,57 57,59 260,25

CHS 101,6x5,0 11,91 101,6 5 15,17 0,319 177,47 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 3,39 413,35 81,37 177,13

CHS 101,6x6,3 14,81 101,6 6,3 18,86 0,319 215,07 42,34 57,30 3,38 430,13 84,67 169,22

CHS 101,6x2,6 6,35 101,6 2,6 8,09 0,319 99,14 19,52 25,49 3,50 198,28 39,03 394,72

CHS 101,6x2,9 7,06 101,6 2,9 8,99 0,319 109,59 21,57 28,26 3,49 219,19 43,15 354,96

CHS 101,6x3,2 7,77 101,6 3,2 9,89 0,319 119,85 23,59 31,00 3,48 239,71 47,19 322,66

CHS 101,6x3,6 8,70 101,6 3,6 11,08 0,319 133,24 26,23 34,59 3,47 266,47 52,46 287,98

CHS 101,6x4,0 9,63 101,6 4 12,26 0,319 146,28 28,80 38,12 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 3,44 324,26 63,83 232,52

CHS 101,6x5,0 11,91 101,6 5 15,17 0,319 177,47 34,93 46,70 3,42 354,94 69,87 210,35

CHS 108x3,0 7,77 108 3 9,90 0,339 136,49 25,28 33,08 3,71 272,98 50,55 342,86

CHS 108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 3,68 353,91 65,54 259,62

CHS 108x2,0 5,23 108 2 6,66 0,339 93,58 17,33 22,47 3,75 187,15 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 0,339 115,35 21,36 27,83 3,73 230,69 42,72 409,48

CHS 108x3,0 7,77 108 3 9,90 0,339 136,49 25,28 33,08 3,71 272,98 50,55 342,86

CHS 108x3,2 8,27 108 3,2 10,54 0,339 144,78 26,81 35,16 3,71 289,55 53,62 322,04

CHS 108x3,5 9,02 108 3,5 11,49 0,339 157,02 29,08 38,24 3,70 314,05 58,16 295,28

CHS 108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 3,68 353,91 65,54 259,62

CHS 108x4,5 11,49 108 4,5 14,63 0,339 196,30 36,35 48,24 3,66 392,59 72,70 231,88

CHS 108x5,0 12,70 108 5 16,18 0,339 215,06 39,83 53,09 3,65 430,12 79,65 209,71

CHS 108x6,0 15,09 108 6 19,23 0,339 250,91 46,46 62,50 3,61 501,81 92,93 176,47

CHS 108x7,0 17,44 108 7 22,21 0,339 284,58 52,70 71,52 3,58 569,16 105,40 152,76

CHS 108x8,0 19,73 108 8 25,13 0,339 316,17 58,55 80,17 3,55 632,34 117,10 135,00

CHS 110x3,0 7,92 110 3 10,08 0,346 144,44 26,26 34,36 3,78 288,87 52,52 342,68

CHS 110x4,0 10,46 110 4 13,32 0,346 187,35 34,06 44,97 3,75 374,70 68,13 259,43

CHS 113x3,0 8,14 113 3 10,37 0,355 156,92 27,77 36,31 3,89 313,84 55,55 342,42

CHS 113x4,0 10,75 113 4 13,70 0,355 203,70 36,05 47,55 3,86 407,39 72,11 259,17

CHS 113x5,0 13,32 113 5 16,96 0,355 247,87 43,87 58,36 3,82 495,75 87,74 209,26

CHS 113x6,0 15,83 113 6 20,17 0,355 289,55 51,25 68,77 3,79 579,10 102,50 176,01

CHS 114,3x2,5 6,89 114,3 2,5 8,78 0,359 137,26 24,02 31,25 3,95 274,52 48,03 408,94
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CHS 114,3x3,0 8,23 114,3 3 10,49 0,359 162,55 28,44 37,17 3,94 325,10 56,88 342,32

CHS 114,3x4,0 10,88 114,3 4 13,86 0,359 211,07 36,93 48,69 3,90 422,13 73,86 259,07

CHS 114,3x5,0 13,48 114,3 5 17,17 0,359 256,92 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

CHS 114,3x6,3 16,78 114,3 6,3 21,38 0,359 312,71 54,72 73,57 3,82 625,43 109,44 167,99

CHS 114,3x7,0 18,52 114,3 7 23,60 0,359 341,04 59,67 80,71 3,80 682,07 119,35 152,18

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 114,3x2,6 7,16 114,3 2,6 9,12 0,359 142,37 24,91 32,45 3,95 284,75 49,82 393,57

CHS 114,3x2,9 7,97 114,3 2,9 10,15 0,359 157,55 27,57 36,00 3,94 315,09 55,13 353,80

CHS 114,3x3,2 8,77 114,3 3,2 11,17 0,359 172,47 30,18 39,51 3,93 344,94 60,36 321,50

CHS 114,3x3,6 9,83 114,3 3,6 12,52 0,359 191,98 33,59 44,13 3,92 383,97 67,19 286,81

CHS 114,3x4,0 10,88 114,3 4 13,86 0,359 211,07 36,93 48,69 3,90 422,13 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

CHS 114,3x5,0 13,48 114,3 5 17,17 0,359 256,92 44,96 59,77 3,87 513,84 89,91 209,15

CHS 114,3x5,6 15,01 114,3 5,6 19,12 0,359 283,20 49,55 66,23 3,85 566,39 99,11 187,77

CHS 114,3x6,3 16,78 114,3 6,3 21,38 0,359 312,71 54,72 73,57 3,82 625,43 109,44 167,99

CHS 120x3,0 8,66 120 3 11,03 0,377 188,81 31,47 41,08 4,14 377,62 62,94 341,88

CHS 120x4,0 11,44 120 4 14,58 0,377 245,48 40,91 53,85 4,10 490,95 81,83 258,62

CHS 120x2,0 5,82 120 2 7,41 0,377 129,08 21,51 27,85 4,17 258,16 43,03 508,47

CHS 120x2,3 6,68 120 2,3 8,50 0,377 147,33 24,55 31,87 4,16 294,65 49,11 443,28

CHS 120x2,5 7,24 120 2,5 9,23 0,377 159,33 26,56 34,52 4,16 318,67 53,11 408,51

CHS 120x3,0 8,66 120 3 11,03 0,377 188,81 31,47 41,08 4,14 377,62 62,94 341,88

CHS 120x3,2 9,22 120 3,2 11,74 0,377 200,38 33,40 43,67 4,13 400,77 66,79 321,06

CHS 120x3,5 10,06 120 3,5 12,81 0,377 217,52 36,25 47,52 4,12 435,04 72,51 294,30

CHS 120x4,0 11,44 120 4 14,58 0,377 245,48 40,91 53,85 4,10 490,95 81,83 258,62

CHS 120x4,5 12,82 120 4,5 16,33 0,377 272,69 45,45 60,06 4,09 545,39 90,90 230,88

CHS 120x5,0 14,18 120 5 18,06 0,377 299,19 49,86 66,17 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 4,00 796,32 132,72 151,71

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 125x3,0 9,03 125 3 11,50 0,393 214,05 34,25 44,66 4,31 428,11 68,50 341,53

CHS 125x4,0 11,94 125 4 15,21 0,393 278,58 44,57 58,59 4,28 557,16 89,15 258,26

CHS 125x5,0 14,80 125 5 18,85 0,393 339,88 54,38 72,04 4,25 679,76 108,76 208,33

CHS 125x6,0 17,61 125 6 22,43 0,393 398,07 63,69 85,04 4,21 796,13 127,38 175,07

CHS 125x7,0 20,37 125 7 25,95 0,393 453,24 72,52 97,58 4,18 906,48 145,04 151,33

CHS 125x8,0 23,08 125 8 29,41 0,393 505,51 80,88 109,68 4,15 1011,03 161,76 133,55
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CHS 127x3,0 9,17 127 3 11,69 0,399 224,75 35,39 46,14 4,39 449,50 70,79 341,40

CHS 127x4,0 12,13 127 4 15,46 0,399 292,61 46,08 60,54 4,35 585,23 92,16 258,13

CHS 127x2,0 6,17 127 2 7,85 0,399 153,44 24,16 31,25 4,42 306,87 48,33 508,00

CHS 127x2,3 7,07 127 2,3 9,01 0,399 175,20 27,59 35,77 4,41 350,40 55,18 442,80

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 9,17 127 3 11,69 0,399 224,75 35,39 46,14 4,39 449,50 70,79 341,40

CHS 127x3,2 9,77 127 3,2 12,45 0,399 238,60 37,57 49,06 4,38 477,19 75,15 320,58

CHS 127x3,5 10,66 127 3,5 13,58 0,399 259,11 40,80 53,40 4,37 518,21 81,61 293,81

CHS 127x4,0 12,13 127 4 15,46 0,399 292,61 46,08 60,54 4,35 585,23 92,16 258,13

CHS 127x4,5 13,59 127 4,5 17,32 0,399 325,29 51,23 67,56 4,33 650,57 102,45 230,39

CHS 127x5,0 15,04 127 5 19,16 0,399 357,14 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 65,90 87,92 4,28 836,88 131,79 174,93

CHS 127x7,0 20,72 127 7 26,39 0,399 476,63 75,06 100,91 4,25 953,25 150,12 151,19

CHS 127x8,0 23,48 127 8 29,91 0,399 531,80 83,75 113,46 4,22 1063,60 167,50 133,40

CHS 127x2,9 8,88 127 2,9 11,31 0,399 217,78 34,30 44,67 4,39 435,55 68,59 352,89

CHS 127x3,2 9,77 127 3,2 12,45 0,399 238,60 37,57 49,06 4,38 477,19 75,15 320,58

CHS 127x3,6 10,96 127 3,6 13,96 0,399 265,87 41,87 54,83 4,36 531,75 83,74 285,88

CHS 127x4,0 12,13 127 4 15,46 0,399 292,61 46,08 60,54 4,35 585,23 92,16 258,13

CHS 127x4,5 13,59 127 4,5 17,32 0,399 325,29 51,23 67,56 4,33 650,57 102,45 230,39

CHS 133x3,0 9,62 133 3 12,25 0,418 258,97 38,94 50,71 4,60 517,93 77,88 341,03

CHS 133x4,0 12,73 133 4 16,21 0,418 337,53 50,76 66,59 4,56 675,05 101,51 257,75

CHS 133x5,0 15,78 133 5 20,11 0,418 412,40 62,02 81,96 4,53 824,81 124,03 207,81

CHS 133x6,0 18,79 133 6 23,94 0,418 483,72 72,74 96,85 4,50 967,43 145,48 174,54

CHS 133x2,9 9,30 133 2,9 11,85 0,418 250,90 37,73 49,09 4,60 501,81 75,46 352,51

CHS 133x3,2 10,24 133 3,2 13,05 0,418 274,98 41,35 53,92 4,59 549,96 82,70 320,20

CHS 133x3,6 11,49 133 3,6 14,63 0,418 306,55 46,10 60,30 4,58 613,10 92,20 285,51

CHS 133x4,0 12,73 133 4 16,21 0,418 337,53 50,76 66,59 4,56 675,05 101,51 257,75

CHS 133x4,5 14,26 133 4,5 18,17 0,418 375,42 56,45 74,34 4,55 750,83 112,91 230,00

CHS 133x5,0 15,78 133 5 20,11 0,418 412,40 62,02 81,96 4,53 824,81 124,03 207,81

CHS 133x5,6 17,59 133 5,6 22,41 0,418 455,61 68,51 90,95 4,51 911,22 137,03 186,42

CHS 133x6,3 19,69 133 6,3 25,08 0,418 504,43 75,85 101,22 4,49 1008,86 151,71 166,62

CHS 139,7x3,0 10,11 139,7 3 12,88 0,439 301,09 43,11 56,07 4,83 602,18 86,21 340,65

CHS 139,7x4,0 13,39 139,7 4 17,05 0,439 392,86 56,24 73,68 4,80 785,72 112,49 257,37

CHS 139,7x5,0 16,61 139,7 5 21,16 0,439 480,54 68,80 90,76 4,77 961,08 137,59 207,42

CHS 139,7x6,0 19,78 139,7 6 25,20 0,439 564,26 80,78 107,33 4,73 1128,52 161,56 174,15

CHS 139,7x6,3 20,73 139,7 6,3 26,40 0,439 588,62 84,27 112,20 4,72 1177,24 168,54 166,23
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CHS 139,7x7,0 22,91 139,7 7 29,18 0,439 644,14 92,22 123,38 4,70 1288,27 184,43 150,39

CHS 139,7x8,0 25,98 139,7 8 33,10 0,439 720,29 103,12 138,93 4,66 1440,58 206,24 132,59

CHS 139,7x10,0 31,99 139,7 10 40,75 0,439 861,89 123,39 168,55 4,60 1723,79 246,78 107,71

CHS 139,7x2,9 9,78 139,7 2,9 12,46 0,439 291,68 41,76 54,28 4,84 583,37 83,52 352,14

CHS 139,7x3,2 10,77 139,7 3,2 13,72 0,439 319,78 45,78 59,63 4,83 639,55 91,56 319,83

CHS 139,7x3,6 12,08 139,7 3,6 15,39 0,439 356,65 51,06 66,70 4,81 713,30 102,12 285,13

CHS 139,7x4,0 13,39 139,7 4 17,05 0,439 392,86 56,24 73,68 4,80 785,72 112,49 257,37

CHS 139,7x4,5 15,00 139,7 4,5 19,11 0,439 437,20 62,59 82,29 4,78 874,41 125,18 229,62

CHS 139,7x5,0 16,61 139,7 5 21,16 0,439 480,54 68,80 90,76 4,77 961,08 137,59 207,42

CHS 139,7x5,6 18,52 139,7 5,6 23,59 0,439 531,24 76,05 100,76 4,75 1062,48 152,11 186,03

CHS 139,7x6,3 20,73 139,7 6,3 26,40 0,439 588,62 84,27 112,20 4,72 1177,24 168,54 166,23

CHS 141,3x2,9 9,90 141,3 2,9 12,61 0,444 302,03 42,75 55,56 4,89 604,07 85,50 352,05

CHS 141,3x3,2 10,90 141,3 3,2 13,88 0,444 331,15 46,87 61,04 4,88 662,30 93,74 319,74

CHS 141,3x3,6 12,23 141,3 3,6 15,57 0,444 369,37 52,28 68,28 4,87 738,74 104,56 285,04

CHS 141,3x4,0 13,54 141,3 4 17,25 0,444 406,91 57,60 75,43 4,86 813,82 115,19 257,28

CHS 141,3x4,5 15,18 141,3 4,5 19,34 0,444 452,90 64,10 84,24 4,84 905,80 128,21 229,53

CHS 141,3x5,0 16,81 141,3 5 21,41 0,444 497,85 70,47 92,93 4,82 995,71 140,94 207,34

CHS 152x3,0 11,02 152 3 14,04 0,478 389,87 51,30 66,61 5,27 779,73 102,60 340,04

CHS 152x4,0 14,60 152 4 18,60 0,478 509,59 67,05 87,64 5,23 1019,18 134,10 256,76

CHS 152x5,0 18,13 152 5 23,09 0,478 624,43 82,16 108,09 5,20 1248,86 164,32 206,80

CHS 152x6,0 21,60 152 6 27,52 0,478 734,52 96,65 127,97 5,17 1469,04 193,29 173,52

CHS 152,4x3,0 11,05 152,4 3 14,08 0,479 393,01 51,58 66,97 5,28 786,03 103,15 340,03

CHS 152,4x4,0 14,64 152,4 4 18,65 0,479 513,73 67,42 88,11 5,25 1027,46 134,84 256,74

CHS 152,4x5,0 18,18 152,4 5 23,15 0,479 629,54 82,62 108,68 5,21 1259,08 165,23 206,78

CHS 152,4x6,0 21,66 152,4 6 27,60 0,479 740,57 97,19 128,67 5,18 1481,13 194,37 173,50

CHS 152,4x2,9 10,69 152,4 2,9 13,62 0,479 380,67 49,96 64,82 5,29 761,33 99,91 351,52

CHS 152,4x3,2 11,77 152,4 3,2 15,00 0,479 417,56 54,80 71,24 5,28 835,11 109,60 319,20

CHS 152,4x3,6 13,21 152,4 3,6 16,83 0,479 466,04 61,16 79,72 5,26 932,08 122,32 284,50

CHS 152,4x4,0 14,64 152,4 4 18,65 0,479 513,73 67,42 88,11 5,25 1027,46 134,84 256,74

CHS 152,4x4,5 16,41 152,4 4,5 20,91 0,479 572,24 75,10 98,47 5,23 1144,48 150,19 228,98

CHS 152,4x5,0 18,18 152,4 5 23,15 0,479 629,54 82,62 108,68 5,21 1259,08 165,23 206,78

CHS 159x3,0 11,54 159 3 14,70 0,500 447,42 56,28 73,02 5,52 894,84 112,56 339,74

CHS 159x4,0 15,29 159 4 19,48 0,500 585,33 73,63 96,12 5,48 1170,67 147,25 256,45

CHS 159x5,0 18,99 159 5 24,19 0,500 717,88 90,30 118,62 5,45 1435,75 180,60 206,49

CHS 159x6,0 22,64 159 6 28,84 0,500 845,19 106,31 140,53 5,41 1690,37 212,63 173,20

CHS 159x7,0 26,24 159 7 33,43 0,500 967,41 121,69 161,84 5,38 1934,81 243,37 149,44
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CHS 159x8,0 29,79 159 8 37,95 0,500 1084,67 136,44 182,58 5,35 2169,34 272,87 131,62

CHS 159x2,9 11,16 159 2,9 14,22 0,500 433,33 54,51 70,67 5,52 866,66 109,01 351,23

CHS 159x3,2 12,30 159 3,2 15,66 0,500 475,44 59,80 77,69 5,51 950,88 119,61 318,92

CHS 159x3,6 13,80 159 3,6 17,58 0,500 530,82 66,77 86,95 5,50 1061,64 133,54 284,21

CHS 159x4,0 15,29 159 4 19,48 0,500 585,33 73,63 96,12 5,48 1170,67 147,25 256,45

CHS 159x4,5 17,15 159 4,5 21,84 0,500 652,27 82,05 107,45 5,46 1304,54 164,09 228,69

CHS 159x5,0 18,99 159 5 24,19 0,500 717,88 90,30 118,62 5,45 1435,75 180,60 206,49

CHS 159x5,6 21,19 159 5,6 26,99 0,500 794,88 99,99 131,84 5,43 1589,76 199,97 185,09

CHS 159x6,3 23,72 159 6,3 30,22 0,500 882,38 110,99 146,98 5,40 1764,76 221,98 165,28

CHS 164x3,0 11,91 164 3 15,17 0,515 491,82 59,98 77,77 5,69 983,65 119,96 339,54

CHS 164x4,0 15,78 164 4 20,11 0,515 643,80 78,51 102,42 5,66 1287,60 157,02 256,25

CHS 168,3x3,0 12,23 168,3 3 15,58 0,529 532,28 63,25 81,98 5,85 1064,57 126,51 339,38

CHS 168,3x4,0 16,21 168,3 4 20,65 0,529 697,09 82,84 108,00 5,81 1394,18 165,68 256,09

CHS 168,3x5,0 20,14 168,3 5 25,65 0,529 855,85 101,70 133,38 5,78 1711,69 203,41 206,12

CHS 168,3x6,0 24,02 168,3 6 30,59 0,529 1008,69 119,87 158,12 5,74 2017,39 239,74 172,83

CHS 168,3x6,3 25,17 168,3 6,3 32,06 0,529 1053,42 125,18 165,42 5,73 2106,84 250,37 164,90

CHS 168,3x7,0 27,85 168,3 7 35,47 0,529 1155,79 137,35 182,24 5,71 2311,58 274,70 149,06

CHS 168,3x8,0 31,63 168,3 8 40,29 0,529 1297,27 154,16 205,74 5,67 2594,54 308,32 131,24

CHS 168,3x10,0 39,04 168,3 10 49,73 0,529 1563,98 185,86 250,92 5,61 3127,97 371,71 106,32

CHS 168,3x2,9 11,83 168,3 2,9 15,07 0,529 515,46 61,26 79,34 5,85 1030,93 122,51 350,87

CHS 168,3x3,2 13,03 168,3 3,2 16,60 0,529 565,74 67,23 87,24 5,84 1131,47 134,46 318,56

CHS 168,3x3,6 14,62 168,3 3,6 18,63 0,529 631,90 75,09 97,67 5,82 1263,81 150,18 283,85

CHS 168,3x4 16,21 168,3 4 20,65 0,529 697,09 82,84 108,00 5,81 1394,18 165,68 256,09

CHS 168,3x4,5 18,18 168,3 4,5 23,16 0,529 777,22 92,36 120,77 5,79 1554,43 184,72 228,33

CHS 168,3x5,0 20,14 168,3 5 25,65 0,529 855,85 101,70 133,38 5,78 1711,69 203,41 206,12

CHS 168,3x5,6 22,47 168,3 5,6 28,62 0,529 948,25 112,69 148,30 5,76 1896,51 225,37 184,72

CHS 168,3x6,3 25,17 168,3 6,3 32,06 0,529 1053,42 125,18 165,42 5,73 2106,84 250,37 164,90

CHS 177,8x3,0 12,93 177,8 3 16,47 0,559 629,41 70,80 91,67 6,18 1258,82 141,60 339,05

CHS 177,8x4,0 17,14 177,8 4 21,84 0,559 825,09 92,81 120,85 6,15 1650,17 185,62 255,75

CHS 177,8x5,0 21,31 177,8 5 27,14 0,559 1013,97 114,06 149,34 6,11 2027,94 228,11 205,79

CHS 177,8x6,0 25,42 177,8 6 32,38 0,559 1196,22 134,56 177,16 6,08 2392,43 269,12 172,49

CHS 177,8x6,3 26,65 177,8 6,3 33,94 0,559 1249,62 140,56 185,38 6,07 2499,24 281,13 164,56

CHS 177,8x7,0 29,49 177,8 7 37,56 0,559 1371,99 154,33 204,32 6,04 2743,98 308,66 148,71

CHS 177,8x8,0 33,50 177,8 8 42,68 0,559 1541,44 173,39 230,83 6,01 3082,87 346,78 130,89

CHS 177,8x10,0 41,38 177,8 10 52,72 0,559 1861,98 209,45 281,90 5,94 3723,96 418,89 105,96

CHS 177,8x12,0 49,07 177,8 12 62,51 0,559 2159,06 242,86 330,45 5,88 4318,11 485,73 89,36
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Designation Dimensions Area Surface Section properties Other properties
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It 
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Wt 
[cm3]

Am/V 
[m-1]

CHS 177,8x12,5 50,96 177,8 12,5 64,91 0,559 2229,79 250,82 342,20 5,86 4459,59 501,64 86,05

CHS 177,8x2,9 12,51 177,8 2,9 15,93 0,559 609,46 68,56 88,72 6,18 1218,92 137,11 350,55

CHS 177,8x3,2 13,78 177,8 3,2 17,55 0,559 669,10 75,26 97,56 6,17 1338,19 150,53 318,23

CHS 177,8x3,6 15,47 177,8 3,6 19,70 0,559 747,64 84,10 109,26 6,16 1495,28 168,20 283,52

CHS 177,8x4,0 17,14 177,8 4 21,84 0,559 825,09 92,81 120,85 6,15 1650,17 185,62 255,75

CHS 177,8x4,5 19,23 177,8 4,5 24,50 0,559 920,37 103,53 135,18 6,13 1840,73 207,06 227,99

CHS 177,8x5,0 21,31 177,8 5 27,14 0,559 1013,97 114,06 149,34 6,11 2027,94 228,11 205,79

CHS 177,8x6,0 25,42 177,8 6 32,38 0,559 1196,22 134,56 177,16 6,08 2392,43 269,12 172,49

CHS 193,7x3,0 14,11 193,7 3 17,97 0,609 817,22 84,38 109,11 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 2145,58 221,54 255,27

CHS 193,7x5,0 23,27 193,7 5 29,64 0,609 1320,23 136,32 178,08 6,67 2640,46 272,63 205,30

CHS 193,7x6,0 27,77 193,7 6 35,38 0,609 1559,72 161,05 211,46 6,64 3119,45 322,09 171,99

CHS 193,7x6,3 29,12 193,7 6,3 37,09 0,609 1630,05 168,31 221,33 6,63 3260,09 336,61 164,07

CHS 193,7x7,0 32,23 193,7 7 41,06 0,609 1791,43 184,97 244,11 6,61 3582,87 369,94 148,21

CHS 193,7x8,0 36,64 193,7 8 46,67 0,609 2015,54 208,11 276,05 6,57 4031,07 416,22 130,39

CHS 193,7x10,0 45,30 193,7 10 57,71 0,609 2441,59 252,10 337,79 6,50 4883,18 504,20 105,44

CHS 193,7x12,0 53,77 193,7 12 68,50 0,609 2839,20 293,15 396,75 6,44 5678,40 586,31 88,84

CHS 193,7x12,5 55,86 193,7 12,5 71,16 0,609 2934,31 302,97 411,07 6,42 5868,62 605,95 85,52

CHS 193,7x2,9 13,65 193,7 2,9 17,38 0,609 791,21 81,69 105,58 6,75 1582,43 163,39 350,07

CHS 193,7x3,2 15,03 193,7 3,2 19,15 0,609 869,00 89,73 116,14 6,74 1737,99 179,45 317,75

CHS 193,7x3,6 16,88 193,7 3,6 21,50 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 2145,58 221,54 255,27

CHS 193,7x4,5 21,00 193,7 4,5 26,75 0,609 1197,52 123,65 161,12 6,69 2395,03 247,29 227,51

CHS 193,7x5,0 23,27 193,7 5 29,64 0,609 1320,23 136,32 178,08 6,67 2640,46 272,63 205,30

CHS 193,7x6,0 27,77 193,7 6 35,38 0,609 1559,72 161,05 211,46 6,64 3119,45 322,09 171,99

CHS 200x3,0 14,57 200 3 18,57 0,628 900,91 90,09 116,44 6,97 1801,82 180,18 338,41

CHS 200x4,0 19,33 200 4 24,63 0,628 1183,23 118,32 153,69 6,93 2366,46 236,65 255,10

CHS 200x5,0 24,04 200 5 30,63 0,628 1456,86 145,69 190,17 6,90 2913,73 291,37 205,13

CHS 200x6,0 28,71 200 6 36,57 0,628 1721,99 172,20 225,89 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 2227,44 222,74 295,08 6,79 4454,89 445,49 130,21

CHS 219,1x3,0 15,99 219,1 3 20,37 0,688 1189,13 108,55 140,11 7,64 2378,26 217,09 337,96

CHS 219,1x4,0 21,22 219,1 4 27,03 0,688 1563,84 142,75 185,09 7,61 3127,67 285,50 254,65

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 31,53 219,1 6 40,17 0,688 2281,95 208,30 272,54 7,54 4563,89 416,60 171,36

CHS 219,1x6,3 33,06 219,1 6,3 42,12 0,688 2386,14 217,81 285,37 7,53 4772,28 435,63 163,43
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Designation Dimensions Area Surface Section properties Other properties
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Wt 
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Am/V 
[m-1]

CHS 219,1x7,0 36,61 219,1 7 46,64 0,688 2625,75 239,68 315,02 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 65,69 0,688 3598,44 328,47 437,56 7,40 7196,88 656,95 104,78

CHS 219,1x12,0 61,29 219,1 12 78,07 0,688 4199,88 383,38 515,26 7,33 8399,76 766,75 88,16

CHS 219,1x12,5 63,69 219,1 12,5 81,13 0,688 4344,58 396,58 534,20 7,32 8689,16 793,17 84,84

CHS 219,1x4,5 23,82 219,1 4,5 30,34 0,688 1747,24 159,49 207,27 7,59 3494,48 318,98 226,88

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 31,53 219,1 6 40,17 0,688 2281,95 208,30 272,54 7,54 4563,89 416,60 171,36

CHS 244,5x4,0 23,72 244,5 4 30,22 0,768 2185,67 178,79 231,38 8,50 4371,35 357,57 254,16

CHS 244,5x5,0 29,53 244,5 5 37,62 0,768 2698,58 220,74 286,84 8,47 5397,16 441,49 204,18

CHS 244,5x6,0 35,29 244,5 6 44,96 0,768 3198,53 261,64 341,37 8,43 6397,07 523,28 170,86

CHS 244,5x6,3 37,01 244,5 6,3 47,14 0,768 3346,03 273,70 357,54 8,42 6692,05 547,41 162,93

CHS 244,5x7,0 41,00 244,5 7 52,23 0,768 3685,75 301,49 394,96 8,40 7371,50 602,99 147,07

CHS 244,5x8,0 46,66 244,5 8 59,44 0,768 4160,45 340,32 447,63 8,37 8320,89 680,65 129,23

CHS 244,5x10,0 57,83 244,5 10 73,67 0,768 5073,15 414,98 550,24 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 244,5x12,5 71,52 244,5 12,5 91,11 0,768 6147,42 502,86 673,45 8,21 12294,84 1005,71 84,31

CHS 244,5x4,5 26,63 244,5 4,5 33,93 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 2698,58 220,74 286,84 8,47 5397,16 441,49 204,18

CHS 244,5x6,0 35,29 244,5 6 44,96 0,768 3198,53 261,64 341,37 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 6116,50 448,09 253,72

CHS 273x5,0 33,05 273 5 42,10 0,858 3780,81 276,98 359,16 9,48 7561,63 553,97 203,73

CHS 273x6,0 39,51 273 6 50,33 0,858 4487,08 328,72 427,81 9,44 8974,17 657,45 170,41

CHS 273x6,3 41,44 273 6,3 52,79 0,858 4695,82 344,02 448,20 9,43 9391,65 688,03 162,48

CHS 273x7,0 45,92 273 7 58,50 0,858 5177,30 379,29 495,41 9,41 10354,60 758,58 146,62

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 8396,14 615,10 818,03 9,24 16792,28 1230,20 87,16

CHS 273x12,5 80,30 273 12,5 102,30 0,858 8697,45 637,18 848,90 9,22 17394,90 1274,35 83,84

CHS 273x4,5 29,80 273 4,5 37,96 0,858 3421,58 250,67 324,45 9,49 6843,17 501,33 225,95

CHS 273x5,0 33,05 273 5 42,10 0,858 3780,81 276,98 359,16 9,48 7561,63 553,97 203,73

CHS 273x6,0 39,51 273 6 50,33 0,858 4487,08 328,72 427,81 9,44 8974,17 657,45 170,41

CHS 323,9x4,0 31,56 323,9 4 40,20 1,018 5143,17 317,58 409,37 11,31 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 323,9x6,0 47,04 323,9 6 59,92 1,018 7572,47 467,58 606,43 11,24 15144,93 935,16 169,81

CHS 323,9x6,3 49,34 323,9 6,3 62,86 1,018 7928,90 489,59 635,56 11,23 15857,79 979,18 161,88
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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 62,32 323,9 8 79,39 1,018 9910,08 611,92 798,51 11,17 19820,16 1223,84 128,17

CHS 323,9x10,0 77,41 323,9 10 98,61 1,018 12158,34 750,75 985,67 11,10 24316,68 1501,49 103,19

CHS 323,9x12,0 92,30 323,9 12 117,58 1,018 14319,56 884,20 1167,96 11,04 28639,12 1768,39 86,54

CHS 323,9x12,5 95,99 323,9 12,5 122,29 1,018 14846,53 916,74 1212,78 11,02 29693,06 1833,47 83,21

CHS 323,9x4,5 35,45 323,9 4,5 45,15 1,018 5759,22 355,62 459,10 11,29 11518,43 711,23 225,35

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 323,9x6,0 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

- G
[kg/m]

D
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

I
[cm4]

Wel
[cm3]

Wpl
[cm3]

i
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

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 0,69 0,69 0,88 0,72 1,2 1,06 546,99

SHS 22x2,0 1,18 22 2 1,50 0,081 0,96 0,87 1,09 0,80 1,7 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 25x2,5 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 1,47 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 1,47 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 3,97 2,64 3,50 1,03 7,3 4,11 283,53

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 3,18 527,35

SHS 35x3,0 2,83 35 3 3,61 0,130 5,95 3,40 4,23 1,28 10,2 5,18 359,45

SHS 35x2,0 1,99 35 2 2,54 0,133 4,51 2,58 3,09 1,33 7,4 3,89 524,77

SHS 38x3,0 3,12 38 3 3,97 0,142 7,85 4,13 5,10 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 6,94 3,47 4,13 1,54 11,3 5,23 521,39

SHS 40x2,5 2,82 40 2,5 3,59 0,151 8,22 4,11 4,97 1,51 13,6 6,21 421,88

SHS 40x3,0 3,30 40 3 4,21 0,150 9,32 4,66 5,72 1,49 15,8 7,07 355,73

SHS 40x4,0 4,20 40 4 5,35 0,146 11,07 5,54 7,01 1,44 19,4 8,48 273,50

SHS 40x5,0 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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SHS 40x2,0 2,31 40 2 2,94 0,153 6,94 3,47 4,13 1,54 11,3 5,23 521,39

SHS 40x2,5 2,82 40 2,5 3,59 0,151 8,22 4,11 4,97 1,51 13,6 6,21 421,88

SHS 40x3,0 3,30 40 3 4,21 0,150 9,32 4,66 5,72 1,49 15,8 7,07 355,73

SHS 40x3,5 3,76 40 3,5 4,79 0,148 10,27 5,14 6,41 1,46 17,7 7,83 308,65

SHS 40x4,0 4,20 40 4 5,35 0,146 11,07 5,54 7,01 1,44 19,4 8,48 273,50

SHS 40x4,5 4,61 40 4,5 5,87 0,145 11,73 5,87 7,55 1,41 21,0 9,03 246,31

SHS 40x5,0 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 7,23 0,139 12,94 6,47 8,76 1,34 24,4 10,14 192,73

SHS 40x7,0 5,93 40 7 7,56 0,130 11,55 5,77 8,38 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 1,17 22,3 9,29 156,25

SHS 40x2,0 2,31 40 2 2,94 0,153 6,94 3,47 4,13 1,54 11,3 5,23 521,39

SHS 45x3,0 3,77 45 3 4,81 0,170 13,78 6,12 7,44 1,69 23,0 9,27 352,93

SHS 45x4,0 4,83 45 4 6,15 0,166 16,61 7,38 9,22 1,64 28,7 11,26 270,44

SHS 45x2,0 2,62 45 2 3,34 0,173 10,12 4,50 5,32 1,74 16,3 6,77 518,83

SHS 50x2,0 2,93 50 2 3,74 0,193 14,15 5,66 6,66 1,95 22,6 8,51 516,81

SHS 50x2,5 3,60 50 2,5 4,59 0,191 16,94 6,78 8,07 1,92 27,5 10,22 417,11

SHS 50x3,0 4,25 50 3 5,41 0,190 19,47 7,79 9,39 1,90 32,1 11,76 350,76

SHS 50x4,0 5,45 50 4 6,95 0,186 23,74 9,49 11,73 1,85 40,4 14,43 268,09

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 11,78 15,32 1,75 53,2 18,20 186,23

SHS 50x2,0 2,93 50 2 3,74 0,193 14,15 5,66 6,66 1,95 22,6 8,51 516,81

SHS 50x2,5 3,60 50 2,5 4,59 0,191 16,94 6,78 8,07 1,92 27,5 10,22 417,11

SHS 50x3,0 4,25 50 3 5,41 0,190 19,47 7,79 9,39 1,90 32,1 11,76 350,76

SHS 50x3,5 4,86 50 3,5 6,19 0,188 21,73 8,69 10,61 1,87 36,4 13,17 303,46

SHS 50x4,0 5,45 50 4 6,95 0,186 23,74 9,49 11,73 1,85 40,4 14,43 268,09

SHS 50x4,5 6,02 50 4,5 7,67 0,185 25,50 10,20 12,76 1,82 44,1 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 15,32 1,75 53,2 18,20 186,23

SHS 50x7,0 8,13 50 7 10,36 0,170 28,47 11,39 15,52 1,66 55,1 18,56 164,09

SHS 50x8,0 8,83 50 8 11,24 0,166 28,59 11,43 16,14 1,59 56,7 18,91 147,36

SHS 50x2,0 2,93 50 2 3,74 0,193 14,15 5,66 6,66 1,95 22,6 8,51 516,81

SHS 60x2,0 3,56 60 2 4,54 0,233 25,14 8,38 9,79 2,35 39,8 12,59 513,85

SHS 60x2,5 4,39 60 2,5 5,59 0,231 30,34 10,11 11,93 2,33 48,7 15,22 414,05

SHS 60x3,0 5,19 60 3 6,61 0,230 35,13 11,71 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 60x5,0 8,13 60 5 10,36 0,223 50,49 16,83 20,88 2,21 86,4 25,61 215,17
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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 60x6,3 9,55 60 6,3 12,17 0,213 54,41 18,14 23,39 2,11 100,1 28,80 174,99

SHS 60x2,0 3,56 60 2 4,54 0,233 25,14 8,38 9,79 2,35 39,8 12,59 513,85

SHS 60x2,3 4,06 60 2,3 5,17 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 10,11 11,93 2,33 48,7 15,22 414,05

SHS 60x3,0 5,19 60 3 6,61 0,230 35,13 11,71 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 15,86 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 4,5 9,47 0,225 47,20 15,73 19,32 2,23 79,8 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 11,34 60 8 14,44 0,206 58,57 19,52 26,33 2,01 112,5 31,66 142,40

SHS 60x2,0 3,56 60 2 4,54 0,233 25,14 8,38 9,79 2,35 39,8 12,59 513,85

SHS 70x5,0 9,70 70 5 12,36 0,263 84,63 24,18 29,56 2,62 142,2 36,65 212,71

SHS 70x6,0 11,33 70 6 14,43 0,259 95,17 27,19 33,83 2,57 163,5 41,41 179,73

SHS 70x7,0 12,53 70 7 15,96 0,250 98,70 28,20 36,10 2,49 180,0 44,62 156,64

SHS 70x8,0 13,85 70 8 17,64 0,246 104,11 29,74 38,91 2,43 194,4 47,56 139,25

SHS 70x2,5 5,17 70 2,5 6,59 0,271 49,41 14,12 16,54 2,74 78,5 21,22 411,92

SHS 70x3,0 6,13 70 3 7,81 0,270 57,53 16,44 19,42 2,71 92,4 24,74 345,40

SHS 70x4,0 7,97 70 4 10,15 0,266 72,12 20,61 24,76 2,67 118,5 31,11 262,38

SHS 70x5,0 9,70 70 5 12,36 0,263 84,63 24,18 29,56 2,62 142,2 36,65 212,71

SHS 70x6,0 11,33 70 6 14,43 0,259 95,17 27,19 33,83 2,57 163,5 41,41 179,73

SHS 70x6,3 11,53 70 6,3 14,69 0,253 93,77 26,79 33,80 2,53 168,1 42,10 172,20

SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 11,64 13,52 2,76 64,0 17,48 511,77

SHS 70x2.5 5,17 70 2,5 6,59 0,271 49,41 14,12 16,54 2,74 78,5 21,22 411,92

SHS 70x3,0 6,13 70 3 7,81 0,270 57,53 16,44 19,42 2,71 92,4 24,74 345,40

SHS 70x3,5 7,06 70 3,5 8,99 0,268 65,09 18,60 22,15 2,69 105,8 28,03 297,94

SHS 70x4,0 7,97 70 4 10,15 0,266 72,12 20,61 24,76 2,67 118,5 31,11 262,38

SHS 70x4,5 8,85 70 4,5 11,27 0,265 78,63 22,47 27,22 2,64 130,7 33,98 234,77

SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 11,64 13,52 2,76 64,0 17,48 511,77

SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 11,64 13,52 2,76 64,0 17,48 511,77

SHS 80x2,0 4,82 80 2 6,14 0,313 61,70 15,42 17,85 3,17 96,3 23,16 510,24

SHS 80x2,3 5,50 80 2,3 7,01 0,312 69,86 17,46 20,30 3,16 109,7 26,23 445,09

SHS 80x2,5 5,96 80 2,5 7,59 0,311 75,15 18,79 21,90 3,15 118,5 28,22 410,35

SHS 80x3,0 7,07 80 3 9,01 0,310 87,84 21,96 25,78 3,12 139,9 33,02 343,80
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SHS 80x3,2 7,51 80 3,2 9,57 0,309 92,71 23,18 27,29 3,11 148,3 34,87 323,01

SHS 80x3,5 8,16 80 3,5 10,39 0,308 99,80 24,95 29,50 3,10 160,6 37,56 296,29

SHS 80x4,0 9,22 80 4 11,75 0,306 111,04 27,76 33,07 3,07 180,4 41,84 260,70

SHS 80x4,5 10,26 80 4,5 13,07 0,305 121,58 30,40 36,48 3,05 199,5 45,88 233,04

SHS 80x5,0 11,27 80 5 14,36 0,303 131,44 32,86 39,74 3,03 217,8 49,68 210,94

SHS 80x6,0 13,21 80 6 16,83 0,299 149,18 37,29 45,79 2,98 252,1 56,59 177,86

SHS 80x7,0 14,72 80 7 18,76 0,290 157,61 39,40 49,54 2,90 281,4 61,81 154,58

SHS 80x8,0 16,36 80 8 20,84 0,286 168,38 42,09 53,89 2,84 307,1 66,61 137,06

SHS 80x3,0 7,07 80 3 9,01 0,310 87,84 21,96 25,78 3,12 139,9 33,02 343,80

SHS 80x4,0 9,22 80 4 11,75 0,306 111,04 27,76 33,07 3,07 180,4 41,84 260,70

SHS 80x5,0 11,27 80 5 14,36 0,303 131,44 32,86 39,74 3,03 217,8 49,68 210,94

SHS 80x6,0 13,21 80 6 16,83 0,299 149,18 37,29 45,79 2,98 252,1 56,59 177,86

SHS 80x6,3 13,51 80 6,3 17,21 0,293 148,51 37,13 46,11 2,94 261,0 57,90 170,23

SHS 80x8,0 16,36 80 8 20,84 0,286 168,38 42,09 53,89 2,84 307,1 66,61 137,06

SHS 90x2,0 5,45 90 2 6,94 0,353 88,86 19,75 22,78 3,58 138,1 29,64 509,06

SHS 90x2,3 6,23 90 2,3 7,93 0,352 100,79 22,40 25,93 3,56 157,5 33,63 443,89

SHS 90x2,5 6,74 90 2,5 8,59 0,351 108,55 24,12 28,00 3,56 170,3 36,23 409,14

SHS 90x3,0 8,01 90 3 10,21 0,350 127,28 28,29 33,04 3,53 201,4 42,51 342,57

SHS 90x3,2 8,51 90 3,2 10,85 0,349 134,51 29,89 35,01 3,52 213,6 44,93 321,77

SHS 90x3,5 9,26 90 3,5 11,79 0,348 145,06 32,24 37,90 3,51 231,6 48,49 295,04

SHS 90x4,0 10,48 90 4 13,35 0,346 161,92 35,98 42,58 3,48 260,8 54,17 259,41

SHS 90x4,5 11,67 90 4,5 14,87 0,345 177,87 39,53 47,09 3,46 289,0 59,58 231,73

SHS 90x3,0 8,01 90 3 10,21 0,350 127,28 28,29 33,04 3,53 201,4 42,51 342,57

SHS 90x4,0 10,48 90 4 13,35 0,346 161,92 35,98 42,58 3,48 260,8 54,17 259,41

SHS 90x5,0 12,84 90 5 16,36 0,343 192,93 42,87 51,41 3,43 316,3 64,70 209,60

SHS 90x6,0 15,10 90 6 19,23 0,339 220,48 48,99 59,54 3,39 367,8 74,16 176,47

SHS 90x6,3 15,49 90 6,3 19,73 0,333 221,13 49,14 60,30 3,35 382,3 76,21 168,76

SHS 90x8,0 18,87 90 8 24,04 0,326 254,59 56,58 71,27 3,25 455,6 88,83 135,45

SHS 90x5,0 12,84 90 5 16,36 0,343 192,93 42,87 51,41 3,43 316,3 64,70 209,60

SHS 90x6,0 15,10 90 6 19,23 0,339 220,48 48,99 59,54 3,39 367,8 74,16 176,47

SHS 90x7,0 16,92 90 7 21,56 0,330 236,13 52,47 65,08 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 3,25 455,6 88,83 135,45

SHS 100x5,0 14,41 100 5 18,36 0,383 271,10 54,22 64,59 3,84 440,5 81,72 208,56

SHS 100x6,0 16,98 100 6 21,63 0,379 311,47 62,29 75,10 3,79 514,2 94,12 175,38

SHS 100x7,0 19,12 100 7 24,36 0,370 337,04 67,41 82,72 3,72 582,7 104,53 151,89

SHS 100x8,0 21,39 100 8 27,24 0,366 365,94 73,19 91,05 3,67 644,5 114,23 134,23
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SHS 100x3,0 8,96 100 3 11,41 0,390 177,05 35,41 41,21 3,94 278,7 53,19 341,59

SHS 100x4,0 11,73 100 4 14,95 0,386 226,35 45,27 53,30 3,89 362,0 68,10 258,41

SHS 100x5,0 14,41 100 5 18,36 0,383 271,10 54,22 64,59 3,84 440,5 81,72 208,56

SHS 100x6,0 16,98 100 6 21,63 0,379 311,47 62,29 75,10 3,79 514,2 94,12 175,38

SHS 100x6,3 17,47 100 6,3 22,25 0,373 314,17 62,83 76,38 3,76 536,0 97,02 167,63

SHS 100x7,0 19,12 100 7 24,36 0,370 337,04 67,41 82,72 3,72 582,7 104,53 151,89

SHS 100x8,0 21,39 100 8 27,24 0,366 365,94 73,19 91,05 3,67 644,5 114,23 134,23

SHS 100x10,0 25,56 100 10 32,57 0,357 411,08 82,22 105,25 3,55 749,8 130,10 109,65

SHS 100x12,0 28,31 100 12 36,06 0,338 408,06 81,61 109,72 3,36 793,6 135,90 93,79

SHS 100x12,5 29,08 100 12,5 37,04 0,336 410,38 82,08 111,41 3,33 803,6 137,33 90,60

SHS 100x2,0 6,07 100 2 7,74 0,393 123,01 24,60 28,30 3,99 190,5 36,92 508,12

SHS 100x2,5 7,53 100 2,5 9,59 0,391 150,63 30,13 34,86 3,96 235,2 45,23 408,19

SHS 100x3,0 8,96 100 3 11,41 0,390 177,05 35,41 41,21 3,94 278,7 53,19 341,59

SHS 100x3,5 10,36 100 3,5 13,19 0,388 202,28 40,46 47,35 3,92 320,9 60,81 294,05

SHS 100x4,0 11,73 100 4 14,95 0,386 226,35 45,27 53,30 3,89 362,0 68,10 258,41

SHS 100x4,5 13,08 100 4,5 16,67 0,385 249,29 49,86 59,04 3,87 401,9 75,07 230,70

SHS 100x2,0 6,07 100 2 7,74 0,393 123,01 24,60 28,30 3,99 190,5 36,92 508,12

SHS 110x3,0 9,90 110 3 12,61 0,430 238,34 43,33 50,27 4,35 373,5 65,07 340,81

SHS 110x4,0 12,99 110 4 16,55 0,426 305,94 55,62 65,21 4,30 486,5 83,63 257,59

SHS 110x5,0 15,98 110 5 20,36 0,423 367,95 66,90 79,27 4,25 593,6 100,74 207,72

SHS 110x6,0 18,87 110 6 24,03 0,419 424,57 77,19 92,46 4,20 694,9 116,47 174,51

SHS 110x7,0 21,32 110 7 27,16 0,410 463,15 84,21 102,46 4,13 791,2 130,08 150,95

SHS 110x8,0 23,90 110 8 30,44 0,406 505,64 91,93 113,23 4,08 878,7 142,82 133,26

SHS 120x3,0 10,84 120 3 13,81 0,470 312,35 52,06 60,24 4,76 487,7 78,15 340,16

SHS 120x4,0 14,25 120 4 18,15 0,466 402,28 67,05 78,33 4,71 636,6 100,75 256,92

SHS 120x5,0 17,55 120 5 22,36 0,463 485,47 80,91 95,45 4,66 778,5 121,75 207,03

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 120x6,3 21,42 120 6,3 27,29 0,453 571,55 95,26 114,22 4,58 955,5 146,19 165,98

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 1163,0 174,58 132,47

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 4,20 1518,4 219,26 91,59

SHS 120x12,5 36,93 120 12,5 47,04 0,416 817,01 136,17 177,83 4,17 1550,7 223,25 88,35

SHS 125x3,0 11,31 125 3 14,41 0,490 354,50 56,72 65,56 4,96 552,7 85,14 339,87

SHS 125x4,0 14,87 125 4 18,95 0,486 457,23 73,16 85,33 4,91 722,0 109,92 256,63

SHS 125x5,0 18,33 125 5 23,36 0,483 552,62 88,42 104,10 4,86 883,8 133,01 206,73
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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 0,470 705,69 112,91 136,00 4,74 1187,8 173,62 149,87

SHS 125x8,0 27,67 125 8 35,24 0,466 775,32 124,05 151,00 4,69 1325,4 191,66 132,13

SHS 130x3,0 11,78 130 3 15,01 0,510 400,28 61,58 71,10 5,16 623,1 92,43 339,61

SHS 130x4,0 15,50 130 4 19,75 0,506 516,97 79,53 92,64 5,12 814,7 119,48 256,36

SHS 130x5,0 19,12 130 5 24,36 0,503 625,68 96,26 113,13 5,07 998,2 144,77 206,45

SHS 130x6,0 22,63 130 6 28,83 0,499 726,64 111,79 132,57 5,02 1173,6 168,36 173,20

SHS 130x7,0 25,71 130 7 32,76 0,490 802,17 123,41 148,23 4,95 1344,6 189,54 149,57

SHS 130x8,0 28,92 130 8 36,84 0,486 882,85 135,82 164,79 4,90 1502,1 209,54 131,82

SHS 140x3,0 12,72 140 3 16,21 0,550 503,34 71,91 82,86 5,57 781,5 107,92 339,15

SHS 140x4,0 16,76 140 4 21,35 0,546 651,62 93,09 108,15 5,52 1023,3 139,80 255,89

SHS 140x5,0 20,69 140 5 26,36 0,543 790,56 112,94 132,30 5,48 1255,8 169,78 205,96

SHS 140x6,0 24,52 140 6 31,23 0,539 920,43 131,49 155,33 5,43 1478,8 197,90 172,70

SHS 140x6,3 25,38 140 6,3 32,33 0,533 940,82 134,40 159,62 5,39 1549,6 205,42 164,85

SHS 140x7,0 27,91 140 7 35,56 0,530 1020,68 145,81 174,27 5,36 1697,9 223,46 149,04

SHS 140x8,0 31,43 140 8 40,04 0,526 1126,77 160,97 194,18 5,30 1900,8 247,69 131,28

SHS 140x10,0 38,12 140 10 48,57 0,517 1311,67 187,38 230,38 5,20 2273,9 290,85 106,47

SHS 140x12,0 43,38 140 12 55,26 0,498 1398,33 199,76 252,87 5,03 2566,9 321,66 90,16

SHS 140x12,5 44,78 140 12,5 57,04 0,496 1425,23 203,60 259,25 5,00 2634,2 328,99 86,88

SHS 150x3,0 13,67 150 3 17,41 0,590 622,73 83,03 95,53 5,98 964,6 124,60 338,75

SHS 150x4,0 18,01 150 4 22,95 0,586 807,82 107,71 124,87 5,93 1264,8 161,73 255,48

SHS 150x5,0 22,26 150 5 28,36 0,583 982,12 130,95 152,98 5,89 1554,1 196,79 205,54

SHS 150x6,0 26,40 150 6 33,63 0,579 1145,91 152,79 179,88 5,84 1832,7 229,84 172,27

SHS 150x6,3 27,36 150 6,3 34,85 0,573 1173,71 156,49 185,15 5,80 1921,6 238,81 164,41

SHS 150x7,0 30,11 150 7 38,36 0,570 1275,59 170,08 202,41 5,77 2108,0 260,17 148,59

SHS 150x8,0 33,95 150 8 43,24 0,566 1411,83 188,24 225,96 5,71 2364,1 289,03 130,81

SHS 150x10,0 41,26 150 10 52,57 0,557 1652,53 220,34 269,17 5,61 2839,2 340,98 105,98

SHS 150x12,0 47,15 150 12 60,06 0,538 1779,77 237,30 297,66 5,44 3230,6 380,01 89,61

SHS 150x12,5 48,70 150 12,5 62,04 0,536 1817,44 242,33 305,58 5,41 3320,8 389,30 86,33

SHS 160x3,0 14,61 160 3 18,61 0,630 759,64 94,95 109,09 6,39 1174,3 142,48 338,40

SHS 160x4,0 19,27 160 4 24,55 0,626 987,17 123,40 142,78 6,34 1541,4 185,25 255,12

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 1405,48 175,69 206,24 6,25 2238,9 264,18 171,90

SHS 160x6,3 29,34 160 6,3 37,37 0,613 1442,13 180,27 212,57 6,21 2348,6 274,71 164,03

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

SHS 160x8,0 36,46 160 8 46,44 0,606 1741,23 217,65 260,14 6,12 2896,6 333,56 130,41
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SHS 160x10,0 44,40 160 10 56,57 0,597 2047,67 255,96 310,95 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 5,86 3996,7 443,13 89,15

SHS 160x12,5 52,63 160 12,5 67,04 0,576 2275,04 284,38 355,66 5,83 4114,0 454,58 85,86

SHS 175x3,0 16,02 175 3 20,41 0,690 1000,48 114,34 131,13 7,00 1542,7 171,55 337,95

SHS 175x4,0 21,15 175 4 26,95 0,686 1303,12 148,93 171,90 6,95 2027,8 223,54 254,66

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

SHS 175x6,0 31,11 175 6 39,63 0,679 1864,03 213,03 249,15 6,86 2954,2 320,18 171,42

SHS 175x7,0 35,61 175 7 45,36 0,670 2090,47 238,91 281,94 6,79 3408,8 364,20 147,71

SHS 175x8,0 40,23 175 8 51,24 0,666 2325,48 265,77 315,91 6,74 3835,7 406,35 129,90

SHS 180x3,0 16,49 180 3 21,01 0,710 1090,83 121,20 138,92 7,21 1680,7 181,84 337,82

SHS 180x4,0 21,78 180 4 27,75 0,706 1421,74 157,97 182,21 7,16 2210,2 237,10 254,53

SHS 180x5,0 26,97 180 5 34,36 0,703 1736,87 192,99 224,02 7,11 2724,2 289,81 204,57

SHS 180x6,0 32,05 180 6 40,83 0,699 2036,52 226,28 264,35 7,06 3222,6 340,05 171,28

SHS 180x6,3 33,29 180 6,3 42,41 0,693 2095,65 232,85 273,09 7,03 3382,7 354,08 163,40

SHS 180x7,0 36,70 180 7 46,76 0,690 2286,70 254,08 299,43 6,99 3720,4 387,10 147,56

SHS 180x8,0 41,48 180 8 52,84 0,686 2545,86 282,87 335,70 6,94 4188,6 432,21 129,76

SHS 180x10,0 50,68 180 10 64,57 0,677 3016,80 335,20 403,51 6,84 5073,6 515,31 104,87

SHS 180x12,0 58,45 180 12 74,46 0,658 3322,19 369,13 453,63 6,68 5865,3 583,71 88,40

SHS 180x12,5 60,48 180 12,5 77,04 0,656 3406,43 378,49 467,08 6,65 6049,8 600,06 85,10

SHS 200x4,0 24,29 200 4 30,95 0,786 1968,13 196,81 226,44 7,97 3048,7 295,34 254,06

SHS 200x5,0 30,11 200 5 38,36 0,783 2410,09 241,01 278,87 7,93 3763,3 361,82 204,10

SHS 200x6,0 35,82 200 6 45,63 0,779 2832,75 283,27 329,67 7,88 4458,8 425,51 170,80

SHS 200x6,3 37,25 200 6,3 47,45 0,773 2921,53 292,15 341,16 7,85 4682,2 443,52 162,90

SHS 200x7,0 41,10 200 7 52,36 0,770 3194,10 319,41 374,60 7,81 5155,8 485,70 147,06

SHS 200x8,0 46,51 200 8 59,24 0,766 3566,25 356,63 420,86 7,76 5815,2 543,64 129,24

SHS 200x10,0 56,96 200 10 72,57 0,757 4251,06 425,11 508,08 7,65 7071,7 651,48 104,33

SHS 200x12,0 65,99 200 12 84,06 0,738 4730,22 473,02 575,61 7,50 8230,1 743,42 87,82

SHS 200x12,5 68,33 200 12,5 87,04 0,736 4859,42 485,94 593,50 7,47 8501,7 765,47 84,51

SHS 220x4,0 26,81 220 4 34,15 0,866 2639,14 239,92 275,47 8,79 4076,1 359,98 253,68

SHS 220x5,0 33,25 220 5 42,36 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 3813,36 346,67 402,18 8,70 5976,2 520,57 170,40

SHS 220x6,3 41,20 220 6,3 52,49 0,853 3939,93 358,18 416,80 8,66 6277,3 543,03 162,50

SHS 220x8,0 51,53 220 8 65,64 0,846 4828,01 438,91 515,62 8,58 7814,8 667,86 128,83

SHS 220x10,0 63,24 220 10 80,57 0,837 5782,46 525,68 624,65 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 11148,8 922,28 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 Area Surface Section properties Other properties

- G
[kg/m]

D
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

I
[cm4]

Wel
[cm3]

Wpl
[cm3]

i
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

SHS 250x4,0 30,57 250 4 38,95 0,986 3907,30 312,58 358,01 10,02 6013,7 468,95 253,23

SHS 250x5,0 37,96 250 5 48,36 0,983 4805,01 384,40 442,26 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 8842,5 681,15 169,94

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 6442,58 515,41 599,30 9,85 10251,1 781,18 146,17

SHS 250x8,0 59,07 250 8 75,24 0,966 7229,20 578,34 675,77 9,80 11597,8 878,18 128,34

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 9859,42 788,75 943,56 9,55 16691,3 1226,49 86,82

SHS 250x12,5 87,95 250 12,5 112,04 0,936 10161,31 812,91 975,17 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 6,3 62,57 1,013 6634,95 510,38 590,75 10,30 10475,2 772,29 161,89

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 16035,5 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

Designation Dimensions Area Surfa-
ce

Section properties,
 y-y axis

Section properties,
z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 25x15x2,0 1,05 25 15 2 1,34 0,073 0,95 0,76 1,01 0,84 0,42 0,56 0,70 0,56 1,0 0,96 546,99

RHS 30x20x2,0 1,36 30 20 2 1,74 0,093 1,94 1,29 1,65 1,06 1,02 1,02 1,24 0,77 2,3 1,71 536,17

RHS 30x20x3,0 1,89 30 20 3 2,41 0,090 2,41 1,60 2,15 1,00 1,25 1,25 1,61 0,72 3,0 2,13 372,47

RHS 35x20x2,0 1,52 35 20 2 1,94 0,103 2,87 1,64 2,10 1,22 1,18 1,18 1,42 0,78 2,9 2,03 532,44

RHS 40x20x2,0 1,68 40 20 2 2,14 0,113 4,05 2,02 2,61 1,38 1,34 1,34 1,60 0,79 3,5 2,36 529,40

RHS 40x20x2,5 2,03 40 20 2,5 2,59 0,111 4,69 2,35 3,09 1,35 1,54 1,54 1,88 0,77 4,1 2,72 430,34

RHS 40x20x3,0 2,36 40 20 3 3,01 0,110 5,21 2,60 3,50 1,32 1,68 1,68 2,12 0,75 4,6 3,00 364,66

RHS 40x25x3,0 2,60 40 25 3 3,31 0,120 6,24 3,12 4,06 1,37 2,94 2,35 2,90 0,94 7,0 4,01 361,82

RHS 40x27x3,0 2,69 40 27 3 3,43 0,124 6,65 3,32 4,28 1,39 3,55 2,63 3,24 1,02 8,1 4,42 360,83

RHS 40x30x3,0 2,83 40 30 3 3,61 0,130 7,27 3,63 4,61 1,42 4,60 3,07 3,77 1,13 9,7 5,03 359,45

RHS 40x20x2,0 1,68 40 20 2 2,14 0,113 4,05 2,02 2,61 1,38 1,34 1,34 1,60 0,79 3,5 2,36 529,40

RHS 40x25x2,0 1,83 40 25 2 2,34 0,123 4,77 2,39 2,99 1,43 2,28 1,82 2,16 0,99 5,2 3,07 526,89

RHS 40x30x2,0 1,99 40 30 2 2,54 0,133 5,49 2,75 3,37 1,47 3,51 2,34 2,77 1,18 7,1 3,79 524,77

RHS 45x25x3,0 2,83 45 25 3 3,61 0,130 8,48 3,77 4,92 1,53 3,30 2,64 3,23 0,96 8,3 4,60 359,45

RHS 45x30x3,0 3,07 45 30 3 3,91 0,140 9,80 4,36 5,55 1,58 5,15 3,43 4,17 1,15 11,6 5,76 357,45



Design manual of welded and cold-formed hollow sections

8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

89

Designation Dimensions Area Surfa-
ce

Section properties,
 y-y axis

Section properties, 
z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 45x35x3,0 3,30 45 35 3 4,21 0,150 11,13 4,95 6,18 1,63 7,49 4,28 5,19 1,33 15,2 6,93 355,73

RHS 45x25x2,0 1,99 45 25 2 2,54 0,133 6,42 2,85 3,60 1,59 2,54 2,04 2,39 1,00 6,1 3,50 524,77

RHS 45x35x4,0 4,20 45 35 4 5,35 0,146 13,24 5,88 7,58 1,57 8,86 5,06 6,35 1,29 18,7 8,29 273,50

RHS 45x35x6,0 5,68 45 35 6 7,23 0,139 15,49 6,88 9,48 1,46 10,28 5,87 7,90 1,19 23,3 9,87 192,73

RHS 45x35x2,0 2,31 45 35 2 2,94 0,153 8,27 3,68 4,46 1,68 5,60 3,20 3,75 1,38 10,9 5,13 521,39

RHS 45x35x2,5 2,82 45 35 2,5 3,59 0,151 9,80 4,35 5,36 1,65 6,61 3,78 4,51 1,36 13,1 6,09 421,88

RHS 45x35x3,0 3,30 45 35 3 4,21 0,150 11,13 4,95 6,18 1,63 7,49 4,28 5,19 1,33 15,2 6,93 355,73

RHS 45x35x3,5 3,76 45 35 3,5 4,79 0,148 12,27 5,45 6,92 1,60 8,24 4,71 5,80 1,31 17,0 7,66 308,65

RHS 45x35x4,0 4,20 45 35 4 5,35 0,146 13,24 5,88 7,58 1,57 8,86 5,06 6,35 1,29 18,7 8,29 273,50

RHS 45x35x4,5 4,61 45 35 4,5 5,87 0,145 14,03 6,24 8,17 1,55 9,37 5,35 6,83 1,26 20,1 8,82 246,31

RHS 45x35x5,0 4,99 45 35 5 6,36 0,143 14,67 6,52 8,67 1,52 9,77 5,58 7,25 1,24 21,4 9,26 224,71

RHS 50x14x2,0 1,80 50 14 2 2,30 0,121 5,85 2,34 3,21 1,60 0,72 1,02 1,23 0,56 2,3 1,92 527,35

RHS 50x20x2,0 1,99 50 20 2 2,54 0,133 7,23 2,89 3,78 1,69 1,67 1,67 1,96 0,81 4,7 3,00 524,77

RHS 50x25x2,0 2,15 50 25 2 2,74 0,143 8,38 3,35 4,26 1,75 2,81 2,25 2,62 1,01 7,1 3,92 522,96

RHS 50x30x2,0 2,31 50 30 2 2,94 0,153 9,54 3,81 4,74 1,80 4,29 2,86 3,33 1,21 9,8 4,84 521,39

RHS 50x20x3,0 2,83 50 20 3 3,61 0,130 9,51 3,81 5,16 1,62 2,12 2,12 2,63 0,77 6,2 3,88 359,45

RHS 50x25x3,0 3,07 50 25 3 3,91 0,140 11,17 4,47 5,86 1,69 3,67 2,93 3,56 0,97 9,6 5,18 357,45

RHS 50x30x2,0 2,31 50 30 2 2,94 0,153 9,54 3,81 4,74 1,80 4,29 2,86 3,33 1,21 9,8 4,84 521,39

RHS 50x30x2,5 2,82 50 30 2,5 3,59 0,151 11,30 4,52 5,70 1,77 5,05 3,37 3,98 1,19 11,7 5,72 421,88

RHS 50x30x3,0 3,30 50 30 3 4,21 0,150 12,83 5,13 6,57 1,75 5,70 3,80 4,58 1,16 13,5 6,49 355,73

RHS 50x40x2,0 2,62 50 40 2 3,34 0,173 11,84 4,74 5,70 1,88 8,39 4,19 4,89 1,59 15,9 6,67 518,83

RHS 50x30x4,0 4,20 50 30 4 5,35 0,146 15,25 6,10 8,05 1,69 6,69 4,46 5,58 1,12 16,5 7,71 273,50

RHS 50x35x3,0 3,54 50 35 3 4,51 0,160 14,49 5,80 7,27 1,79 8,26 4,72 5,67 1,35 17,8 7,80 354,24

RHS 50x40x3,0 3,77 50 40 3 4,81 0,170 16,15 6,46 7,98 1,83 11,38 5,69 6,83 1,54 22,3 9,12 352,93

RHS 50x40x4,0 4,83 50 40 4 6,15 0,166 19,49 7,80 9,89 1,78 13,68 6,84 8,45 1,49 27,8 11,06 270,44

RHS 50x25x2,0 2,15 50 25 2 2,74 0,143 8,38 3,35 4,26 1,75 2,81 2,25 2,62 1,01 7,1 3,92 522,96

RHS 50x30x2,0 2,31 50 30 2 2,94 0,153 9,54 3,81 4,74 1,80 4,29 2,86 3,33 1,21 9,8 4,84 521,39

RHS 50x30x2,5 2,82 50 30 2,5 3,59 0,151 11,30 4,52 5,70 1,77 5,05 3,37 3,98 1,19 11,7 5,72 421,88

RHS 50x30x3,0 3,30 50 30 3 4,21 0,150 12,83 5,13 6,57 1,75 5,70 3,80 4,58 1,16 13,5 6,49 355,73

RHS 50x30x3,5 3,76 50 30 3,5 4,79 0,148 14,15 5,66 7,35 1,72 6,24 4,16 5,11 1,14 15,1 7,15 308,65

RHS 50x30x4,0 4,20 50 30 4 5,35 0,146 15,25 6,10 8,05 1,69 6,69 4,46 5,58 1,12 16,5 7,71 273,50

RHS 50x30x4,5 4,61 50 30 4,5 5,87 0,145 16,16 6,46 8,67 1,66 7,05 4,70 5,99 1,10 17,7 8,18 246,31

RHS 50x30x5,0 4,99 50 30 5 6,36 0,143 16,87 6,75 9,20 1,63 7,33 4,88 6,34 1,07 18,8 8,55 224,71

RHS 50x30x6,0 5,68 50 30 6 7,23 0,139 17,77 7,11 10,04 1,57 7,65 5,10 6,89 1,03 20,2 9,05 192,73

RHS 50x25x2,5 2,62 50 25 2,5 3,34 0,141 9,89 3,95 5,11 1,72 3,28 2,62 3,12 0,99 8,4 4,60 423,52

RHS 50x25x3,0 3,07 50 25 3 3,91 0,140 11,17 4,47 5,86 1,69 3,67 2,93 3,56 0,97 9,6 5,18 357,45
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Designation Dimensions Area Surfa-
ce

Section properties,
 y-y axis

Section properties, 
z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 50x25x3,5 3,49 50 25 3,5 4,44 0,138 12,25 4,90 6,54 1,66 3,98 3,19 3,96 0,95 10,7 5,66 310,45

RHS 50x25x4,0 3,88 50 25 4 4,95 0,136 13,13 5,25 7,13 1,63 4,23 3,38 4,29 0,92 11,6 6,05 275,40

RHS 50x25x4,5 4,25 50 25 4,5 5,42 0,135 13,82 5,53 7,64 1,60 4,41 3,53 4,58 0,90 12,3 6,36 248,31

RHS 50x25x5,0 4,60 50 25 5 5,86 0,133 14,33 5,73 8,08 1,56 4,54 3,63 4,82 0,88 12,9 6,59 226,82

RHS 50x25x6,0 5,21 50 25 6 6,63 0,129 14,84 5,94 8,72 1,50 4,65 3,72 5,15 0,84 13,5 6,82 195,08

RHS 55x25x2,0 2,31 55 25 2 2,94 0,153 10,69 3,89 4,97 1,91 3,07 2,46 2,85 1,02 8,0 4,34 521,39

RHS 55x35x2,0 2,62 55 35 2 3,34 0,173 13,50 4,91 6,03 2,01 6,69 3,82 4,41 1,42 14,6 6,38 518,83

RHS 60x20x3,0 3,30 60 20 3 4,21 0,150 15,62 5,21 7,11 1,93 2,56 2,56 3,14 0,78 7,9 4,75 355,73

RHS 60x25x3,0 3,54 60 25 3 4,51 0,160 18,06 6,02 7,97 2,00 4,40 3,52 4,22 0,99 12,3 6,35 354,24

RHS 60x30x3,0 3,77 60 30 3 4,81 0,170 20,50 6,83 8,82 2,06 6,80 4,53 5,39 1,19 17,5 7,95 352,93

RHS 60x30x4,0 4,83 60 30 4 6,15 0,166 24,70 8,23 10,92 2,00 8,06 5,37 6,62 1,14 21,5 9,52 270,44

RHS 60x40x2,0 2,93 60 40 2 3,74 0,193 18,41 6,14 7,47 2,22 9,83 4,92 5,65 1,62 20,7 8,12 516,81

RHS 60x40x2,5 3,60 60 40 2,5 4,59 0,191 22,07 7,36 9,06 2,19 11,74 5,87 6,84 1,60 25,1 9,72 417,11

RHS 60x40x3,0 4,25 60 40 3 5,41 0,190 25,38 8,46 10,53 2,17 13,44 6,72 7,94 1,58 29,3 11,17 350,76

RHS 60x40x4,0 5,45 60 40 4 6,95 0,186 30,99 10,33 13,16 2,11 16,28 8,14 9,89 1,53 36,7 13,65 268,09

RHS 60x30x2,0 2,62 60 30 2 3,34 0,173 15,05 5,02 6,31 2,12 5,08 3,39 3,89 1,23 12,6 5,88 518,83

RHS 60x40x5,0 6,56 60 40 5 8,36 0,183 35,33 11,78 15,38 2,06 18,43 9,21 11,52 1,48 42,8 15,60 218,80

RHS 60x40x6,0 7,56 60 40 6 9,63 0,179 38,50 12,83 17,20 2,00 19,95 9,97 12,84 1,44 47,8 17,07 186,23

RHS 60x50x3,0 4,72 60 50 3 6,01 0,210 30,26 10,09 12,24 2,24 22,79 9,11 10,80 1,95 42,6 14,41 349,02

RHS 60x50x4,0 6,08 60 50 4 7,75 0,206 37,27 12,42 15,40 2,19 27,98 11,19 13,57 1,90 53,9 17,81 266,22

RHS 60x40x2,0 2,93 60 40 2 3,74 0,193 18,41 6,14 7,47 2,22 9,83 4,92 5,65 1,62 20,7 8,12 516,81

RHS 60x40x3,0 4,25 60 40 3 5,41 0,190 25,38 8,46 10,53 2,17 13,44 6,72 7,94 1,58 29,3 11,17 350,76

RHS 60x40x3,5 4,86 60 40 3,5 6,19 0,188 28,35 9,45 11,90 2,14 14,95 7,48 8,96 1,55 33,1 12,48 303,46

RHS 60x40x4,0 5,45 60 40 4 6,95 0,186 30,99 10,33 13,16 2,11 16,28 8,14 9,89 1,53 36,7 13,65 268,09

RHS 60x40x4,5 6,02 60 40 4,5 7,67 0,185 33,31 11,10 14,32 2,08 17,44 8,72 10,75 1,51 39,9 14,69 240,66

RHS 60x40x5,0 6,56 60 40 5 8,36 0,183 35,33 11,78 15,38 2,06 18,43 9,21 11,52 1,48 42,8 15,60 218,80

RHS 60x40x6,0 7,56 60 40 6 9,63 0,179 38,50 12,83 17,20 2,00 19,95 9,97 12,84 1,44 47,8 17,07 186,23

RHS 60x40x7,0 8,13 60 40 7 10,36 0,170 36,81 12,27 17,34 1,89 19,28 9,64 13,00 1,36 49,0 17,27 164,09

RHS 60x40x8,0 8,83 60 40 8 11,24 0,166 36,77 12,26 18,01 1,81 19,30 9,65 13,48 1,31 49,9 17,47 147,36

RHS 60x20x2,0 2,31 60 20 2 2,94 0,153 11,68 3,89 5,15 1,99 1,99 1,99 2,32 0,82 5,9 3,65 521,39

RHS 60x20x2,5 2,82 60 20 2,5 3,59 0,151 13,80 4,60 6,18 1,96 2,31 2,31 2,75 0,80 7,0 4,26 421,88

RHS 60x20x3,0 3,30 60 20 3 4,21 0,150 15,62 5,21 7,11 1,93 2,56 2,56 3,14 0,78 7,9 4,75 355,73

RHS 60x20x3,5 3,76 60 20 3,5 4,79 0,148 17,16 5,72 7,95 1,89 2,76 2,76 3,47 0,76 8,6 5,15 308,65

RHS 60x20x4,0 4,20 60 20 4 5,35 0,146 18,42 6,14 8,68 1,86 2,90 2,90 3,75 0,74 9,2 5,46 273,50

RHS 60x20x4,5 4,61 60 20 4,5 5,87 0,145 19,42 6,47 9,33 1,82 3,01 3,01 3,98 0,72 9,7 5,68 246,31

RHS 60x20x5,0 4,99 60 20 5 6,36 0,143 20,16 6,72 9,88 1,78 3,07 3,07 4,17 0,69 10,0 5,82 224,71
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
 z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 60x40x2,0 2,93 60 40 2 3,74 0,193 18,41 6,14 7,47 2,22 9,83 4,92 5,65 1,62 20,7 8,12 516,81

RHS 60x40x2,5 3,60 60 40 2,5 4,59 0,191 22,07 7,36 9,06 2,19 11,74 5,87 6,84 1,60 25,1 9,72 417,11

RHS 60x15x2,0 2,15 60 15 2 2,74 0,143 10,00 3,33 4,57 1,91 1,01 1,35 1,61 0,61 3,3 2,55 522,96

RHS 60x15x2,5 2,62 60 15 2,5 3,34 0,141 11,73 3,91 5,46 1,87 1,15 1,53 1,89 0,59 3,8 2,91 423,52

RHS 60x15x3,0 3,07 60 15 3 3,91 0,140 13,18 4,39 6,26 1,84 1,25 1,67 2,12 0,57 4,2 3,18 357,45

RHS 60x15x3,5 3,49 60 15 3,5 4,44 0,138 14,36 4,79 6,96 1,80 1,32 1,76 2,31 0,54 4,5 3,37 310,45

RHS 60x15x4,0 3,88 60 15 4 4,95 0,136 15,28 5,09 7,56 1,76 1,36 1,81 2,46 0,52 4,7 3,49 275,40

RHS 70x30x3,0 4,25 70 30 3 5,41 0,190 30,57 8,74 11,38 2,38 7,90 5,26 6,20 1,21 21,5 9,41 350,76

RHS 70x30x4,0 5,45 70 30 4 6,95 0,186 37,23 10,64 14,20 2,31 9,42 6,28 7,66 1,16 26,5 11,33 268,09

RHS 70x40x3,0 4,72 70 40 3 6,01 0,210 37,31 10,66 13,39 2,49 15,50 7,75 9,05 1,61 36,5 13,23 349,02

RHS 70x40x4,0 6,08 70 40 4 7,75 0,206 45,95 13,13 16,84 2,44 18,88 9,44 11,33 1,56 45,8 16,25 266,22

RHS 70x40x5,0 7,34 70 40 5 9,36 0,203 52,88 15,11 19,81 2,38 21,51 10,75 13,27 1,52 53,8 18,67 216,79

RHS 70x20x2,0 2,62 70 20 2 3,34 0,173 17,60 5,03 6,72 2,30 2,32 2,32 2,68 0,83 7,1 4,31 518,83

RHS 70x30x2,0 2,93 70 30 2 3,74 0,193 22,22 6,35 8,08 2,44 5,86 3,91 4,45 1,25 15,4 6,93 516,81

RHS 70x40x6,0 8,50 70 40 6 10,83 0,199 58,20 16,63 22,31 2,32 23,45 11,73 14,88 1,47 60,3 20,55 184,07

RHS 70x50x2,0 3,56 70 50 2 4,54 0,233 31,48 8,99 10,80 2,63 18,76 7,50 8,58 2,03 37,5 12,20 513,85

RHS 70x50x2,5 4,39 70 50 2,5 5,59 0,231 38,01 10,86 13,16 2,61 22,59 9,04 10,45 2,01 45,8 14,72 414,05

RHS 70x50x3,0 5,19 70 50 3 6,61 0,230 44,05 12,59 15,40 2,58 26,10 10,44 12,21 1,99 53,6 17,06 347,60

RHS 70x50x4,0 6,71 70 50 4 8,55 0,226 54,67 15,62 19,48 2,53 32,22 12,89 15,41 1,94 68,1 21,19 264,70

RHS 70x50x5,0 8,13 70 50 5 10,36 0,223 63,46 18,13 23,06 2,48 37,20 14,88 18,20 1,90 80,8 24,64 215,17

RHS 70x50x6,0 9,45 70 50 6 12,03 0,219 70,52 20,15 26,15 2,42 41,14 16,46 20,60 1,85 91,7 27,47 182,33

RHS 70x40x2,0 3,25 70 40 2 4,14 0,213 26,85 7,67 9,44 2,55 11,28 5,64 6,41 1,65 25,7 9,56 515,19

RHS 70x30x2,0 2,93 70 30 2 3,74 0,193 22,22 6,35 8,08 2,44 5,86 3,91 4,45 1,25 15,4 6,93 516,81

RHS 70x30x2,5 3,60 70 30 2,5 4,59 0,191 26,62 7,61 9,79 2,41 6,95 4,63 5,36 1,23 18,6 8,24 417,11

RHS 70x50x2,0 3,56 70 50 2 4,54 0,233 31,48 8,99 10,80 2,63 18,76 7,50 8,58 2,03 37,5 12,20 513,85

RHS 70x50x2,5 4,39 70 50 2,5 5,59 0,231 38,01 10,86 13,16 2,61 22,59 9,04 10,45 2,01 45,8 14,72 414,05

RHS 70x50x3,0 5,19 70 50 3 6,61 0,230 44,05 12,59 15,40 2,58 26,10 10,44 12,21 1,99 53,6 17,06 347,60

RHS 70x50x3,5 5,96 70 50 3,5 7,59 0,228 49,60 14,17 17,50 2,56 29,31 11,72 13,86 1,96 61,1 19,21 300,19

RHS 70x50x4,0 6,71 70 50 4 8,55 0,226 54,67 15,62 19,48 2,53 32,22 12,89 15,41 1,94 68,1 21,19 264,70

RHS 70x50x4,5 7,43 70 50 4,5 9,47 0,225 59,29 16,94 21,33 2,50 34,85 13,94 16,86 1,92 74,6 23,00 237,15

RHS 70x50x5,0 8,13 70 50 5 10,36 0,223 63,46 18,13 23,06 2,48 37,20 14,88 18,20 1,90 80,8 24,64 215,17

RHS 70x50x6,0 9,45 70 50 6 12,03 0,219 70,52 20,15 26,15 2,42 41,14 16,46 20,60 1,85 91,7 27,47 182,33

RHS 70x50x7,0 10,33 70 50 7 13,16 0,210 70,80 20,23 27,28 2,32 41,52 16,61 21,54 1,78 98,3 28,89 159,57

RHS 70x50x8,0 11,34 70 50 8 14,44 0,206 73,18 20,91 28,99 2,25 42,87 17,15 22,86 1,72 103,8 30,18 142,40

RHS 70x30x3,0 4,25 70 30 3 5,41 0,190 30,57 8,74 11,38 2,38 7,90 5,26 6,20 1,21 21,5 9,41 350,76

RHS 70x30x3,5 4,86 70 30 3,5 6,19 0,188 34,11 9,74 12,84 2,35 8,72 5,81 6,97 1,19 24,2 10,44 303,46
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RHS 70x30x4,0 5,45 70 30 4 6,95 0,186 37,23 10,64 14,20 2,31 9,42 6,28 7,66 1,16 26,5 11,33 268,09

RHS 70x30x4,5 6,02 70 30 4,5 7,67 0,185 39,95 11,42 15,43 2,28 10,01 6,67 8,29 1,14 28,6 12,11 240,66

RHS 70x30x5,0 6,56 70 30 5 8,36 0,183 42,30 12,08 16,56 2,25 10,49 6,99 8,84 1,12 30,4 12,76 218,80

RHS 70x30x6,0 7,56 70 30 6 9,63 0,179 45,88 13,11 18,47 2,18 11,18 7,45 9,77 1,08 33,3 13,72 186,23

RHS 70x30x7,0 8,13 70 30 7 10,36 0,170 42,90 12,26 18,46 2,04 10,66 7,11 9,79 1,01 32,7 13,46 164,09

RHS 80x40x4,5 7,43 80 40 4,5 9,47 0,225 70,22 17,56 22,89 2,72 23,14 11,57 13,94 1,56 60,3 20,37 237,15

RHS 80x40x5,0 8,13 80 40 5 10,36 0,223 75,11 18,78 24,74 2,69 24,59 12,30 15,02 1,54 65,0 21,74 215,17

RHS 80x40x6,0 9,45 80 40 6 12,03 0,219 83,32 20,83 28,03 2,63 26,96 13,48 16,92 1,50 73,1 24,04 182,33

RHS 80x40x7,0 10,33 80 40 7 13,16 0,210 82,78 20,70 29,10 2,51 27,02 13,51 17,62 1,43 76,9 24,95 159,57

RHS 80x40x8,0 11,34 80 40 8 14,44 0,206 85,09 21,27 30,85 2,43 27,66 13,83 18,60 1,38 80,1 25,76 142,40

RHS 80x60x2,0 4,19 80 60 2 5,34 0,273 49,53 12,38 14,73 3,05 31,87 10,62 12,11 2,44 61,2 17,08 511,77

RHS 80x60x2,5 5,17 80 60 2,5 6,59 0,271 60,13 15,03 18,02 3,02 38,61 12,87 14,81 2,42 75,1 20,73 411,92

RHS 80x60x3,0 6,13 80 60 3 7,81 0,270 70,05 17,51 21,16 3,00 44,89 14,96 17,37 2,40 88,3 24,14 345,40

RHS 80x60x3,5 7,06 80 60 3,5 8,99 0,268 79,30 19,83 24,15 2,97 50,72 16,91 19,81 2,37 101,0 27,34 297,94

RHS 80x60x4,0 7,97 80 60 4 10,15 0,266 87,92 21,98 26,99 2,94 56,12 18,71 22,12 2,35 113,1 30,32 262,38

RHS 80x60x4,5 8,85 80 60 4,5 11,27 0,265 95,90 23,98 29,69 2,92 61,09 20,36 24,31 2,33 124,6 33,10 234,77

RHS 80x60x5,0 9,70 80 60 5 12,36 0,263 103,28 25,82 32,24 2,89 65,66 21,89 26,38 2,31 135,5 35,67 212,71

RHS 80x60x6,0 11,33 80 60 6 14,43 0,259 116,25 29,06 36,91 2,84 73,63 24,54 30,16 2,26 155,6 40,25 179,73

RHS 80x60x7,0 12,53 80 60 7 15,96 0,250 120,20 30,05 39,32 2,74 76,36 25,45 32,18 2,19 170,8 43,28 156,64

RHS 80x60x8,0 13,85 80 60 8 17,64 0,246 126,73 31,68 42,37 2,68 80,38 26,79 34,65 2,13 184,0 46,04 139,25

RHS 80x20x3,0 4,25 80 20 3 5,41 0,190 34,45 8,61 11,92 2,52 3,44 3,44 4,16 0,80 11,3 6,50 350,76

RHS 80x25x3,0 4,48 80 25 3 5,71 0,200 38,90 9,73 13,07 2,61 5,86 4,69 5,54 1,01 17,9 8,68 349,84

RHS 80x30x3,0 4,72 80 30 3 6,01 0,210 43,35 10,84 14,23 2,69 8,99 6,00 7,01 1,22 25,6 10,87 349,02

RHS 80x30x4,0 6,08 80 30 4 7,75 0,206 53,23 13,31 17,87 2,62 10,78 7,19 8,70 1,18 31,7 13,15 266,22

RHS 80x40x2,0 3,56 80 40 2 4,54 0,233 37,36 9,34 11,61 2,87 12,72 6,36 7,17 1,67 30,9 11,00 513,85

RHS 80x40x2,5 4,39 80 40 2,5 5,59 0,231 45,11 11,28 14,15 2,84 15,26 7,63 8,72 1,65 37,6 13,24 414,05

RHS 80x40x3,0 5,19 80 40 3 6,61 0,230 52,25 13,06 16,54 2,81 17,56 8,78 10,16 1,63 43,9 15,28 347,60

RHS 80x40x4,0 6,71 80 40 4 8,55 0,226 64,79 16,20 20,91 2,75 21,49 10,74 12,77 1,59 55,2 18,84 264,70

RHS 80x40x5,0 8,13 80 40 5 10,36 0,223 75,11 18,78 24,74 2,69 24,59 12,30 15,02 1,54 65,0 21,74 215,17

RHS 80x45x3,0 5,42 80 45 3 6,91 0,240 56,70 14,17 17,69 2,86 23,06 10,25 11,85 1,83 54,1 17,50 346,98

RHS 80x45x4,0 7,02 80 45 4 8,95 0,236 70,57 17,64 22,43 2,81 28,42 12,63 14,96 1,78 68,6 21,71 264,04

RHS 80x50x3,0 5,66 80 50 3 7,21 0,250 61,15 15,29 18,85 2,91 29,42 11,77 13,62 2,02 65,0 19,71 346,41

RHS 80x50x4,0 7,34 80 50 4 9,35 0,246 76,36 19,09 23,95 2,86 36,46 14,59 17,25 1,98 82,7 24,57 263,44

RHS 80x50x5,0 8,91 80 50 5 11,36 0,243 89,19 22,30 28,49 2,80 42,29 16,92 20,45 1,93 98,4 28,69 213,83

RHS 80x50x6,0 10,39 80 50 6 13,23 0,239 99,78 24,95 32,47 2,75 46,99 18,79 23,24 1,88 112,1 32,12 180,91

RHS 80x60x2,0 4,19 80 60 2 5,34 0,273 49,53 12,38 14,73 3,05 31,87 10,62 12,11 2,44 61,2 17,08 511,77
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RHS 80x60x2,5 5,17 80 60 2,5 6,59 0,271 60,13 15,03 18,02 3,02 38,61 12,87 14,81 2,42 75,1 20,73 411,92

RHS 80x60x3,0 6,13 80 60 3 7,81 0,270 70,05 17,51 21,16 3,00 44,89 14,96 17,37 2,40 88,3 24,14 345,40

RHS 80x60x4,0 7,97 80 60 4 10,15 0,266 87,92 21,98 26,99 2,94 56,12 18,71 22,12 2,35 113,1 30,32 262,38

RHS 80x60x5,0 9,70 80 60 5 12,36 0,263 103,28 25,82 32,24 2,89 65,66 21,89 26,38 2,31 135,5 35,67 212,71

RHS 80x60x6,0 11,33 80 60 6 14,43 0,259 116,25 29,06 36,91 2,84 73,63 24,54 30,16 2,26 155,6 40,25 179,73

RHS 80x20x3,5 4,86 80 20 3,5 6,19 0,188 38,31 9,58 13,44 2,49 3,73 3,73 4,62 0,78 12,4 7,08 303,46

RHS 80x20x4,0 5,45 80 20 4 6,95 0,186 41,67 10,42 14,83 2,45 3,95 3,95 5,03 0,75 13,3 7,54 268,09

RHS 80x20x4,5 6,02 80 20 4,5 7,67 0,185 44,54 11,13 16,10 2,41 4,12 4,12 5,37 0,73 14,0 7,89 240,66

RHS 80x20x5,0 6,56 80 20 5 8,36 0,183 46,94 11,74 17,24 2,37 4,24 4,24 5,67 0,71 14,6 8,15 218,80

RHS 80x40x2,0 3,56 80 40 2 4,54 0,233 37,36 9,34 11,61 2,87 12,72 6,36 7,17 1,67 30,9 11,00 513,85

RHS 80x40x2,5 4,39 80 40 2,5 5,59 0,231 45,11 11,28 14,15 2,84 15,26 7,63 8,72 1,65 37,6 13,24 414,05

RHS 80x40x3,0 5,19 80 40 3 6,61 0,230 52,25 13,06 16,54 2,81 17,56 8,78 10,16 1,63 43,9 15,28 347,60

RHS 80x40x3,5 5,96 80 40 3,5 7,59 0,228 58,81 14,70 18,79 2,78 19,63 9,81 11,52 1,61 49,8 17,15 300,19

RHS 80x40x4,0 6,71 80 40 4 8,55 0,226 64,79 16,20 20,91 2,75 21,49 10,74 12,77 1,59 55,2 18,84 264,70

RHS 80x20x2,0 2,93 80 20 2 3,74 0,193 25,19 6,30 8,49 2,60 2,64 2,64 3,04 0,84 8,4 4,96 516,81

RHS 80x20x2,5 3,60 80 20 2,5 4,59 0,191 30,08 7,52 10,27 2,56 3,08 3,08 3,63 0,82 9,9 5,80 417,11

RHS 80x20x3,0 4,25 80 20 3 5,41 0,190 34,45 8,61 11,92 2,52 3,44 3,44 4,16 0,80 11,3 6,50 350,76

RHS 80x40x2,0 3,56 80 40 2 4,54 0,233 37,36 9,34 11,61 2,87 12,72 6,36 7,17 1,67 30,9 11,00 513,85

RHS 80x60x2,0 4,19 80 60 2 5,34 0,273 49,53 12,38 14,73 3,05 31,87 10,62 12,11 2,44 61,2 17,08 511,77

RHS 90x50x2,0 4,19 90 50 2 5,34 0,273 57,88 12,86 15,74 3,29 23,37 9,35 10,50 2,09 53,4 15,88 511,77

RHS 90x50x2,5 5,17 90 50 2,5 6,59 0,271 70,26 15,61 19,25 3,27 28,24 11,29 12,82 2,07 65,3 19,24 411,92

RHS 90x50x3,0 6,13 90 50 3 7,81 0,270 81,85 18,19 22,60 3,24 32,74 13,10 15,03 2,05 76,7 22,36 345,40

RHS 90x50x3,5 7,06 90 50 3,5 8,99 0,268 92,66 20,59 25,79 3,21 36,89 14,76 17,12 2,03 87,5 25,27 297,94

RHS 90x50x4,0 7,97 90 50 4 10,15 0,266 102,71 22,82 28,82 3,18 40,71 16,28 19,09 2,00 97,7 27,96 262,38

RHS 90x50x4,5 8,85 90 50 4,5 11,27 0,265 112,02 24,89 31,70 3,15 44,20 17,68 20,95 1,98 107,4 30,45 234,77

RHS 90x50x5,0 9,70 90 50 5 12,36 0,263 120,60 26,80 34,41 3,12 47,37 18,95 22,70 1,96 116,5 32,75 212,71

RHS 90x50x6,0 11,33 90 50 6 14,43 0,259 135,66 30,15 39,38 3,07 52,83 21,13 25,88 1,91 132,9 36,77 179,73

RHS 90x50x7,0 12,53 90 50 7 15,96 0,250 139,45 30,99 41,84 2,96 54,58 21,83 27,56 1,85 144,7 39,27 156,64

RHS 90x50x8,0 13,85 90 50 8 17,64 0,246 146,66 32,59 45,03 2,88 57,15 22,86 29,58 1,80 154,6 41,52 139,25

RHS 90x30x3,0 5,19 90 30 3 6,61 0,230 59,13 13,14 17,38 2,99 10,09 6,73 7,82 1,24 29,8 12,34 347,60

RHS 90x30x4,0 6,71 90 30 4 8,55 0,226 73,10 16,25 21,94 2,92 12,14 8,10 9,74 1,19 36,9 14,96 264,70

RHS 90x40x3,0 5,66 90 40 3 7,21 0,250 70,49 15,67 19,99 3,13 19,61 9,81 11,27 1,65 51,4 17,34 346,41

RHS 90x40x4,0 7,34 90 40 4 9,35 0,246 87,91 19,53 25,38 3,07 24,09 12,04 14,21 1,61 64,8 21,44 263,44

RHS 90x40x5,0 8,91 90 40 5 11,36 0,243 102,52 22,78 30,16 3,00 27,68 13,84 16,77 1,56 76,4 24,82 213,83

RHS 90x50x2,0 4,19 90 50 2 5,34 0,273 57,88 12,86 15,74 3,29 23,37 9,35 10,50 2,09 53,4 15,88 511,77

RHS 90x50x2,5 5,17 90 50 2,5 6,59 0,271 70,26 15,61 19,25 3,27 28,24 11,29 12,82 2,07 65,3 19,24 411,92
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RHS 90x50x3,0 6,13 90 50 3 7,81 0,270 81,85 18,19 22,60 3,24 32,74 13,10 15,03 2,05 76,7 22,36 345,40

RHS 90x50x4,0 7,97 90 50 4 10,15 0,266 102,71 22,82 28,82 3,18 40,71 16,28 19,09 2,00 97,7 27,96 262,38

RHS 90x50x5,0 9,70 90 50 5 12,36 0,263 120,60 26,80 34,41 3,12 47,37 18,95 22,70 1,96 116,5 32,75 212,71

RHS 90x50x6,0 11,33 90 50 6 14,43 0,259 135,66 30,15 39,38 3,07 52,83 21,13 25,88 1,91 132,9 36,77 179,73

RHS 90x60x6,0 12,27 90 60 6 15,63 0,279 156,87 34,86 44,42 3,17 82,42 27,47 33,40 2,30 185,6 46,08 178,72

RHS 90x40x2,0 3,88 90 40 2 4,94 0,253 50,13 11,14 13,98 3,19 14,17 7,08 7,93 1,69 36,1 12,45 512,73

RHS 90x50x2,0 4,19 90 50 2 5,34 0,273 57,88 12,86 15,74 3,29 23,37 9,35 10,50 2,09 53,4 15,88 511,77

RHS 100x20x2,0 3,56 100 20 2 4,54 0,233 46,17 9,23 12,62 3,19 3,29 3,29 3,76 0,85 10,9 6,26 513,85

RHS 100x20x2,5 4,39 100 20 2,5 5,59 0,231 55,55 11,11 15,36 3,15 3,85 3,85 4,50 0,83 13,0 7,34 414,05

RHS 100x20x3,0 5,19 100 20 3 6,61 0,230 64,10 12,82 17,93 3,11 4,31 4,31 5,18 0,81 14,7 8,25 347,60

RHS 100x20x3,5 5,96 100 20 3,5 7,59 0,228 71,85 14,37 20,33 3,08 4,69 4,69 5,78 0,79 16,2 9,01 300,19

RHS 100x20x4,0 6,71 100 20 4 8,55 0,226 78,81 15,76 22,58 3,04 5,00 5,00 6,31 0,76 17,4 9,63 264,70

RHS 100x20x4,5 7,43 100 20 4,5 9,47 0,225 85,00 17,00 24,66 3,00 5,23 5,23 6,77 0,74 18,4 10,11 237,15

RHS 100x20x5,0 8,13 100 20 5 10,36 0,223 90,44 18,09 26,59 2,96 5,40 5,40 7,17 0,72 19,2 10,48 215,17

RHS 100x20x6,0 9,45 100 20 6 12,03 0,219 99,12 19,82 29,98 2,87 5,59 5,59 7,77 0,68 20,0 10,87 182,33

RHS 100x40x2,0 4,19 100 40 2 5,34 0,273 65,38 13,08 16,54 3,50 15,61 7,81 8,69 1,71 41,5 13,89 511,77

RHS 100x40x2,5 5,17 100 40 2,5 6,59 0,271 79,32 15,86 20,23 3,47 18,78 9,39 10,59 1,69 50,5 16,76 411,92

RHS 100x40x3,0 6,13 100 40 3 7,81 0,270 92,34 18,47 23,75 3,44 21,67 10,84 12,38 1,67 59,0 19,39 345,40

RHS 100x40x3,5 7,06 100 40 3,5 8,99 0,268 104,46 20,89 27,09 3,41 24,31 12,15 14,07 1,64 67,0 21,82 297,94

RHS 100x40x4,0 7,97 100 40 4 10,15 0,266 115,70 23,14 30,26 3,38 26,69 13,35 15,65 1,62 74,5 24,04 262,38

RHS 100x40x4,5 8,85 100 40 4,5 11,27 0,265 126,07 25,21 33,26 3,34 28,84 14,42 17,14 1,60 81,5 26,06 234,77

RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 135,60 27,12 36,09 3,31 30,76 15,38 18,52 1,58 87,9 27,90 212,71

RHS 100x40x6,0 11,33 100 40 6 14,43 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 15,96 0,250 155,07 31,01 43,66 3,12 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 1,43 111,5 34,08 139,25

RHS 100x50x2,0 4,50 100 50 2 5,74 0,293 74,98 15,00 18,50 3,62 25,67 10,27 11,46 2,12 61,6 17,73 510,95

RHS 100x50x2,5 5,56 100 50 2,5 7,09 0,291 91,20 18,24 22,67 3,59 31,06 12,42 14,01 2,09 75,4 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 25,01 344,54

RHS 100x50x3,5 7,61 100 50 3,5 9,69 0,288 120,76 24,15 30,47 3,53 40,68 16,27 18,74 2,05 101,1 28,30 297,06

RHS 100x50x4,0 8,59 100 50 4 10,95 0,286 134,14 26,83 34,10 3,50 44,95 17,98 20,93 2,03 113,0 31,35 261,48

RHS 100x50x4,5 9,55 100 50 4,5 12,17 0,285 146,61 29,32 37,56 3,47 48,87 19,55 23,00 2,00 124,3 34,18 233,84

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 1,98 134,9 36,80 211,76

RHS 100x50x6,0 12,27 100 50 6 15,63 0,279 178,75 35,75 46,90 3,38 58,67 23,47 28,52 1,94 154,2 41,43 178,72

RHS 100x50x7,0 13,63 100 50 7 17,36 0,270 185,40 37,08 50,17 3,27 61,11 24,44 30,57 1,88 168,5 44,47 155,53

RHS 100x50x8,0 15,11 100 50 8 19,24 0,266 196,24 39,25 54,25 3,19 64,29 25,72 32,94 1,83 180,8 47,20 138,06

RHS 100x60x2,0 4,82 100 60 2 6,14 0,313 84,59 16,92 20,46 3,71 38,60 12,87 14,43 2,51 84,1 21,56 510,24
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RHS 100x60x2,5 5,96 100 60 2,5 7,59 0,311 103,09 20,62 25,11 3,69 46,88 15,63 17,68 2,49 103,3 26,23 410,35

RHS 100x60x3,0 7,07 100 60 3 9,01 0,310 120,57 24,11 29,57 3,66 54,65 18,22 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 20,64 23,77 2,44 139,3 34,79 296,29

RHS 100x60x4,0 9,22 100 60 4 11,75 0,306 152,58 30,52 37,94 3,60 68,68 22,89 26,60 2,42 156,3 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 2,40 172,4 42,34 233,04

RHS 100x60x5,0 11,27 100 60 5 14,36 0,303 180,77 36,15 45,59 3,55 80,83 26,94 31,88 2,37 187,9 45,75 210,94

RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 205,30 41,06 52,54 3,49 91,20 30,40 36,64 2,33 216,4 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 2,21 260,3 60,49 137,06

RHS 100x70x2,0 5,13 100 70 2 6,54 0,333 94,19 18,84 22,42 3,80 54,60 15,60 17,60 2,89 108,5 25,40 509,61

RHS 100x70x2,5 6,35 100 70 2,5 8,09 0,331 114,97 22,99 27,55 3,77 66,50 19,00 21,60 2,87 133,5 30,98 409,71

RHS 100x40x2,5 5,17 100 40 2,5 6,59 0,271 79,32 15,86 20,23 3,47 18,78 9,39 10,59 1,69 50,5 16,76 411,92

RHS 100x40x3,0 6,13 100 40 3 7,81 0,270 92,34 18,47 23,75 3,44 21,67 10,84 12,38 1,67 59,0 19,39 345,40

RHS 100x40x4,0 7,97 100 40 4 10,15 0,266 115,70 23,14 30,26 3,38 26,69 13,35 15,65 1,62 74,5 24,04 262,38

RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 135,60 27,12 36,09 3,31 30,76 15,38 18,52 1,58 87,9 27,90 212,71

RHS 100x40x6,0 11,33 100 40 6 14,43 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 100x50x2,5 5,56 100 50 2,5 7,09 0,291 91,20 18,24 22,67 3,59 31,06 12,42 14,01 2,09 75,4 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 25,01 344,54

RHS 100x50x4,0 8,59 100 50 4 10,95 0,286 134,14 26,83 34,10 3,50 44,95 17,98 20,93 2,03 113,0 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 1,98 134,9 36,80 211,76

RHS 100x50x6,0 12,27 100 50 6 15,63 0,279 178,75 35,75 46,90 3,38 58,67 23,47 28,52 1,94 154,2 41,43 178,72

RHS 100x50x6,3 12,52 100 50 6,3 15,95 0,273 175,68 35,14 46,87 3,32 58,19 23,27 28,63 1,91 158,1 42,07 171,14

RHS 100x60x2,5 5,96 100 60 2,5 7,59 0,311 103,09 20,62 25,11 3,69 46,88 15,63 17,68 2,49 103,3 26,23 410,35

RHS 100x60x3,0 7,07 100 60 3 9,01 0,310 120,57 24,11 29,57 3,66 54,65 18,22 20,79 2,46 121,7 30,64 343,80

RHS 100x70x3,0 7,54 100 70 3 9,61 0,330 134,69 26,94 32,48 3,74 77,74 22,21 25,45 2,84 157,7 36,27 343,14

RHS 100x70x3,5 8,71 100 70 3,5 11,09 0,328 153,37 30,67 37,22 3,72 88,33 25,24 29,14 2,82 181,0 41,29 295,63

RHS 100x70x4,0 9,85 100 70 4 12,55 0,326 171,02 34,20 41,78 3,69 98,29 28,08 32,68 2,80 203,4 46,03 260,01

RHS 100x70x4,5 10,97 100 70 4,5 13,97 0,325 187,68 37,54 46,15 3,67 107,63 30,75 36,07 2,78 225,0 50,51 232,34

RHS 100x70x5,0 12,05 100 70 5 15,36 0,323 203,35 40,67 50,34 3,64 116,38 33,25 39,31 2,75 245,7 54,73 210,23

RHS 100x70x6,0 14,16 100 70 6 18,03 0,319 231,84 46,37 58,18 3,59 132,14 37,76 45,35 2,71 284,5 62,44 177,12

RHS 100x70x7,0 15,82 100 70 7 20,16 0,310 246,06 49,21 63,19 3,49 140,55 40,16 49,33 2,64 318,2 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 11,75 0,306 152,58 30,52 37,94 3,60 68,68 22,89 26,60 2,42 156,3 38,68 260,70

RHS 100x60x5,0 11,27 100 60 5 14,36 0,303 180,77 36,15 45,59 3,55 80,83 26,94 31,88 2,37 187,9 45,75 210,94

RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 205,30 41,06 52,54 3,49 91,20 30,40 36,64 2,33 216,4 51,92 177,86

RHS 100x60x6,3 13,51 100 60 6,3 17,21 0,293 203,38 40,68 52,77 3,44 90,91 30,30 36,92 2,30 223,4 53,00 170,23
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Designation Dimensions Area Surfa-
ce
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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 2,21 260,3 60,49 137,06

RHS 100x80x2,5 6,74 100 80 2,5 8,59 0,351 126,86 25,37 29,98 3,84 90,17 22,54 25,77 3,24 165,8 35,73 409,14

RHS 100x80x3,0 8,01 100 80 3 10,21 0,350 148,81 29,76 35,39 3,82 105,64 26,41 30,40 3,22 196,1 41,91 342,57

RHS 100x80x4,0 10,48 100 80 4 13,35 0,346 189,47 37,89 45,62 3,77 134,17 33,54 39,15 3,17 253,8 53,38 259,41

RHS 100x80x5,0 12,84 100 80 5 16,36 0,343 225,94 45,19 55,09 3,72 159,61 39,90 47,24 3,12 307,5 63,72 209,60

RHS 100x80x6,0 15,10 100 80 6 19,23 0,339 258,39 51,68 63,82 3,67 182,10 45,53 54,67 3,08 357,4 72,98 176,47

RHS 100x80x6,3 15,49 100 80 6,3 19,73 0,333 258,77 51,75 64,58 3,62 182,81 45,70 55,39 3,04 371,4 74,97 168,76

RHS 100x80x7,0 16,92 100 80 7 21,56 0,330 276,38 55,28 69,70 3,58 195,03 48,76 59,76 3,01 402,1 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 65,41 2,96 441,8 87,29 135,45

RHS 100x80x2,0 5,45 100 80 2 6,94 0,353 103,80 20,76 24,38 3,87 73,87 18,47 20,97 3,26 134,6 29,24 509,06

RHS 100x80x2,5 6,74 100 80 2,5 8,59 0,351 126,86 25,37 29,98 3,84 90,17 22,54 25,77 3,24 165,8 35,73 409,14

RHS 100x80x3,0 8,01 100 80 3 10,21 0,350 148,81 29,76 35,39 3,82 105,64 26,41 30,40 3,22 196,1 41,91 342,57

RHS 100x80x3,5 9,26 100 80 3,5 11,79 0,348 169,67 33,93 40,60 3,79 120,30 30,07 34,86 3,19 225,4 47,79 295,04

RHS 100x80x4,0 10,48 100 80 4 13,35 0,346 189,47 37,89 45,62 3,77 134,17 33,54 39,15 3,17 253,8 53,38 259,41

RHS 100x80x4,5 11,67 100 80 4,5 14,87 0,345 208,21 41,64 50,45 3,74 147,27 36,82 43,28 3,15 281,2 58,69 231,73

RHS 100x80x5,0 12,84 100 80 5 16,36 0,343 225,94 45,19 55,09 3,72 159,61 39,90 47,24 3,12 307,5 63,72 209,60

RHS 100x80x6,0 15,10 100 80 6 19,23 0,339 258,39 51,68 63,82 3,67 182,10 45,53 54,67 3,08 357,4 72,98 176,47

RHS 100x80x7,0 16,92 100 80 7 21,56 0,330 276,38 55,28 69,70 3,58 195,03 48,76 59,76 3,01 402,1 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 65,41 2,96 441,8 87,29 135,45

RHS 100x40x2,0 4,19 100 40 2 5,34 0,273 65,38 13,08 16,54 3,50 15,61 7,81 8,69 1,71 41,5 13,89 511,77

RHS 100x50x2,0 4,50 100 50 2 5,74 0,293 74,98 15,00 18,50 3,62 25,67 10,27 11,46 2,12 61,6 17,73 510,95

RHS 100x60x2,0 4,82 100 60 2 6,14 0,313 84,59 16,92 20,46 3,71 38,60 12,87 14,43 2,51 84,1 21,56 510,24

RHS 120x40x2,0 4,82 120 40 2 6,14 0,313 104,07 17,34 22,28 4,12 18,50 9,25 10,21 1,74 52,3 16,78 510,24

RHS 120x40x2,5 5,96 120 40 2,5 7,59 0,311 126,71 21,12 27,32 4,09 22,30 11,15 12,47 1,71 63,8 20,27 410,35

RHS 120x40x3,0 7,07 120 40 3 9,01 0,310 148,04 24,67 32,16 4,05 25,79 12,89 14,60 1,69 74,6 23,51 343,80

RHS 120x40x3,5 8,16 120 40 3,5 10,39 0,308 168,10 28,02 36,78 4,02 28,98 14,49 16,63 1,67 84,7 26,49 296,29

RHS 120x40x4,0 9,22 120 40 4 11,75 0,306 186,89 31,15 41,21 3,99 31,90 15,95 18,53 1,65 94,2 29,24 260,70

RHS 120x40x4,5 10,26 120 40 4,5 13,07 0,305 204,46 34,08 45,43 3,96 34,54 17,27 20,33 1,63 103,1 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 18,46 22,02 1,60 111,4 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 20,49 25,08 1,56 126,0 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 1,51 135,5 40,37 154,58

RHS 120x40x8,0 16,36 120 40 8 20,84 0,286 274,79 45,80 66,13 3,63 44,39 22,19 28,84 1,46 143,5 42,41 137,06

RHS 120x50x2,0 5,13 120 50 2 6,54 0,333 117,99 19,67 24,64 4,25 30,28 12,11 13,38 2,15 78,4 21,41 509,61

RHS 120x50x2,5 6,35 120 50 2,5 8,09 0,331 143,97 23,99 30,26 4,22 36,70 14,68 16,39 2,13 96,0 26,01 409,71

RHS 120x50x3,0 7,54 120 50 3 9,61 0,330 168,58 28,10 35,67 4,19 42,69 17,08 19,26 2,11 112,9 30,32 343,14

RHS 120x50x3,5 8,71 120 50 3,5 11,09 0,328 191,86 31,98 40,86 4,16 48,27 19,31 22,00 2,09 128,9 34,35 295,63



Design manual of welded and cold-formed hollow sections

8.1 STRUCTURAL STEEL HOLLOW SECTIONS ACCORDING TO EN10219

97

Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
 z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 120x50x4,0 9,85 120 50 4 12,55 0,326 213,82 35,64 45,85 4,13 53,43 21,37 24,61 2,06 144,2 38,13 260,01

RHS 120x50x4,5 10,97 120 50 4,5 13,97 0,325 234,49 39,08 50,62 4,10 58,22 23,29 27,09 2,04 158,7 41,65 232,34

RHS 120x50x5,0 12,05 120 50 5 15,36 0,323 253,89 42,32 55,20 4,07 62,62 25,05 29,45 2,02 172,4 44,92 210,23

RHS 120x50x6,0 14,16 120 50 6 18,03 0,319 288,99 48,16 63,73 4,00 70,36 28,14 33,80 1,98 197,5 50,76 177,12

RHS 120x50x7,0 15,82 120 50 7 20,16 0,310 304,02 50,67 68,92 3,88 74,17 29,67 36,59 1,92 217,2 54,89 153,77

RHS 120x50x8,0 17,62 120 50 8 22,44 0,306 325,05 54,17 75,09 3,81 78,58 31,43 39,66 1,87 234,2 58,59 136,20

RHS 120x40x3,0 7,07 120 40 3 9,01 0,310 148,04 24,67 32,16 4,05 25,79 12,89 14,60 1,69 74,6 23,51 343,80

RHS 120x40x4,0 9,22 120 40 4 11,75 0,306 186,89 31,15 41,21 3,99 31,90 15,95 18,53 1,65 94,2 29,24 260,70

RHS 120x40x6,0 13,21 120 40 6 16,83 0,299 249,97 41,66 56,89 3,85 40,97 20,49 25,08 1,56 126,0 38,02 177,86

RHS 120x60x2,5 6,74 120 60 2,5 8,59 0,351 161,23 26,87 33,20 4,33 55,15 18,38 20,56 2,53 132,6 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 37,14 342,57

RHS 120x60x4,0 10,48 120 60 4 13,35 0,346 240,74 40,12 50,49 4,25 81,25 27,08 31,08 2,47 201,1 47,05 259,41

RHS 120x60x5,0 12,84 120 60 5 16,36 0,343 286,97 47,83 60,95 4,19 95,99 32,00 37,38 2,42 242,2 55,85 209,60

RHS 120x60x6,0 15,10 120 60 6 19,23 0,339 328,01 54,67 70,57 4,13 108,77 36,26 43,12 2,38 279,7 63,60 176,47

RHS 120x60x6,3 15,49 120 60 6,3 19,73 0,333 326,97 54,49 71,24 4,07 109,16 36,39 43,69 2,35 289,3 65,14 168,76

RHS 120x60x7,0 16,92 120 60 7 21,56 0,330 348,77 58,13 76,83 4,02 115,92 38,64 47,02 2,32 311,6 69,54 153,06

RHS 120x60x8,0 18,87 120 60 8 24,04 0,326 375,31 62,55 84,05 3,95 123,98 41,33 51,29 2,27 339,6 74,96 135,45

RHS 120x80x3,0 8,96 120 80 3 11,41 0,390 230,20 38,37 46,20 4,49 123,43 30,86 35,02 3,29 255,5 50,80 341,59

RHS 120x80x4,0 11,73 120 80 4 14,95 0,386 294,59 49,10 59,77 4,44 157,29 39,32 45,23 3,24 331,2 64,93 258,41

RHS 120x80x5,0 14,41 120 80 5 18,36 0,383 353,14 58,86 72,45 4,39 187,78 46,94 54,74 3,20 402,3 77,77 208,56

RHS 120x80x6,0 16,98 120 80 6 21,63 0,379 406,06 67,68 84,25 4,33 215,03 53,76 63,55 3,15 468,5 89,40 175,38

RHS 120x80x6,3 17,47 120 80 6,3 22,25 0,373 408,50 68,08 85,57 4,28 217,11 54,28 64,68 3,12 487,8 92,07 167,63

RHS 120x60x2,0 5,45 120 60 2 6,94 0,353 131,92 21,99 27,00 4,36 45,33 15,11 16,75 2,56 107,9 26,05 509,06

RHS 120x60x2,5 6,74 120 60 2,5 8,59 0,351 161,23 26,87 33,20 4,33 55,15 18,38 20,56 2,53 132,6 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 37,14 342,57

RHS 120x60x3,5 9,26 120 60 3,5 11,79 0,348 215,61 35,94 44,94 4,28 73,09 24,36 27,72 2,49 179,2 42,24 295,04

RHS 120x80x7,0 19,12 120 80 7 24,36 0,370 438,27 73,04 92,65 4,24 232,45 58,11 69,98 3,09 529,4 99,06 151,89

RHS 120x80x8,0 21,39 120 80 8 27,24 0,366 475,83 79,31 101,97 4,18 251,66 62,92 76,93 3,04 584,0 108,01 134,23

RHS 120x100x4,0 12,99 120 100 4 16,55 0,426 348,43 58,07 69,05 4,59 263,24 52,65 60,98 3,99 477,8 82,83 257,59

RHS 120x100x5,0 15,98 120 100 5 20,36 0,423 419,31 69,88 83,95 4,54 316,27 63,25 74,09 3,94 582,9 99,75 207,72

RHS 120x100x6,0 18,87 120 100 6 24,03 0,419 484,11 80,68 97,93 4,49 364,56 72,91 86,38 3,89 682,0 115,29 174,51

RHS 120x100x7,0 21,32 120 100 7 27,16 0,410 527,77 87,96 108,47 4,41 397,70 79,54 95,74 3,83 776,2 128,70 150,95

RHS 120x60x4,0 10,48 120 60 4 13,35 0,346 240,74 40,12 50,49 4,25 81,25 27,08 31,08 2,47 201,1 47,05 259,41

RHS 120x60x4,5 11,67 120 60 4,5 14,87 0,345 264,52 44,09 55,82 4,22 88,88 29,63 34,30 2,44 222,1 51,58 231,73

RHS 120x60x5,0 12,84 120 60 5 16,36 0,343 286,97 47,83 60,95 4,19 95,99 32,00 37,38 2,42 242,2 55,85 209,60

RHS 120x60x6,0 15,10 120 60 6 19,23 0,339 328,01 54,67 70,57 4,13 108,77 36,26 43,12 2,38 279,7 63,60 176,47

RHS 120x60x7,0 16,92 120 60 7 21,56 0,330 348,77 58,13 76,83 4,02 115,92 38,64 47,02 2,32 311,6 69,54 153,06
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RHS 120x60x8,0 18,87 120 60 8 24,04 0,326 375,31 62,55 84,05 3,95 123,98 41,33 51,29 2,27 339,6 74,96 135,45

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 3,33 175,0 35,32 508,12

RHS 120x100x8,0 23,90 120 100 8 30,44 0,406 576,35 96,06 119,89 4,35 433,83 86,77 105,77 3,78 861,7 141,25 133,26

RHS 120x80x2,5 7,53 120 80 2,5 9,59 0,391 195,75 32,63 39,07 4,52 105,19 26,30 29,65 3,31 215,8 43,23 408,19

RHS 120x80x3,0 8,96 120 80 3 11,41 0,390 230,20 38,37 46,20 4,49 123,43 30,86 35,02 3,29 255,5 50,80 341,59

RHS 120x80x3,5 10,36 120 80 3,5 13,19 0,388 263,13 43,86 53,09 4,47 140,80 35,20 40,21 3,27 293,9 58,03 294,05

RHS 120x80x4,0 11,73 120 80 4 14,95 0,386 294,59 49,10 59,77 4,44 157,29 39,32 45,23 3,24 331,2 64,93 258,41

RHS 120x80x4,5 13,08 120 80 4,5 16,67 0,385 324,58 54,10 66,22 4,41 172,95 43,24 50,07 3,22 367,3 71,51 230,70

RHS 120x80x5,0 14,41 120 80 5 18,36 0,383 353,14 58,86 72,45 4,39 187,78 46,94 54,74 3,20 402,3 77,77 208,56

RHS 120x80x6,0 16,98 120 80 6 21,63 0,379 406,06 67,68 84,25 4,33 215,03 53,76 63,55 3,15 468,5 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 58,11 69,98 3,09 529,4 99,06 151,89

RHS 120x80x8,0 21,39 120 80 8 27,24 0,366 475,83 79,31 101,97 4,18 251,66 62,92 76,93 3,04 584,0 108,01 134,23

RHS 120x40x2,0 4,82 120 40 2 6,14 0,313 104,07 17,34 22,28 4,12 18,50 9,25 10,21 1,74 52,3 16,78 510,24

RHS 120x60x2,0 5,45 120 60 2 6,94 0,353 131,92 21,99 27,00 4,36 45,33 15,11 16,75 2,56 107,9 26,05 509,06

RHS 140x60x3,0 8,96 140 60 3 11,41 0,390 278,08 39,73 49,98 4,94 74,16 24,72 27,63 2,55 191,9 43,64 341,59

RHS 140x60x4,0 11,73 140 60 4 14,95 0,386 355,59 50,80 64,63 4,88 93,81 31,27 35,56 2,51 247,1 55,42 258,41

RHS 140x60x6,0 16,98 140 60 6 21,63 0,379 489,19 69,88 91,01 4,76 126,34 42,11 49,60 2,42 344,5 75,29 175,38

RHS 140x60x7,0 19,12 140 60 7 24,36 0,370 524,93 74,99 99,79 4,64 135,69 45,23 54,44 2,36 385,0 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 140x70x3,0 9,43 140 70 3 12,01 0,410 306,24 43,75 54,09 5,05 104,69 29,91 33,49 2,95 252,0 51,66 341,18

RHS 140x70x4,0 12,36 140 70 4 15,75 0,406 392,60 56,09 70,07 4,99 133,18 38,05 43,24 2,91 326,0 65,94 257,98

RHS 140x70x5,0 15,19 140 70 5 19,36 0,403 471,48 67,35 85,05 4,94 158,71 45,35 52,31 2,86 395,1 78,88 208,12

RHS 140x70x6,0 17,92 140 70 6 22,83 0,399 543,10 77,59 99,05 4,88 181,44 51,84 60,71 2,82 459,1 90,54 174,92

RHS 140x70x7,0 20,22 140 70 7 25,76 0,390 586,90 83,84 109,10 4,77 196,34 56,10 66,97 2,76 517,2 100,18 151,39

RHS 140x70x8,0 22,64 140 70 8 28,84 0,386 638,30 91,19 120,26 4,70 212,33 60,67 73,63 2,71 569,1 109,07 133,71

RHS 140x80x3,0 9,90 140 80 3 12,61 0,430 334,40 47,77 58,20 5,15 141,23 35,31 39,64 3,35 317,1 59,69 340,81

RHS 140x80x4,0 12,99 140 80 4 16,55 0,426 429,60 61,37 75,51 5,10 180,42 45,10 51,31 3,30 411,6 76,48 257,59

RHS 140x80x5,0 15,98 140 80 5 20,36 0,423 517,06 73,87 91,80 5,04 215,94 53,99 62,24 3,26 500,5 91,83 207,72

RHS 140x80x6,0 18,87 140 80 6 24,03 0,419 597,00 85,29 107,09 4,98 247,96 61,99 72,43 3,21 583,8 105,83 174,51

RHS 140x80x6,3 19,44 140 80 6,3 24,77 0,413 602,72 86,10 109,08 4,93 251,42 62,85 73,97 3,19 608,5 109,19 166,72

RHS 140x80x7,0 21,32 140 80 7 27,16 0,410 648,87 92,70 118,41 4,89 269,87 67,47 80,20 3,15 661,4 117,72 150,95

RHS 140x80x8,0 23,90 140 80 8 30,44 0,406 708,09 101,16 130,82 4,82 293,31 73,33 88,45 3,10 731,4 128,77 133,26

RHS 140x60x2,0 6,07 140 60 2 7,74 0,393 193,13 27,59 34,34 5,00 52,06 17,35 19,07 2,59 132,3 30,53 508,12

RHS 140x60x2,5 7,53 140 60 2,5 9,59 0,391 236,55 33,79 42,29 4,97 63,43 21,14 23,43 2,57 162,7 37,26 408,19

RHS 140x60x3,0 8,96 140 60 3 11,41 0,390 278,08 39,73 49,98 4,94 74,16 24,72 27,63 2,55 191,9 43,64 341,59

RHS 140x60x3,5 10,36 140 60 3,5 13,19 0,388 317,75 45,39 57,43 4,91 84,28 28,09 31,68 2,53 220,1 49,69 294,05

RHS 140x60x4,0 11,73 140 60 4 14,95 0,386 355,59 50,80 64,63 4,88 93,81 31,27 35,56 2,51 247,1 55,42 258,41
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RHS 140x60x4,5 13,08 140 60 4,5 16,67 0,385 391,63 55,95 71,59 4,85 102,77 34,26 39,30 2,48 273,1 60,83 230,70

RHS 140x60x5,0 14,41 140 60 5 18,36 0,383 425,89 60,84 78,30 4,82 111,16 37,05 42,88 2,46 298,0 65,94 208,56

RHS 140x60x6,0 16,98 140 60 6 21,63 0,379 489,19 69,88 91,01 4,76 126,34 42,11 49,60 2,42 344,5 75,29 175,38

RHS 140x60x7,0 19,12 140 60 7 24,36 0,370 524,93 74,99 99,79 4,64 135,69 45,23 54,44 2,36 385,0 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 150x50x7,0 19,12 150 50 7 24,36 0,370 559,30 74,57 102,31 4,79 93,75 37,50 45,62 1,96 291,8 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 1,92 315,9 75,68 134,23

RHS 150x50x3,0 8,96 150 50 3 11,41 0,390 298,55 39,81 51,43 5,12 52,65 21,06 23,49 2,15 150,2 38,28 341,59

RHS 150x50x4,0 11,73 150 50 4 14,95 0,386 381,39 50,85 66,47 5,05 66,16 26,47 30,13 2,10 192,1 48,30 258,41

RHS 150x50x7,0 19,12 150 50 7 24,36 0,370 559,30 74,57 102,31 4,79 93,75 37,50 45,62 1,96 291,8 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 1,92 315,9 75,68 134,23

RHS 150x70x7,0 21,32 150 70 7 27,16 0,410 702,56 93,67 122,33 5,09 210,29 60,08 71,38 2,78 568,5 108,14 150,95

RHS 150x70x8,0 23,90 150 70 8 30,44 0,406 765,90 102,12 135,08 5,02 227,80 65,08 78,59 2,74 626,2 117,88 133,26

RHS 150x75x7,0 21,87 150 75 7 27,86 0,420 738,37 98,45 127,34 5,15 247,69 66,05 78,26 2,98 647,0 117,59 150,75

RHS 150x75x8,0 24,53 150 75 8 31,24 0,416 806,27 107,50 140,76 5,08 269,01 71,74 86,30 2,93 714,5 128,51 133,04

RHS 150x100x4,0 14,87 150 100 4 18,95 0,486 594,60 79,28 95,67 5,60 318,57 63,71 72,50 4,10 661,6 104,94 256,63

RHS 150x100x5,0 18,33 150 100 5 23,36 0,483 719,20 95,89 116,73 5,55 384,02 76,80 88,34 4,05 808,7 126,81 206,73

RHS 150x100x6,0 21,69 150 100 6 27,63 0,479 834,69 111,29 136,68 5,50 444,19 88,84 103,30 4,01 948,3 147,07 173,49

RHS 150x100x6,3 22,41 150 100 6,3 28,55 0,473 848,27 113,10 139,88 5,45 452,66 90,53 105,90 3,98 991,6 152,27 165,66

RHS 150x100x7,0 24,62 150 100 7 31,36 0,470 917,44 122,33 152,36 5,41 488,68 97,74 115,27 3,95 1082,8 165,00 149,87

RHS 150x100x8,0 27,67 150 100 8 35,24 0,466 1008,13 134,42 169,16 5,35 535,65 107,13 127,85 3,90 1205,9 181,85 132,13

RHS 150x100x10,0 33,41 150 100 10 42,57 0,457 1161,70 154,89 199,17 5,22 614,41 122,88 150,25 3,80 1425,9 210,96 107,38

RHS 150x100x12,0 37,73 150 100 12 48,06 0,438 1207,01 160,93 214,86 5,01 641,82 128,36 162,52 3,65 1572,9 228,66 91,18

RHS 150x100x12,5 38,89 150 100 12,5 49,54 0,436 1224,99 163,33 219,64 4,97 651,27 130,25 166,10 3,63 1606,3 232,86 87,93

RHS 150x50x2,0 6,07 150 50 2 7,74 0,393 207,53 27,67 35,35 5,18 37,20 14,88 16,26 2,19 104,2 26,94 508,12

RHS 150x50x2,5 7,53 150 50 2,5 9,59 0,391 254,08 33,88 43,52 5,15 45,17 18,07 19,95 2,17 127,7 32,78 408,19

RHS 150x50x3,0 8,96 150 50 3 11,41 0,390 298,55 39,81 51,43 5,12 52,65 21,06 23,49 2,15 150,2 38,28 341,59

RHS 150x50x3,5 10,36 150 50 3,5 13,19 0,388 340,98 45,46 59,08 5,08 59,64 23,86 26,88 2,13 171,7 43,45 294,05

RHS 150x50x4,0 11,73 150 50 4 14,95 0,386 381,39 50,85 66,47 5,05 66,16 26,47 30,13 2,10 192,1 48,30 258,41

RHS 150x50x4,5 13,08 150 50 4,5 16,67 0,385 419,82 55,98 73,60 5,02 72,23 28,89 33,24 2,08 211,6 52,85 230,70

RHS 150x50x5,0 14,41 150 50 5 18,36 0,383 456,29 60,84 80,48 4,99 77,87 31,15 36,20 2,06 230,1 57,11 208,56

RHS 150x50x6,0 16,98 150 50 6 21,63 0,379 523,47 69,80 93,48 4,92 87,89 35,16 41,72 2,02 264,0 64,77 175,38

RHS 160x80x4,0 14,25 160 80 4 18,15 0,466 597,71 74,71 92,86 5,74 203,54 50,89 57,39 3,35 494,1 88,03 256,92

RHS 160x80x5,0 17,55 160 80 5 22,36 0,463 721,69 90,21 113,16 5,68 244,11 61,03 69,74 3,30 601,3 105,90 207,03

RHS 160x80x6,0 20,75 160 80 6 26,43 0,459 836,01 104,50 132,32 5,62 280,89 70,22 81,31 3,26 702,1 122,27 173,80

RHS 160x80x6,3 21,42 160 80 6,3 27,29 0,453 846,48 105,81 135,11 5,57 285,72 71,43 83,25 3,24 732,3 126,31 165,98

RHS 160x80x7,0 23,52 160 80 7 29,96 0,450 913,78 114,22 146,97 5,52 307,28 76,82 90,42 3,20 796,7 136,39 150,20
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RHS 160x80x8,0 26,41 160 80 8 33,64 0,446 1001,22 125,15 162,86 5,46 334,95 83,74 99,97 3,16 882,3 149,54 132,47

RHS 160x80x10,0 31,84 160 80 10 40,57 0,437 1146,34 143,29 190,95 5,32 379,81 94,95 116,68 3,06 1030,7 171,57 107,74

RHS 160x80x12,0 35,84 160 80 12 45,66 0,418 1170,66 146,33 203,97 5,06 391,28 97,82 125,02 2,93 1111,0 182,61 91,59

RHS 160x80x12,5 36,93 160 80 12,5 47,04 0,416 1184,62 148,08 208,16 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 5,64 405,31 90,07 105,75 3,60 986,6 156,73 149,87

RHS 160x90x8,0 27,67 160 90 8 35,24 0,466 1093,73 136,72 175,02 5,57 443,46 98,55 117,19 3,55 1096,5 172,44 132,13

RHS 160x120x7,0 27,91 160 120 7 35,56 0,530 1241,74 155,22 189,81 5,91 796,26 132,71 155,93 4,73 1621,5 217,92 149,04

RHS 160x120x8,0 31,43 160 120 8 40,04 0,526 1371,23 171,40 211,50 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 1405,71 175,71 211,23 6,05 1144,62 163,52 192,89 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 25,71 180 80 7 32,76 0,490 1238,61 137,62 178,33 6,15 344,70 86,18 100,64 3,24 934,4 155,07 149,57

RHS 180x80x8,0 28,92 180 80 8 36,84 0,486 1361,65 151,29 198,10 6,08 376,59 94,15 111,49 3,20 1036,0 170,32 131,82

RHS 180x100x4,0 16,76 180 100 4 21,35 0,546 926,04 102,89 125,89 6,59 373,89 74,78 84,02 4,18 853,8 127,06 255,89

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 180x100x6,0 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 180x100x6,3 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 180x100x7,0 27,91 180 100 7 35,56 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 1565,2 222,49 131,28

RHS 180x100x10,0 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 55,26 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 180x140x7,0 32,31 180 140 7 41,16 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 180x140x8,0 36,46 180 140 8 46,44 0,606 2072,18 230,24 280,66 6,68 1405,90 200,84 236,42 5,50 2796,6 327,23 130,41

RHS 200x150x8,0 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 7,79 907,55 113,44 127,93 6,57 1638,0 179,44 337,82

RHS 200x160x4,0 21,78 200 160 4 27,75 0,706 1660,76 166,08 195,08 7,74 1181,90 147,74 167,74 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 200x160x6,0 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 2111,24 263,91 308,78 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 200x100x4,0 18,01 200 100 4 22,95 0,586 1199,71 119,97 148,04 7,23 410,78 82,16 91,70 4,23 985,4 141,81 255,48

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 200x100x6,0 26,40 200 100 6 33,63 0,579 1703,31 170,33 213,27 7,12 576,91 115,38 131,50 4,14 1417,0 200,10 172,27
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RHS 200x100x6,3 27,36 200 100 6,3 34,85 0,573 1739,24 173,92 219,13 7,06 591,15 118,23 135,41 4,12 1482,8 207,60 164,41

RHS 200x100x7,0 30,11 200 100 7 38,36 0,570 1889,81 188,98 239,50 7,02 640,33 128,07 147,82 4,09 1621,8 225,57 148,59

RHS 200x100x8,0 33,95 200 100 8 43,24 0,566 2090,84 209,08 267,26 6,95 705,36 141,07 164,65 4,04 1810,7 249,60 130,81

RHS 200x100x10,0 41,26 200 100 10 52,57 0,557 2444,40 244,44 318,08 6,82 817,74 163,55 195,25 3,94 2154,1 292,07 105,98

RHS 200x100x12,0 47,15 200 100 12 60,06 0,538 2606,70 260,67 350,01 6,59 875,58 175,12 215,32 3,82 2414,4 321,81 89,61

RHS 200x100x12,5 48,70 200 100 12,5 62,04 0,536 2658,89 265,89 359,13 6,55 892,15 178,43 220,78 3,79 2473,8 328,83 86,33

RHS 200x120x4,0 19,27 200 120 4 24,55 0,626 1353,39 135,34 163,72 7,43 617,66 102,94 115,45 5,02 1345,3 172,49 255,12

RHS 200x120x5,0 23,83 200 120 5 30,36 0,623 1649,42 164,94 200,87 7,37 750,14 125,02 141,45 4,97 1652,0 209,87 205,17

RHS 200x120x6,0 28,29 200 120 6 36,03 0,619 1929,20 192,92 236,55 7,32 874,35 145,72 166,33 4,93 1946,7 245,12 171,90

RHS 200x120x6,3 29,34 200 120 6,3 37,37 0,613 1975,70 197,57 243,54 7,27 897,66 149,61 171,52 4,90 2040,2 254,71 164,03

RHS 200x120x7,0 32,31 200 120 7 41,16 0,610 2150,67 215,07 266,52 7,23 975,25 162,54 187,57 4,87 2237,0 277,50 148,20

RHS 200x120x8,0 36,46 200 120 8 46,44 0,606 2385,92 238,59 297,98 7,17 1078,97 179,83 209,49 4,82 2507,0 308,27 130,41

RHS 200x120x10,0 44,40 200 120 10 56,57 0,597 2805,73 280,57 356,08 7,04 1262,14 210,36 249,82 4,72 3007,0 363,69 105,55

RHS 200x120x12,0 50,91 200 120 12 64,86 0,578 3031,41 303,14 395,13 6,84 1367,87 227,98 277,77 4,59 3418,9 405,70 89,15

RHS 200x120x12,5 52,63 200 120 12,5 67,04 0,576 3099,00 309,90 406,00 6,80 1397,43 232,91 285,33 4,57 3513,8 415,67 85,86

RHS 200x150x7,0 35,61 200 150 7 45,36 0,670 2541,96 254,20 307,05 7,49 1633,73 217,83 252,46 6,00 3258,9 355,51 147,71

RHS 220x120x7,0 34,51 220 120 7 43,96 0,650 2725,81 247,80 309,08 7,87 1064,75 177,46 203,39 4,92 2554,3 307,30 147,86

RHS 220x120x8,0 38,97 220 120 8 49,64 0,646 3029,40 275,40 346,02 7,81 1179,49 196,58 227,41 4,87 2864,4 341,73 130,06

RHS 220x140x6,0 32,05 220 140 6 40,83 0,699 2713,97 246,72 299,46 8,15 1351,66 193,09 219,65 5,75 2890,8 320,95 171,28

RHS 220x140x7,0 36,70 220 140 7 46,76 0,690 3043,51 276,68 338,90 8,07 1516,43 216,63 248,75 5,69 3331,9 364,87 147,56

RHS 220x140x8,0 41,48 220 140 8 52,84 0,686 3389,12 308,10 379,94 8,01 1685,02 240,72 278,66 5,65 3745,7 406,85 129,76

RHS 250x100x7,0 35,61 250 100 7 45,36 0,670 3341,65 267,33 344,15 8,58 791,97 158,39 180,37 4,18 2181,6 286,17 147,71

RHS 250x100x8,0 40,23 250 100 8 51,24 0,666 3714,08 297,13 385,37 8,51 875,06 175,01 201,45 4,13 2438,7 317,41 129,90

RHS 250x150x4,0 24,29 250 150 4 30,95 0,786 2696,87 215,75 259,61 9,33 1234,24 164,57 183,27 6,32 2664,7 275,38 254,06

RHS 250x150x5,0 30,11 250 150 5 38,36 0,783 3304,18 264,33 319,76 9,28 1507,95 201,06 225,48 6,27 3284,5 336,90 204,10

RHS 250x150x6,0 35,82 250 150 6 45,63 0,779 3885,56 310,84 378,05 9,23 1768,35 235,78 266,28 6,23 3885,8 395,65 170,80

RHS 250x150x6.3 37,25 250 150 6,3 47,45 0,773 4001,43 320,11 390,90 9,18 1824,59 243,28 275,68 6,20 4077,7 412,18 162,90

RHS 250x150x7,0 41,10 250 150 7 52,36 0,770 4375,30 350,02 429,20 9,14 1991,87 265,58 302,51 6,17 4485,1 450,92 147,06

RHS 250x150x8,0 46,51 250 150 8 59,24 0,766 4885,79 390,86 482,17 9,08 2219,25 295,90 339,56 6,12 5050,4 503,96 129,24

RHS 250x150x10,0 56,96 250 150 10 72,57 0,757 5825,01 466,00 582,00 8,96 2634,20 351,23 409,17 6,02 6120,7 602,08 104,33

RHS 250x150x12,0 65,99 250 150 12 84,06 0,738 6457,90 516,63 657,96 8,77 2925,29 390,04 463,26 5,90 7088,5 684,43 87,82

RHS 250x150x12,5 68,33 250 150 12,5 87,04 0,736 6632,67 530,61 678,30 8,73 3002,33 400,31 477,46 5,87 7314,5 704,10 84,51

RHS 250x200x4,0 27,43 250 200 4 34,95 0,886 3302,08 264,17 308,81 9,72 2352,35 235,23 265,64 8,20 4253,8 372,15 253,60

RHS 250x200x5,0 34,03 250 200 5 43,36 0,883 4054,59 324,37 381,01 9,67 2885,50 288,55 327,62 8,16 5257,4 456,84 203,62

RHS 250x200x6,0 40,53 250 200 6 51,63 0,879 4778,78 382,30 451,25 9,62 3397,47 339,75 387,87 8,11 6237,0 538,36 170,32

RHS 250x200x7,0 46,60 250 200 7 59,36 0,870 5408,94 432,72 514,25 9,55 3846,24 384,62 442,15 8,05 7220,5 615,99 146,56
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z-z axis Other properties

-
G

[kg/m]
H

[mm]
B

[mm]
T

[mm]
A

[cm2]
AL

[m2/m]
Iy

[cm4]
Wel ,y

[cm3]
Wpl ,y

[cm3]
iy

[cm]
Iz

[cm4]
Wel ,z

[cm3]
Wpl,z

[cm3]
iz

[cm]
It

[cm4]
Wt

[cm3]
Am/V
[m-1]

RHS 250x200x8,0 52,79 250 200 8 67,24 0,866 6057,50 484,60 578,97 9,49 4303,96 430,40 497,66 8,00 8156,0 690,98 128,74

RHS 260x140x6,0 35,82 260 140 6 45,63 0,779 4081,53 313,96 385,92 9,46 1567,27 223,90 251,81 5,86 3646,2 382,52 170,80

RHS 260x140x8,0 46,51 260 140 8 59,24 0,766 5128,80 394,52 492,03 9,30 1964,15 280,59 320,90 5,76 4731,1 486,51 129,24

RHS 260x180x5,0 33,25 260 180 5 42,36 0,863 4121,36 317,03 377,44 9,86 2349,53 261,06 294,02 7,45 4694,9 425,87 203,71

RHS 260x180x6,0 39,59 260 180 6 50,43 0,859 4855,87 373,53 446,88 9,81 2763,43 307,05 347,87 7,40 5565,7 501,44 170,40

RHS 260x180x6,3 41,20 260 180 6,3 52,49 0,853 5012,66 385,59 462,88 9,77 2856,31 317,37 360,63 7,38 5844,3 522,95 162,50

RHS 260x180x8,0 51,53 260 180 8 65,64 0,846 6145,21 472,71 572,67 9,68 3493,23 388,14 445,78 7,29 7266,7 642,43 128,83

RHS 260x180x10,0 63,24 260 180 10 80,57 0,837 7363,31 566,41 693,78 9,56 4174,13 463,79 539,51 7,20 8850,3 771,94 103,90

RHS 260x180x12,0 73,52 260 180 12 93,66 0,818 8245,01 634,23 789,87 9,38 4679,25 519,92 614,91 7,07 10328,3 884,40 87,36

RHS 260x180x12,5 76,18 260 180 12,5 97,04 0,816 8482,47 652,50 815,26 9,35 4811,85 534,65 634,58 7,04 10676,0 911,40 84,05

RHS 300x150x4,0 27,43 300 150 4 34,95 0,886 4196,67 279,78 341,98 10,96 1447,46 192,99 212,47 6,44 3417,1 332,23 253,60

RHS 300x150x5,0 34,03 300 150 5 43,36 0,883 5153,13 343,54 421,90 10,90 1770,87 236,12 261,73 6,39 4214,3 406,98 203,62

RHS 300x150x6,0 40,53 300 150 6 51,63 0,879 6073,51 404,90 499,63 10,85 2079,57 277,28 309,48 6,35 4988,5 478,60 170,32

RHS 300x150x6,3 42,19 300 150 6,3 53,75 0,873 6265,59 417,71 517,39 10,80 2150,03 286,67 320,94 6,32 5234,4 498,91 162,41

RHS 300x150x8,0 52,79 300 150 8 67,24 0,866 7683,57 512,24 640,27 10,69 2622,95 349,73 396,36 6,25 6490,6 611,52 128,74

RHS 300x150x10,0 64,81 300 150 10 82,57 0,857 9209,37 613,96 775,91 10,56 3125,03 416,67 479,17 6,15 7878,6 732,81 103,80

RHS 300x150x12,0 75,41 300 150 12 96,06 0,838 10298,07686,54 883,11 10,35 3498,05 466,41 546,06 6,03 9153,1 836,91 87,26

RHS 300x150x12,5 78,14 300 150 12,5 99,54 0,836 10594,23706,28 911,53 10,32 3594,78 479,30 563,39 6,01 9451,9 861,80 83,94

RHS 300x200x4,0 30,57 300 200 4 38,95 0,986 5072,88 338,19 401,18 11,41 2736,56 273,66 304,84 8,38 5527,0 448,98 253,23

RHS 300x200x5,0 37,96 300 200 5 48,36 0,983 6241,05 416,07 495,65 11,36 3360,92 336,09 376,37 8,34 6835,8 551,89 203,25

RHS 300x200x6,0 45,24 300 200 6 57,63 0,979 7370,23 491,35 587,83 11,31 3962,19 396,22 446,07 8,29 8115,2 651,24 169,94

RHS 300x200x6,3 47,14 300 200 6,3 60,05 0,973 7624,39 508,29 609,91 11,27 4103,82 410,38 463,19 8,27 8523,5 679,80 162,03

RHS 300x200x7,0 52,09 300 200 7 66,36 0,970 8365,75 557,72 671,39 11,23 4498,39 449,84 509,70 8,23 9400,0 746,32 146,17

RHS 300x200x8,0 59,07 300 200 8 75,24 0,966 9389,27 625,95 757,07 11,17 5041,67 504,17 574,46 8,19 10626,5 838,38 128,34

RHS 300x200x10,0 72,66 300 200 10 92,57 0,957 11312,70 754,18 920,91 11,05 6057,73 605,77 698,08 8,09 12987,1 1012,19 103,39

RHS 300x200x12,0 84,83 300 200 12 108,06 0,938 12787,83 852,52 1055,91 10,88 6853,74 685,37 801,21 7,96 15235,6 1167,14 86,82

RHS 300x200x12,5 87,95 300 200 12,5 112,04 0,936 13178,86 878,59 1091,22 10,85 7059,94 705,99 827,88 7,94 15767,71204,48 83,50

RHS 300x100x4,0 24,29 300 100 4 30,95 0,786 3320,46 221,36 282,78 10,36 595,21 119,04 130,10 4,39 1667,9 215,55 254,06

RHS 300x100x5,0 30,11 300 100 5 38,36 0,783 4065,22 271,01 348,15 10,29 722,77 144,55 159,59 4,34 2043,8 262,23 204,10

RHS 300x100x6,0 35,82 300 100 6 45,63 0,779 4776,79 318,45 411,43 10,23 842,35 168,47 187,90 4,30 2403,5 306,21 170,80

RHS 300x100x6,3 37,25 300 100 6,3 47,45 0,773 4906,80 327,12 424,88 10,17 868,12 173,62 194,45 4,28 2515,2 318,32 162,90

RHS 300x100x8,0 46,51 300 100 8 59,24 0,766 5977,86 398,52 523,47 10,05 1044,77 208,95 238,25 4,20 3080,3 385,24 129,24

RHS 300x100x10,0 56,96 300 100 10 72,57 0,757 7106,03 473,74 630,91 9,90 1224,41 244,88 285,25 4,11 3681,0 454,51 104,33

RHS 300x100x12,0 65,99 300 100 12 84,06 0,738 7808,31 520,55 710,31 9,64 1343,10 268,62 320,92 4,00 4177,5 508,49 87,82

RHS 300x100x12,5 68,33 300 100 12,5 87,04 0,736 8009,59 533,97 731,85 9,59 1373,92 274,78 330,16 3,97 4291,5 521,17 84,51
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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; S500 MC; S550 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

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 48,2x1,5 1,73 48,2 1,5 2,20 0,151 6,01 2,49 3,27 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 5,23 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 6,14 1,60 21,85 9,07 355,46

CHS 48,2x3,2 3,55 48,2 3,2 4,52 0,151 11,51 4,78 6,49 1,60 23,02 9,55 334,72

CHS 48,2x3,5 3,86 48,2 3,5 4,92 0,151 12,35 5,12 7,01 1,59 24,70 10,25 308,09

CHS 48,2x4,0 4,36 48,2 4 5,55 0,151 13,68 5,67 7,84 1,57 27,35 11,35 272,62

CHS 48,2x4,5 4,85 48,2 4,5 6,18 0,151 14,90 6,18 8,62 1,55 29,81 12,37 245,11

CHS 48,2x5,0 5,33 48,2 5 6,79 0,151 16,04 6,66 9,37 1,54 32,08 13,31 223,15

CHS 48,2x6,0 6,24 48,2 6 7,95 0,151 18,07 7,50 10,76 1,51 36,13 14,99 190,36

CHS 48,2x7,0 7,11 48,2 7 9,06 0,151 19,78 8,21 12,00 1,48 39,56 16,41 167,13

CHS 48,2x8,0 7,93 48,2 8 10,10 0,151 21,22 8,80 13,10 1,45 42,44 17,61 149,88

CHS 50x1,5 1,79 50 1,5 2,29 0,157 6,73 2,69 3,53 1,72 13,45 5,38 687,29

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 50x2,3 2,71 50 2,3 3,45 0,157 9,83 3,93 5,24 1,69 19,65 7,86 455,75

CHS 50x2,5 2,93 50 2,5 3,73 0,157 10,55 4,22 5,65 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 24,56 9,82 354,61

CHS 50x3,2 3,69 50 3,2 4,70 0,157 12,94 5,18 7,02 1,66 25,88 10,35 333,87

CHS 50x3,5 4,01 50 3,5 5,11 0,157 13,90 5,56 7,58 1,65 27,80 11,12 307,22

CHS 50x4,0 4,54 50 4 5,78 0,157 15,41 6,16 8,49 1,63 30,81 12,32 271,74

CHS 50x4,5 5,05 50 4,5 6,43 0,157 16,81 6,72 9,35 1,62 33,62 13,45 244,20

CHS 50x5,0 5,55 50 5 7,07 0,157 18,11 7,25 10,17 1,60 36,23 14,49 222,22

CHS 50x6,0 6,51 50 6 8,29 0,157 20,44 8,18 11,69 1,57 40,89 16,36 189,39

CHS 50x7,0 7,42 50 7 9,46 0,157 22,43 8,97 13,06 1,54 44,87 17,95 166,11

CHS 50x8,0 8,29 50 8 10,56 0,157 24,12 9,65 14,28 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 5,56 686,95

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

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 50,8x2,3 2,75 50,8 2,3 3,50 0,160 10,33 4,07 5,41 1,72 20,65 8,13 455,40

CHS 50,8x2,5 2,98 50,8 2,5 3,79 0,160 11,09 4,37 5,84 1,71 22,18 8,73 420,70

CHS 50,8x3,0 3,54 50,8 3 4,51 0,160 12,92 5,09 6,86 1,69 25,83 10,17 354,25

CHS 50,8x3,2 3,76 50,8 3,2 4,79 0,160 13,61 5,36 7,26 1,69 27,23 10,72 333,51

CHS 50,8x3,5 4,08 50,8 3,5 5,20 0,160 14,62 5,76 7,84 1,68 29,25 11,52 306,86

CHS 50,8x4,0 4,62 50,8 4 5,88 0,160 16,22 6,39 8,78 1,66 32,44 12,77 271,37

CHS 50,8x4,5 5,14 50,8 4,5 6,55 0,160 17,71 6,97 9,68 1,64 35,41 13,94 243,82

CHS 50,8x5,0 5,65 50,8 5 7,19 0,160 19,09 7,52 10,53 1,63 38,18 15,03 221,83

CHS 50,8x6,0 6,63 50,8 6 8,44 0,160 21,57 8,49 12,11 1,60 43,13 16,98 188,99

CHS 50,8x7,0 7,56 50,8 7 9,63 0,160 23,69 9,33 13,54 1,57 47,38 18,65 165,69

CHS 50,8x8,0 8,44 50,8 8 10,76 0,160 25,49 10,04 14,83 1,54 50,98 20,07 148,36

CHS 60,3x1,5 2,18 60,3 1,5 2,77 0,189 11,98 3,97 5,19 2,08 23,97 7,95 683,67

CHS 60,3x2,0 2,88 60,3 2 3,66 0,189 15,58 5,17 6,80 2,06 31,16 10,34 517,15

CHS 60,3x2,3 3,29 60,3 2,3 4,19 0,189 17,65 5,85 7,74 2,05 35,30 11,71 452,02

CHS 60,3x2,5 3,56 60,3 2,5 4,54 0,189 18,99 6,30 8,36 2,05 37,99 12,60 417,30

CHS 60,3x3,0 4,24 60,3 3 5,40 0,189 22,22 7,37 9,86 2,03 44,45 14,74 350,79

CHS 60,3x3,2 4,51 60,3 3,2 5,74 0,189 23,47 7,78 10,44 2,02 46,94 15,57 330,01

CHS 60,3x3,5 4,90 60,3 3,5 6,25 0,189 25,28 8,39 11,31 2,01 50,56 16,77 303,32

CHS 60,3x4,0 5,55 60,3 4 7,07 0,189 28,17 9,34 12,70 2,00 56,35 18,69 267,76

CHS 60,3x4,5 6,19 60,3 4,5 7,89 0,189 30,90 10,25 14,04 1,98 61,80 20,50 240,14

CHS 60,3x5,0 6,82 60,3 5 8,69 0,189 33,48 11,10 15,33 1,96 66,95 22,21 218,08

CHS 60,3x6,0 8,03 60,3 6 10,24 0,189 38,18 12,66 17,76 1,93 76,37 25,33 185,08

CHS 60,3x7,0 9,20 60,3 7 11,72 0,189 42,34 14,04 20,00 1,90 84,68 28,09 161,62

CHS 60,3x8,0 10,32 60,3 8 13,14 0,189 45,99 15,25 22,05 1,87 91,99 30,51 144,12

CHS 65x1,5 2,35 65 1,5 2,99 0,204 15,09 4,64 6,05 2,25 30,18 9,29 682,41

CHS 65x2,0 3,11 65 2 3,96 0,204 19,66 6,05 7,94 2,23 39,32 12,10 515,87

CHS 65x2,3 3,56 65 2,3 4,53 0,204 22,29 6,86 9,05 2,22 44,59 13,72 450,73

CHS 65x2,5 3,85 65 2,5 4,91 0,204 24,01 7,39 9,77 2,21 48,01 14,77 416,00

CHS 65x3,0 4,59 65 3 5,84 0,204 28,14 8,66 11,54 2,19 56,29 17,32 349,46

CHS 65x3,2 4,88 65 3,2 6,21 0,204 29,74 9,15 12,23 2,19 59,48 18,30 328,68

CHS 65x3,5 5,31 65 3,5 6,76 0,204 32,07 9,87 13,25 2,18 64,15 19,74 301,97

CHS 65x4,0 6,02 65 4 7,67 0,204 35,81 11,02 14,91 2,16 71,61 22,04 266,39

CHS 65x4,5 6,71 65 4,5 8,55 0,204 39,35 12,11 16,50 2,14 78,70 24,21 238,75

CHS 65x5,0 7,40 65 5 9,42 0,204 42,71 13,14 18,04 2,13 85,41 26,28 216,67

CHS 65x6,0 8,73 65 6 11,12 0,204 48,89 15,04 20,96 2,10 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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Designation Dimensions Area Surface Section properties Other properties

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 65x8,0 11,25 65 8 14,33 0,204 59,33 18,25 26,16 2,04 118,65 36,51 142,54

CHS 75x1,5 2,72 75 1,5 3,46 0,236 23,40 6,24 8,10 2,60 46,80 12,48 680,27

CHS 75x2,0 3,60 75 2 4,59 0,236 30,58 8,15 10,66 2,58 61,15 16,31 513,70

CHS 75x2,3 4,12 75 2,3 5,25 0,236 34,74 9,26 12,16 2,57 69,48 18,53 448,54

CHS 75x2,5 4,47 75 2,5 5,69 0,236 37,46 9,99 13,15 2,56 74,91 19,98 413,79

CHS 75x3,0 5,33 75 3 6,79 0,236 44,05 11,75 15,56 2,55 88,10 23,49 347,22

CHS 75x3,2 5,67 75 3,2 7,22 0,236 46,61 12,43 16,51 2,54 93,21 24,86 326,43

CHS 75x3,5 6,17 75 3,5 7,86 0,236 50,36 13,43 17,91 2,53 100,72 26,86 299,70

CHS 75x4,0 7,00 75 4 8,92 0,236 56,40 15,04 20,19 2,51 112,80 30,08 264,08

CHS 75x4,5 7,82 75 4,5 9,97 0,236 62,17 16,58 22,40 2,50 124,35 33,16 236,41

CHS 75x5,0 8,63 75 5 11,00 0,236 67,69 18,05 24,54 2,48 135,38 36,10 214,29

CHS 75x6,0 10,21 75 6 13,01 0,236 77,99 20,80 28,64 2,45 155,98 41,59 181,16

CHS 75x7,0 11,74 75 7 14,95 0,236 87,35 23,29 32,48 2,42 174,70 46,59 157,56

CHS 75x8,0 13,22 75 8 16,84 0,236 95,83 25,56 36,08 2,39 191,67 51,11 139,93

CHS 76,1x1,5 2,76 76,1 1,5 3,52 0,239 24,46 6,43 8,35 2,64 48,93 12,86 680,07

CHS 76,1x2,0 3,65 76,1 2 4,66 0,239 31,98 8,40 10,98 2,62 63,96 16,81 513,50

CHS 76,1x2,3 4,19 76,1 2,3 5,33 0,239 36,34 9,55 12,53 2,61 72,68 19,10 448,33

CHS 76,1x2,5 4,54 76,1 2,5 5,78 0,239 39,19 10,30 13,55 2,60 78,37 20,60 413,59

CHS 76,1x3,0 5,41 76,1 3 6,89 0,239 46,10 12,11 16,04 2,59 92,19 24,23 347,01

CHS 76,1x3,2 5,75 76,1 3,2 7,33 0,239 48,78 12,82 17,02 2,58 97,56 25,64 326,22

CHS 76,1x3,5 6,27 76,1 3,5 7,98 0,239 52,72 13,85 18,46 2,57 105,43 27,71 299,49

CHS 76,1x4,0 7,11 76,1 4 9,06 0,239 59,06 15,52 20,81 2,55 118,11 31,04 263,87

CHS 76,1x4,5 7,95 76,1 4,5 10,12 0,239 65,12 17,11 23,10 2,54 130,24 34,23 236,19

CHS 76,1x5,0 8,77 76,1 5 11,17 0,239 70,92 18,64 25,32 2,52 141,84 37,28 214,06

CHS 76,1x6,0 10,37 76,1 6 13,21 0,239 81,76 21,49 29,56 2,49 163,52 42,97 180,93

CHS 76,1x7,0 11,93 76,1 7 15,20 0,239 91,63 24,08 33,54 2,46 183,26 48,16 157,33

CHS 76,1x8,0 13,44 76,1 8 17,12 0,239 100,59 26,44 37,27 2,42 201,17 52,87 139,68

CHS 88,9x1,5 3,23 88,9 1,5 4,12 0,279 39,34 8,85 11,46 3,09 78,68 17,70 678,11

CHS 88,9x2,0 4,29 88,9 2 5,46 0,279 51,57 11,60 15,11 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 17,25 3,06 117,40 26,41 446,33

CHS 88,9x2,5 5,33 88,9 2,5 6,79 0,279 63,37 14,26 18,67 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 22,15 3,04 149,53 33,64 344,97

CHS 88,9x3,2 6,76 88,9 3,2 8,62 0,279 79,21 17,82 23,51 3,03 158,41 35,64 324,17

CHS 88,9x3,5 7,37 88,9 3,5 9,39 0,279 85,75 19,29 25,54 3,02 171,50 38,58 297,42

CHS 88,9x4,0 8,38 88,9 4 10,67 0,279 96,34 21,67 28,85 3,00 192,68 43,35 261,78

CHS 88,9x4,5 9,37 88,9 4,5 11,93 0,279 106,54 23,97 32,09 2,99 213,09 47,94 234,07
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Designation Dimensions Area Surface Section properties Other properties

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 88,9x5,0 10,35 88,9 5 13,18 0,279 116,37 26,18 35,24 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

CHS 88,9x7,0 14,14 88,9 7 18,01 0,279 152,11 34,22 47,07 2,91 304,23 68,44 155,07

CHS 88,9x8,0 15,96 88,9 8 20,33 0,279 167,97 37,79 52,53 2,87 335,93 75,58 137,36

CHS 100x1,5 3,64 100 1,5 4,64 0,314 56,31 11,26 14,55 3,48 112,61 22,52 676,82

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 18,21 23,77 3,45 182,11 36,42 410,26

CHS 100x3,0 7,18 100 3 9,14 0,314 107,62 21,52 28,24 3,43 215,25 43,05 343,64

CHS 100x3,2 7,64 100 3,2 9,73 0,314 114,11 22,82 30,00 3,42 228,21 45,64 322,83

CHS 100x3,5 8,33 100 3,5 10,61 0,314 123,67 24,73 32,61 3,41 247,35 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 55,69 260,42

CHS 100x4,5 10,60 100 4,5 13,50 0,314 154,26 30,85 41,07 3,38 308,51 61,70 232,69

CHS 100x5,0 11,71 100 5 14,92 0,314 168,81 33,76 45,17 3,36 337,62 67,52 210,53

CHS 100x6,0 13,91 100 6 17,72 0,314 196,50 39,30 53,09 3,33 393,00 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 100x8,0 18,15 100 8 23,12 0,314 246,48 49,30 67,88 3,26 492,96 98,59 135,87

CHS 101,6x1,5 3,70 101,6 1,5 4,72 0,319 59,10 11,63 15,03 3,54 118,19 23,27 676,66

CHS 101,6x2,0 4,91 101,6 2 6,26 0,319 77,63 15,28 19,84 3,52 155,26 30,56 510,04

CHS 101,6x2,3 5,63 101,6 2,3 7,18 0,319 88,48 17,42 22,68 3,51 176,97 34,84 444,85

CHS 101,6x2,5 6,11 101,6 2,5 7,78 0,319 95,61 18,82 24,56 3,50 191,22 37,64 410,09

CHS 101,6x3,0 7,29 101,6 3 9,29 0,319 113,04 22,25 29,17 3,49 226,07 44,50 343,48

CHS 101,6x3,2 7,77 101,6 3,2 9,89 0,319 119,85 23,59 31,00 3,48 239,71 47,19 322,66

CHS 101,6x3,5 8,47 101,6 3,5 10,79 0,319 129,92 25,58 33,70 3,47 259,85 51,15 295,91

CHS 101,6x4,0 9,63 101,6 4 12,26 0,319 146,28 28,80 38,12 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 3,44 324,26 63,83 232,52

CHS 101,6x5,0 11,91 101,6 5 15,17 0,319 177,47 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 3,39 413,35 81,37 177,13

CHS 101,6x7,0 16,33 101,6 7 20,80 0,319 233,99 46,06 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 3,32 519,00 102,17 135,68

CHS 108x1,5 3,94 108 1,5 5,02 0,339 71,17 13,18 17,01 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 3,75 187,15 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 0,339 115,35 21,36 27,83 3,73 230,69 42,72 409,48

CHS 108x3,0 7,77 108 3 9,90 0,339 136,49 25,28 33,08 3,71 272,98 50,55 342,86

CHS 108x3,2 8,27 108 3,2 10,54 0,339 144,78 26,81 35,16 3,71 289,55 53,62 322,04
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Designation Dimensions Area Surface Section properties Other properties

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

CHS 108x3,5 9,02 108 3,5 11,49 0,339 157,02 29,08 38,24 3,70 314,05 58,16 295,28

CHS 108x4,0 10,26 108 4 13,07 0,339 176,95 32,77 43,29 3,68 353,91 65,54 259,62

CHS 108x4,5 11,49 108 4,5 14,63 0,339 196,30 36,35 48,24 3,66 392,59 72,70 231,88

CHS 108x5,0 12,70 108 5 16,18 0,339 215,06 39,83 53,09 3,65 430,12 79,65 209,71

CHS 108x6,0 15,09 108 6 19,23 0,339 250,91 46,46 62,50 3,61 501,81 92,93 176,47

CHS 108x7,0 17,44 108 7 22,21 0,339 284,58 52,70 71,52 3,58 569,16 105,40 152,76

CHS 108x8,0 19,73 108 8 25,13 0,339 316,17 58,55 80,17 3,55 632,34 117,10 135,00

CHS 114,3x1,5 4,17 114,3 1,5 5,32 0,359 84,56 14,80 19,09 3,99 169,12 29,59 675,53

CHS 114,3x2,0 5,54 114,3 2 7,06 0,359 111,27 19,47 25,23 3,97 222,53 38,94 508,90

CHS 114,3x2,3 6,35 114,3 2,3 8,09 0,359 126,95 22,21 28,86 3,96 253,90 44,43 443,71

CHS 114,3x2,5 6,89 114,3 2,5 8,78 0,359 137,26 24,02 31,25 3,95 274,52 48,03 408,94

CHS 114,3x3,0 8,23 114,3 3 10,49 0,359 162,55 28,44 37,17 3,94 325,10 56,88 342,32

CHS 114,3x3,2 8,77 114,3 3,2 11,17 0,359 172,47 30,18 39,51 3,93 344,94 60,36 321,50

CHS 114,3x3,5 9,56 114,3 3,5 12,18 0,359 187,15 32,75 42,98 3,92 374,29 65,49 294,74

CHS 114,3x4,0 10,88 114,3 4 13,86 0,359 211,07 36,93 48,69 3,90 422,13 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

CHS 114,3x5,0 13,48 114,3 5 17,17 0,359 256,92 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

CHS 114,3x7,0 18,52 114,3 7 23,60 0,359 341,04 59,67 80,71 3,80 682,07 119,35 152,18

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 16,34 21,06 4,19 196,07 32,68 675,11

CHS 120x2,0 5,82 120 2 7,41 0,377 129,08 21,51 27,85 4,17 258,16 43,03 508,47

CHS 120x2,3 6,68 120 2,3 8,50 0,377 147,33 24,55 31,87 4,16 294,65 49,11 443,28

CHS 120x2,5 7,24 120 2,5 9,23 0,377 159,33 26,56 34,52 4,16 318,67 53,11 408,51

CHS 120x3,0 8,66 120 3 11,03 0,377 188,81 31,47 41,08 4,14 377,62 62,94 341,88

CHS 120x3,2 9,22 120 3,2 11,74 0,377 200,38 33,40 43,67 4,13 400,77 66,79 321,06

CHS 120x3,5 10,06 120 3,5 12,81 0,377 217,52 36,25 47,52 4,12 435,04 72,51 294,30

CHS 120x4,0 11,44 120 4 14,58 0,377 245,48 40,91 53,85 4,10 490,95 81,83 258,62

CHS 120x4,5 12,82 120 4,5 16,33 0,377 272,69 45,45 60,06 4,09 545,39 90,90 230,88

CHS 120x5,0 14,18 120 5 18,06 0,377 299,19 49,86 66,17 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 4,00 796,32 132,72 151,71

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 0,399 116,45 18,34 23,63 4,44 232,90 36,68 674,63

CHS 127x2,0 6,17 127 2 7,85 0,399 153,44 24,16 31,25 4,42 306,87 48,33 508,00

CHS 127x2,3 7,07 127 2,3 9,01 0,399 175,20 27,59 35,77 4,41 350,40 55,18 442,80
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Designation Dimensions Area Surface Section properties Other properties

- G 
[kg/m]

D 
[mm]

T 
[mm]

A 
[cm2]

AL 
[m2/m]

I 
[cm4]

Wel 
[cm3]

Wpl 
[cm3]

i
[cm]

It 
[cm4]

Wt 
[cm3]

Am/V 
[m-1]

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 9,17 127 3 11,69 0,399 224,75 35,39 46,14 4,39 449,50 70,79 341,40

CHS 127x3,2 9,77 127 3,2 12,45 0,399 238,60 37,57 49,06 4,38 477,19 75,15 320,58

CHS 127x3,5 10,66 127 3,5 13,58 0,399 259,11 40,80 53,40 4,37 518,21 81,61 293,81

CHS 127x4,0 12,13 127 4 15,46 0,399 292,61 46,08 60,54 4,35 585,23 92,16 258,13

CHS 127x4,5 13,59 127 4,5 17,32 0,399 325,29 51,23 67,56 4,33 650,57 102,45 230,39

CHS 127x5,0 15,04 127 5 19,16 0,399 357,14 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 65,90 87,92 4,28 836,88 131,79 174,93

CHS 127x7,0 20,72 127 7 26,39 0,399 476,63 75,06 100,91 4,25 953,25 150,12 151,19

CHS 127x8,0 23,48 127 8 29,91 0,399 531,80 83,75 113,46 4,22 1063,60 167,50 133,40

8.2.2 Square hollow sections, FERPINTA SHS

Designation Dimensions Area Surface Section properties Other properties

- G
[kg/m]

D
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

I
[cm4]

Wel
[cm3]

Wpl
[cm3]

i
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

SHS 40x1,5 1,77 40 1,5 2,25 0,155 5,49 2,75 3,22 1,56 8,7 4,13 687,59

SHS 40x2,0 2,31 40 2 2,94 0,153 6,94 3,47 4,13 1,54 11,3 5,23 521,39

SHS 40x2,3 2,62 40 2,3 3,33 0,152 7,73 3,86 4,64 1,52 12,7 5,83 456,47

SHS 40x2,5 2,82 40 2,5 3,59 0,151 8,22 4,11 4,97 1,51 13,6 6,21 421,88

SHS 40x3,0 3,30 40 3 4,21 0,150 9,32 4,66 5,72 1,49 15,8 7,07 355,73

SHS 40x3,2 3,49 40 3,2 4,45 0,149 9,72 4,86 6,01 1,48 16,6 7,39 335,11

SHS 40x3,5 3,76 40 3,5 4,79 0,148 10,27 5,14 6,41 1,46 17,7 7,83 308,65

SHS 40x4,0 4,20 40 4 5,35 0,146 11,07 5,54 7,01 1,44 19,4 8,48 273,50

SHS 40x4,5 4,61 40 4,5 5,87 0,145 11,73 5,87 7,55 1,41 21,0 9,03 246,31

SHS 40x5,0 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 7,23 0,139 12,94 6,47 8,76 1,34 24,4 10,14 192,73

SHS 40x7,0 5,93 40 7 7,56 0,130 11,55 5,77 8,38 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 1,17 22,3 9,29 156,25

SHS 50x1,5 2,24 50 1,5 2,85 0,195 11,07 4,43 5,15 1,97 17,4 6,65 683,19

SHS 50x2,0 2,93 50 2 3,74 0,193 14,15 5,66 6,66 1,95 22,6 8,51 516,81

SHS 50x2,3 3,34 50 2,3 4,25 0,192 15,86 6,34 7,52 1,93 25,6 9,55 451,78

SHS 50x2,5 3,60 50 2,5 4,59 0,191 16,94 6,78 8,07 1,92 27,5 10,22 417,11

SHS 50x3,0 4,25 50 3 5,41 0,190 19,47 7,79 9,39 1,90 32,1 11,76 350,76

SHS 50x3,2 4,50 50 3,2 5,73 0,189 20,40 8,16 9,89 1,89 33,9 12,34 330,05

SHS 50x3,5 4,86 50 3,5 6,19 0,188 21,73 8,69 10,61 1,87 36,4 13,17 303,46

SHS 50x4,0 5,45 50 4 6,95 0,186 23,74 9,49 11,73 1,85 40,4 14,43 268,09
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Designation Dimensions Area Surface Section properties Other properties

- G
[kg/m]

D
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

I
[cm4]

Wel
[cm3]

Wpl
[cm3]

i
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

SHS 50x4,5 6,02 50 4,5 7,67 0,185 25,50 10,20 12,76 1,82 44,1 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 15,32 1,75 53,2 18,20 186,23

SHS 50x7,0 8,13 50 7 10,36 0,170 28,47 11,39 15,52 1,66 55,1 18,56 164,09

SHS 50x8,0 8,83 50 8 11,24 0,166 28,59 11,43 16,14 1,59 56,7 18,91 147,36

SHS 60x1,5 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 25,14 8,38 9,79 2,35 39,8 12,59 513,85

SHS 60x2,3 4,06 60 2,3 5,17 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 10,11 11,93 2,33 48,7 15,22 414,05

SHS 60x3,0 5,19 60 3 6,61 0,230 35,13 11,71 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 13,18 15,86 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 4,5 9,47 0,225 47,20 15,73 19,32 2,23 79,8 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 11,34 60 8 14,44 0,206 58,57 19,52 26,33 2,01 112,5 31,66 142,40

SHS 70x1,5 3,18 70 1,5 4,05 0,275 31,46 8,99 10,36 2,79 48,8 13,49 678,30

SHS 70x2,0 4,19 70 2 5,34 0,273 40,73 11,64 13,52 2,76 64,0 17,48 511,77

SHS 70x2,3 4,78 70 2,3 6,09 0,272 46,01 13,14 15,35 2,75 72,7 19,75 446,64

SHS 70x2,5 5,17 70 2,5 6,59 0,271 49,41 14,12 16,54 2,74 78,5 21,22 411,92

SHS 70x3,0 6,13 70 3 7,81 0,270 57,53 16,44 19,42 2,71 92,4 24,74 345,40

SHS 70x3,2 6,51 70 3,2 8,29 0,269 60,62 17,32 20,53 2,70 97,8 26,08 324,63

SHS 70x3,5 7,06 70 3,5 8,99 0,268 65,09 18,60 22,15 2,69 105,8 28,03 297,94

SHS 70x4,0 7,97 70 4 10,15 0,266 72,12 20,61 24,76 2,67 118,5 31,11 262,38

SHS 70x4,5 8,85 70 4,5 11,27 0,265 78,63 22,47 27,22 2,64 130,7 33,98 234,77

SHS 70x5,0 9,70 70 5 12,36 0,263 84,63 24,18 29,56 2,62 142,2 36,65 212,71

SHS 70x6,0 11,33 70 6 14,43 0,259 95,17 27,19 33,83 2,57 163,5 41,41 179,73

SHS 70x7,0 12,53 70 7 15,96 0,250 98,70 28,20 36,10 2,49 180,0 44,62 156,64

SHS 70x8,0 13,85 70 8 17,64 0,246 104,11 29,74 38,91 2,43 194,4 47,56 139,25

SHS 80x1,5 3,65 80 1,5 4,65 0,315 47,48 11,87 13,64 3,19 73,4 17,81 676,80

SHS 80x2,0 4,82 80 2 6,14 0,313 61,70 15,42 17,85 3,17 96,3 23,16 510,24

SHS 80x2,3 5,50 80 2,3 7,01 0,312 69,86 17,46 20,30 3,16 109,7 26,23 445,09

SHS 80x2,5 5,96 80 2,5 7,59 0,311 75,15 18,79 21,90 3,15 118,5 28,22 410,35

SHS 80x3,0 7,07 80 3 9,01 0,310 87,84 21,96 25,78 3,12 139,9 33,02 343,80
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Designation Dimensions Area Surface Section properties Other properties

- G
[kg/m]

D
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

I
[cm4]

Wel
[cm3]

Wpl
[cm3]

i
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

SHS 80x3,2 7,51 80 3,2 9,57 0,309 92,71 23,18 27,29 3,11 148,3 34,87 323,01

SHS 80x3,5 8,16 80 3,5 10,39 0,308 99,80 24,95 29,50 3,10 160,6 37,56 296,29

SHS 80x4,0 9,22 80 4 11,75 0,306 111,04 27,76 33,07 3,07 180,4 41,84 260,70

SHS 80x4,5 10,26 80 4,5 13,07 0,305 121,58 30,40 36,48 3,05 199,5 45,88 233,04

SHS 80x5,0 11,27 80 5 14,36 0,303 131,44 32,86 39,74 3,03 217,8 49,68 210,94

SHS 80x6,0 13,21 80 6 16,83 0,299 149,18 37,29 45,79 2,98 252,1 56,59 177,86

SHS 80x7,0 14,72 80 7 18,76 0,290 157,61 39,40 49,54 2,90 281,4 61,81 154,58

SHS 80x8,0 16,36 80 8 20,84 0,286 168,38 42,09 53,89 2,84 307,1 66,61 137,06

SHS 90x1,5 4,12 90 1,5 5,25 0,355 68,18 15,15 17,37 3,60 105,0 22,73 675,64

SHS 90x2,0 5,45 90 2 6,94 0,353 88,86 19,75 22,78 3,58 138,1 29,64 509,06

SHS 90x2,3 6,23 90 2,3 7,93 0,352 100,79 22,40 25,93 3,56 157,5 33,63 443,89

SHS 90x2,5 6,74 90 2,5 8,59 0,351 108,55 24,12 28,00 3,56 170,3 36,23 409,14

SHS 90x3,0 8,01 90 3 10,21 0,350 127,28 28,29 33,04 3,53 201,4 42,51 342,57

SHS 90x3,2 8,51 90 3,2 10,85 0,349 134,51 29,89 35,01 3,52 213,6 44,93 321,77

SHS 90x3,5 9,26 90 3,5 11,79 0,348 145,06 32,24 37,90 3,51 231,6 48,49 295,04

SHS 90x4,0 10,48 90 4 13,35 0,346 161,92 35,98 42,58 3,48 260,8 54,17 259,41

SHS 90x4,5 11,67 90 4,5 14,87 0,345 177,87 39,53 47,09 3,46 289,0 59,58 231,73

SHS 90x5,0 12,84 90 5 16,36 0,343 192,93 42,87 51,41 3,43 316,3 64,70 209,60

SHS 90x6,0 15,10 90 6 19,23 0,339 220,48 48,99 59,54 3,39 367,8 74,16 176,47

SHS 90x7,0 16,92 90 7 21,56 0,330 236,13 52,47 65,08 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 3,25 455,6 88,83 135,45

SHS 100x1,5 4,59 100 1,5 5,85 0,395 94,16 18,83 21,54 4,01 144,7 28,25 674,72

SHS 100x2,0 6,07 100 2 7,74 0,393 123,01 24,60 28,30 3,99 190,5 36,92 508,12

SHS 100x2.3 6,95 100 2,3 8,85 0,392 139,73 27,95 32,26 3,97 217,5 41,95 442,95

SHS 100x2,5 7,53 100 2,5 9,59 0,391 150,63 30,13 34,86 3,96 235,2 45,23 408,19

SHS 100x3,0 8,96 100 3 11,41 0,390 177,05 35,41 41,21 3,94 278,7 53,19 341,59

SHS 100x3,2 9,52 100 3,2 12,13 0,389 187,28 37,46 43,69 3,93 295,7 56,28 320,79

SHS 100x3,5 10,36 100 3,5 13,19 0,388 202,28 40,46 47,35 3,92 320,9 60,81 294,05

SHS 100x4,0 11,73 100 4 14,95 0,386 226,35 45,27 53,30 3,89 362,0 68,10 258,41

SHS 100x4,5 13,08 100 4,5 16,67 0,385 249,29 49,86 59,04 3,87 401,9 75,07 230,70

SHS 100x5,0 14,41 100 5 18,36 0,383 271,10 54,22 64,59 3,84 440,5 81,72 208,56

SHS 100x6,0 16,98 100 6 21,63 0,379 311,47 62,29 75,10 3,79 514,2 94,12 175,38

SHS 100x7,0 19,12 100 7 24,36 0,370 337,04 67,41 82,72 3,72 582,7 104,53 151,89

SHS 100x8,0 21,39 100 8 27,24 0,366 365,94 73,19 91,05 3,67 644,5 114,23 134,23
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8.2.3 Rectangular hollow section, FERPINTA RHS

Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 50x25x1,5 1,65 50 25 1,5 2,10 0,145 6,65 2,66 3,33 1,78 2,25 1,80 2,05 1,04 5,5 3,13 689,08

RHS 50x25x2,0 2,15 50 25 2 2,74 0,143 8,38 3,35 4,26 1,75 2,81 2,25 2,62 1,01 7,1 3,92 522,96

RHS 50x25x2,3 2,44 50 25 2,3 3,10 0,142 9,31 3,72 4,78 1,73 3,10 2,48 2,92 1,00 7,9 4,34 458,07

RHS 50x25x2,5 2,62 50 25 2,5 3,34 0,141 9,89 3,95 5,11 1,72 3,28 2,62 3,12 0,99 8,4 4,60 423,52

RHS 50x25x3,0 3,07 50 25 3 3,91 0,140 11,17 4,47 5,86 1,69 3,67 2,93 3,56 0,97 9,6 5,18 357,45

RHS 50x25x3,2 3,24 50 25 3,2 4,13 0,139 11,63 4,65 6,14 1,68 3,80 3,04 3,73 0,96 10,1 5,38 336,86

RHS 50x25x3,5 3,49 50 25 3,5 4,44 0,138 12,25 4,90 6,54 1,66 3,98 3,19 3,96 0,95 10,7 5,66 310,45

RHS 50x25x4,0 3,88 50 25 4 4,95 0,136 13,13 5,25 7,13 1,63 4,23 3,38 4,29 0,92 11,6 6,05 275,40

RHS 50x25x4,5 4,25 50 25 4,5 5,42 0,135 13,82 5,53 7,64 1,60 4,41 3,53 4,58 0,90 12,3 6,36 248,31

RHS 50x25x5,0 4,60 50 25 5 5,86 0,133 14,33 5,73 8,08 1,56 4,54 3,63 4,82 0,88 12,9 6,59 226,82

RHS 50x25x6,0 5,21 50 25 6 6,63 0,129 14,84 5,94 8,72 1,50 4,65 3,72 5,15 0,84 13,5 6,82 195,08

RHS 60x15x1,5 1,65 60 15 1,5 2,10 0,145 7,97 2,66 3,58 1,95 0,84 1,12 1,28 0,63 2,7 2,09 689,08

RHS 60x15x2,0 2,15 60 15 2 2,74 0,143 10,00 3,33 4,57 1,91 1,01 1,35 1,61 0,61 3,3 2,55 522,96

RHS 60x15x2,3 2,44 60 15 2,3 3,10 0,142 11,07 3,69 5,12 1,89 1,10 1,47 1,78 0,60 3,6 2,78 458,07

RHS 60x15x2,5 2,62 60 15 2,5 3,34 0,141 11,73 3,91 5,46 1,87 1,15 1,53 1,89 0,59 3,8 2,91 423,52

RHS 60x15x3,0 3,07 60 15 3 3,91 0,140 13,18 4,39 6,26 1,84 1,25 1,67 2,12 0,57 4,2 3,18 357,45

RHS 60x15x3,2 3,24 60 15 3,2 4,13 0,139 13,69 4,56 6,55 1,82 1,28 1,71 2,20 0,56 4,3 3,27 336,86

RHS 60x15x3,5 3,49 60 15 3,5 4,44 0,138 14,36 4,79 6,96 1,80 1,32 1,76 2,31 0,54 4,5 3,37 310,45

RHS 60x15x4,0 3,88 60 15 4 4,95 0,136 15,28 5,09 7,56 1,76 1,36 1,81 2,46 0,52 4,7 3,49 275,40

RHS 45x35x1,5 1,77 45 35 1,5 2,25 0,155 6,54 2,90 3,48 1,70 4,44 2,54 2,93 1,40 8,5 4,05 687,59

RHS 45x35x2,0 2,31 45 35 2 2,94 0,153 8,27 3,68 4,46 1,68 5,60 3,20 3,75 1,38 10,9 5,13 521,39

RHS 45x35x2,3 2,62 45 35 2,3 3,33 0,152 9,21 4,09 5,01 1,66 6,22 3,56 4,21 1,37 12,3 5,72 456,47

RHS 45x35x2,5 2,82 45 35 2,5 3,59 0,151 9,80 4,35 5,36 1,65 6,61 3,78 4,51 1,36 13,1 6,09 421,88

RHS 45x35x3,0 3,30 45 35 3 4,21 0,150 11,13 4,95 6,18 1,63 7,49 4,28 5,19 1,33 15,2 6,93 355,73

RHS 45x35x3,2 3,49 45 35 3,2 4,45 0,149 11,61 5,16 6,49 1,62 7,80 4,46 5,44 1,32 15,9 7,23 335,11

RHS 45x35x3,5 3,76 45 35 3,5 4,79 0,148 12,27 5,45 6,92 1,60 8,24 4,71 5,80 1,31 17,0 7,66 308,65

RHS 45x35x4,0 4,20 45 35 4 5,35 0,146 13,24 5,88 7,58 1,57 8,86 5,06 6,35 1,29 18,7 8,29 273,50

RHS 45x35x4,5 4,61 45 35 4,5 5,87 0,145 14,03 6,24 8,17 1,55 9,37 5,35 6,83 1,26 20,1 8,82 246,31

RHS 45x35x5,0 4,99 45 35 5 6,36 0,143 14,67 6,52 8,67 1,52 9,77 5,58 7,25 1,24 21,4 9,26 224,71

RHS 45x35x6,0 5,68 45 35 6 7,23 0,139 15,49 6,88 9,48 1,46 10,28 5,87 7,90 1,19 23,3 9,87 192,73

RHS 50x30x1,5 1,77 50 30 1,5 2,25 0,155 7,54 3,01 3,70 1,83 3,42 2,28 2,60 1,23 7,6 3,83 687,59

RHS 50x30x2,0 2,31 50 30 2 2,94 0,153 9,54 3,81 4,74 1,80 4,29 2,86 3,33 1,21 9,8 4,84 521,39

RHS 50x30x2,3 2,62 50 30 2,3 3,33 0,152 10,62 4,25 5,33 1,79 4,76 3,17 3,73 1,20 11,0 5,38 456,47

RHS 50x30x2,5 2,82 50 30 2,5 3,59 0,151 11,30 4,52 5,70 1,77 5,05 3,37 3,98 1,19 11,7 5,72 421,88
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 50x30x3,0 3,30 50 30 3 4,21 0,150 12,83 5,13 6,57 1,75 5,70 3,80 4,58 1,16 13,5 6,49 355,73

RHS 50x30x3,2 3,49 50 30 3,2 4,45 0,149 13,38 5,35 6,89 1,73 5,93 3,95 4,80 1,15 14,2 6,77 335,11

RHS 50x30x3,5 3,76 50 30 3,5 4,79 0,148 14,15 5,66 7,35 1,72 6,24 4,16 5,11 1,14 15,1 7,15 308,65

RHS 50x30x4,0 4,20 50 30 4 5,35 0,146 15,25 6,10 8,05 1,69 6,69 4,46 5,58 1,12 16,5 7,71 273,50

RHS 50x30x4,5 4,61 50 30 4,5 5,87 0,145 16,16 6,46 8,67 1,66 7,05 4,70 5,99 1,10 17,7 8,18 246,31

RHS 50x30x5,0 4,99 50 30 5 6,36 0,143 16,87 6,75 9,20 1,63 7,33 4,88 6,34 1,07 18,8 8,55 224,71

RHS 50x30x6,0 5,68 50 30 6 7,23 0,139 17,77 7,11 10,04 1,57 7,65 5,10 6,89 1,03 20,2 9,05 192,73

RHS 60x20x1,5 1,77 60 20 1,5 2,25 0,155 9,25 3,08 4,02 2,03 1,61 1,61 1,83 0,85 4,7 2,94 687,59

RHS 60x20x2,0 2,31 60 20 2 2,94 0,153 11,68 3,89 5,15 1,99 1,99 1,99 2,32 0,82 5,9 3,65 521,39

RHS 60x20x2,3 2,62 60 20 2,3 3,33 0,152 12,99 4,33 5,78 1,97 2,19 2,19 2,58 0,81 6,6 4,03 456,47

RHS 60x20x2,5 2,82 60 20 2,5 3,59 0,151 13,80 4,60 6,18 1,96 2,31 2,31 2,75 0,80 7,0 4,26 421,88

RHS 60x20x3,0 3,30 60 20 3 4,21 0,150 15,62 5,21 7,11 1,93 2,56 2,56 3,14 0,78 7,9 4,75 355,73

RHS 60x20x3,2 3,49 60 20 3,2 4,45 0,149 16,27 5,42 7,46 1,91 2,65 2,65 3,27 0,77 8,2 4,92 335,11

RHS 60x20x3,5 3,76 60 20 3,5 4,79 0,148 17,16 5,72 7,95 1,89 2,76 2,76 3,47 0,76 8,6 5,15 308,65

RHS 60x20x4,0 4,20 60 20 4 5,35 0,146 18,42 6,14 8,68 1,86 2,90 2,90 3,75 0,74 9,2 5,46 273,50

RHS 60x20x4,5 4,61 60 20 4,5 5,87 0,145 19,42 6,47 9,33 1,82 3,01 3,01 3,98 0,72 9,7 5,68 246,31

RHS 60x20x5,0 4,99 60 20 5 6,36 0,143 20,16 6,72 9,88 1,78 3,07 3,07 4,17 0,69 10,0 5,82 224,71

RHS 60x40x1,5 2,24 60 40 1,5 2,85 0,195 14,39 4,80 5,77 2,25 7,71 3,86 4,38 1,64 16,0 6,35 683,19

RHS 60x40x2,0 2,93 60 40 2 3,74 0,193 18,41 6,14 7,47 2,22 9,83 4,92 5,65 1,62 20,7 8,12 516,81

RHS 60x40x2,3 3,34 60 40 2,3 4,25 0,192 20,65 6,88 8,44 2,20 11,00 5,50 6,38 1,61 23,4 9,10 451,78

RHS 60x40x2,5 3,60 60 40 2,5 4,59 0,191 22,07 7,36 9,06 2,19 11,74 5,87 6,84 1,60 25,1 9,72 417,11

RHS 60x40x3,0 4,25 60 40 3 5,41 0,190 25,38 8,46 10,53 2,17 13,44 6,72 7,94 1,58 29,3 11,17 350,76

RHS 60x40x3,2 4,50 60 40 3,2 5,73 0,189 26,61 8,87 11,09 2,16 14,07 7,03 8,36 1,57 30,9 11,72 330,05

RHS 60x40x3,5 4,86 60 40 3,5 6,19 0,188 28,35 9,45 11,90 2,14 14,95 7,48 8,96 1,55 33,1 12,48 303,46

RHS 60x40x4,0 5,45 60 40 4 6,95 0,186 30,99 10,33 13,16 2,11 16,28 8,14 9,89 1,53 36,7 13,65 268,09

RHS 60x40x4,5 6,02 60 40 4,5 7,67 0,185 33,31 11,10 14,32 2,08 17,44 8,72 10,75 1,51 39,9 14,69 240,66

RHS 60x40x5,0 6,56 60 40 5 8,36 0,183 35,33 11,78 15,38 2,06 18,43 9,21 11,52 1,48 42,8 15,60 218,80

RHS 60x40x6,0 7,56 60 40 6 9,63 0,179 38,50 12,83 17,20 2,00 19,95 9,97 12,84 1,44 47,8 17,07 186,23

RHS 60x40x7,0 8,13 60 40 7 10,36 0,170 36,81 12,27 17,34 1,89 19,28 9,64 13,00 1,36 49,0 17,27 164,09

RHS 60x40x8,0 8,83 60 40 8 11,24 0,166 36,77 12,26 18,01 1,81 19,30 9,65 13,48 1,31 49,9 17,47 147,36

RHS 70x30x1,5 2,24 70 30 1,5 2,85 0,195 17,38 4,97 6,25 2,47 4,63 3,09 3,45 1,27 12,0 5,45 683,19

RHS 70x30x2,0 2,93 70 30 2 3,74 0,193 22,22 6,35 8,08 2,44 5,86 3,91 4,45 1,25 15,4 6,93 516,81

RHS 70x30x2,3 3,34 70 30 2,3 4,25 0,192 24,91 7,12 9,12 2,42 6,53 4,35 5,00 1,24 17,4 7,73 451,78

RHS 70x30x2,5 3,60 70 30 2,5 4,59 0,191 26,62 7,61 9,79 2,41 6,95 4,63 5,36 1,23 18,6 8,24 417,11

RHS 70x30x3,0 4,25 70 30 3 5,41 0,190 30,57 8,74 11,38 2,38 7,90 5,26 6,20 1,21 21,5 9,41 350,76

RHS 70x30x3,2 4,50 70 30 3,2 5,73 0,189 32,04 9,15 11,98 2,37 8,24 5,49 6,51 1,20 22,6 9,84 330,05
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 70x30x3,5 4,86 70 30 3,5 6,19 0,188 34,11 9,74 12,84 2,35 8,72 5,81 6,97 1,19 24,2 10,44 303,46

RHS 70x30x4,0 5,45 70 30 4 6,95 0,186 37,23 10,64 14,20 2,31 9,42 6,28 7,66 1,16 26,5 11,33 268,09

RHS 70x30x4,5 6,02 70 30 4,5 7,67 0,185 39,95 11,42 15,43 2,28 10,01 6,67 8,29 1,14 28,6 12,11 240,66

RHS 70x30x5,0 6,56 70 30 5 8,36 0,183 42,30 12,08 16,56 2,25 10,49 6,99 8,84 1,12 30,4 12,76 218,80

RHS 70x30x6,0 7,56 70 30 6 9,63 0,179 45,88 13,11 18,47 2,18 11,18 7,45 9,77 1,08 33,3 13,72 186,23

RHS 70x30x7,0 8,13 70 30 7 10,36 0,170 42,90 12,26 18,46 2,04 10,66 7,11 9,79 1,01 32,7 13,46 164,09

RHS 80x20x1,5 2,24 80 20 1,5 2,85 0,195 19,74 4,94 6,57 2,63 2,13 2,13 2,38 0,86 6,6 3,97 683,19

RHS 80x20x2,0 2,93 80 20 2 3,74 0,193 25,19 6,30 8,49 2,60 2,64 2,64 3,04 0,84 8,4 4,96 516,81

RHS 80x20x2,3 3,34 80 20 2,3 4,25 0,192 28,19 7,05 9,57 2,57 2,91 2,91 3,40 0,83 9,3 5,48 451,78

RHS 80x20x2,5 3,60 80 20 2,5 4,59 0,191 30,08 7,52 10,27 2,56 3,08 3,08 3,63 0,82 9,9 5,80 417,11

RHS 80x20x3,0 4,25 80 20 3 5,41 0,190 34,45 8,61 11,92 2,52 3,44 3,44 4,16 0,80 11,3 6,50 350,76

RHS 80x20x3,2 4,50 80 20 3,2 5,73 0,189 36,06 9,01 12,54 2,51 3,56 3,56 4,35 0,79 11,7 6,75 330,05

RHS 80x20x3,5 4,86 80 20 3,5 6,19 0,188 38,31 9,58 13,44 2,49 3,73 3,73 4,62 0,78 12,4 7,08 303,46

RHS 80x20x4,0 5,45 80 20 4 6,95 0,186 41,67 10,42 14,83 2,45 3,95 3,95 5,03 0,75 13,3 7,54 268,09

RHS 80x20x4,5 6,02 80 20 4,5 7,67 0,185 44,54 11,13 16,10 2,41 4,12 4,12 5,37 0,73 14,0 7,89 240,66

RHS 80x20x5,0 6,56 80 20 5 8,36 0,183 46,94 11,74 17,24 2,37 4,24 4,24 5,67 0,71 14,6 8,15 218,80

RHS 70x50x1,5 2,71 70 50 1,5 3,45 0,235 24,42 6,98 8,30 2,66 14,59 5,84 6,61 2,06 28,7 9,47 680,32

RHS 70x50x2,0 3,56 70 50 2 4,54 0,233 31,48 8,99 10,80 2,63 18,76 7,50 8,58 2,03 37,5 12,20 513,85

RHS 70x50x2,3 4,06 70 50 2,3 5,17 0,232 35,46 10,13 12,23 2,62 21,10 8,44 9,72 2,02 42,5 13,74 448,75

RHS 70x50x2,5 4,39 70 50 2,5 5,59 0,231 38,01 10,86 13,16 2,61 22,59 9,04 10,45 2,01 45,8 14,72 414,05

RHS 70x50x3,0 5,19 70 50 3 6,61 0,230 44,05 12,59 15,40 2,58 26,10 10,44 12,21 1,99 53,6 17,06 347,60

RHS 70x50x3,2 5,50 70 50 3,2 7,01 0,229 46,33 13,24 16,25 2,57 27,42 10,97 12,88 1,98 56,7 17,94 326,85

RHS 70x50x3,5 5,96 70 50 3,5 7,59 0,228 49,60 14,17 17,50 2,56 29,31 11,72 13,86 1,96 61,1 19,21 300,19

RHS 70x50x4,0 6,71 70 50 4 8,55 0,226 54,67 15,62 19,48 2,53 32,22 12,89 15,41 1,94 68,1 21,19 264,70

RHS 70x50x4,5 7,43 70 50 4,5 9,47 0,225 59,29 16,94 21,33 2,50 34,85 13,94 16,86 1,92 74,6 23,00 237,15

RHS 70x50x5,0 8,13 70 50 5 10,36 0,223 63,46 18,13 23,06 2,48 37,20 14,88 18,20 1,90 80,8 24,64 215,17

RHS 70x50x6,0 9,45 70 50 6 12,03 0,219 70,52 20,15 26,15 2,42 41,14 16,46 20,60 1,85 91,7 27,47 182,33

RHS 70x50x7,0 10,33 70 50 7 13,16 0,210 70,80 20,23 27,28 2,32 41,52 16,61 21,54 1,78 98,3 28,89 159,57

RHS 70x50x8,0 11,34 70 50 8 14,44 0,206 73,18 20,91 28,99 2,25 42,87 17,15 22,86 1,72 103,8 30,18 142,40

RHS 80x40x1,5 2,71 80 40 1,5 3,45 0,235 28,99 7,25 8,93 2,90 9,94 4,97 5,53 1,70 23,8 8,57 680,32

RHS 80x40x2,0 3,56 80 40 2 4,54 0,233 37,36 9,34 11,61 2,87 12,72 6,36 7,17 1,67 30,9 11,00 513,85

RHS 80x40x2,3 4,06 80 40 2,3 5,17 0,232 42,08 10,52 13,15 2,85 14,27 7,14 8,11 1,66 35,0 12,37 448,75

RHS 80x40x2,5 4,39 80 40 2,5 5,59 0,231 45,11 11,28 14,15 2,84 15,26 7,63 8,72 1,65 37,6 13,24 414,05

RHS 80x40x3,0 5,19 80 40 3 6,61 0,230 52,25 13,06 16,54 2,81 17,56 8,78 10,16 1,63 43,9 15,28 347,60

RHS 80x40x3,2 5,50 80 40 3,2 7,01 0,229 54,94 13,74 17,46 2,80 18,41 9,21 10,72 1,62 46,3 16,05 326,85

RHS 80x40x3,5 5,96 80 40 3,5 7,59 0,228 58,81 14,70 18,79 2,78 19,63 9,81 11,52 1,61 49,8 17,15 300,19
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 80x40x4,0 6,71 80 40 4 8,55 0,226 64,79 16,20 20,91 2,75 21,49 10,74 12,77 1,59 55,2 18,84 264,70

RHS 80x40x4,5 7,43 80 40 4,5 9,47 0,225 70,22 17,56 22,89 2,72 23,14 11,57 13,94 1,56 60,3 20,37 237,15

RHS 80x40x5,0 8,13 80 40 5 10,36 0,223 75,11 18,78 24,74 2,69 24,59 12,30 15,02 1,54 65,0 21,74 215,17

RHS 80x40x6,0 9,45 80 40 6 12,03 0,219 83,32 20,83 28,03 2,63 26,96 13,48 16,92 1,50 73,1 24,04 182,33

RHS 80x40x7,0 10,33 80 40 7 13,16 0,210 82,78 20,70 29,10 2,51 27,02 13,51 17,62 1,43 76,9 24,95 159,57

RHS 80x40x8,0 11,34 80 40 8 14,44 0,206 85,09 21,27 30,85 2,43 27,66 13,83 18,60 1,38 80,1 25,76 142,40

RHS 100x20x1,5 2,71 100 20 1,5 3,45 0,235 35,94 7,19 9,72 3,23 2,64 2,64 2,94 0,87 8,6 5,00 680,32

RHS 100x20x2,0 3,56 100 20 2 4,54 0,233 46,17 9,23 12,62 3,19 3,29 3,29 3,76 0,85 10,9 6,26 513,85

RHS 100x20x2,3 4,06 100 20 2,3 5,17 0,232 51,89 10,38 14,29 3,17 3,64 3,64 4,21 0,84 12,2 6,93 448,75

RHS 100x20x2,5 4,39 100 20 2,5 5,59 0,231 55,55 11,11 15,36 3,15 3,85 3,85 4,50 0,83 13,0 7,34 414,05

RHS 100x20x3,0 5,19 100 20 3 6,61 0,230 64,10 12,82 17,93 3,11 4,31 4,31 5,18 0,81 14,7 8,25 347,60

RHS 100x20x3,2 5,50 100 20 3,2 7,01 0,229 67,30 13,46 18,91 3,10 4,47 4,47 5,42 0,80 15,3 8,57 326,85

RHS 100x20x3,5 5,96 100 20 3,5 7,59 0,228 71,85 14,37 20,33 3,08 4,69 4,69 5,78 0,79 16,2 9,01 300,19

RHS 100x20x4,0 6,71 100 20 4 8,55 0,226 78,81 15,76 22,58 3,04 5,00 5,00 6,31 0,76 17,4 9,63 264,70

RHS 100x20x4,5 7,43 100 20 4,5 9,47 0,225 85,00 17,00 24,66 3,00 5,23 5,23 6,77 0,74 18,4 10,11 237,15

RHS 100x20x5,0 8,13 100 20 5 10,36 0,223 90,44 18,09 26,59 2,96 5,40 5,40 7,17 0,72 19,2 10,48 215,17

RHS 100x20x6,0 9,45 100 20 6 12,03 0,219 99,12 19,82 29,98 2,87 5,59 5,59 7,77 0,68 20,0 10,87 182,33

RHS 80x60x1,5 3,18 80 60 1,5 4,05 0,275 38,23 9,56 11,28 3,07 24,66 8,22 9,28 2,47 46,8 13,19 678,30

RHS 80x60x2,0 4,19 80 60 2 5,34 0,273 49,53 12,38 14,73 3,05 31,87 10,62 12,11 2,44 61,2 17,08 511,77

RHS 80x60x2,3 4,78 80 60 2,3 6,09 0,272 55,97 13,99 16,72 3,03 35,97 11,99 13,74 2,43 69,6 19,29 446,64

RHS 80x60x2,5 5,17 80 60 2,5 6,59 0,271 60,13 15,03 18,02 3,02 38,61 12,87 14,81 2,42 75,1 20,73 411,92

RHS 80x60x3,0 6,13 80 60 3 7,81 0,270 70,05 17,51 21,16 3,00 44,89 14,96 17,37 2,40 88,3 24,14 345,40

RHS 80x60x3,2 6,51 80 60 3,2 8,29 0,269 73,83 18,46 22,37 2,98 47,28 15,76 18,36 2,39 93,5 25,45 324,63

RHS 80x60x3,5 7,06 80 60 3,5 8,99 0,268 79,30 19,83 24,15 2,97 50,72 16,91 19,81 2,37 101,0 27,34 297,94

RHS 80x60x4,0 7,97 80 60 4 10,15 0,266 87,92 21,98 26,99 2,94 56,12 18,71 22,12 2,35 113,1 30,32 262,38

RHS 80x60x4,5 8,85 80 60 4,5 11,27 0,265 95,90 23,98 29,69 2,92 61,09 20,36 24,31 2,33 124,6 33,10 234,77

RHS 80x60x5,0 9,70 80 60 5 12,36 0,263 103,28 25,82 32,24 2,89 65,66 21,89 26,38 2,31 135,5 35,67 212,71

RHS 80x60x6,0 11,33 80 60 6 14,43 0,259 116,25 29,06 36,91 2,84 73,63 24,54 30,16 2,26 155,6 40,25 179,73

RHS 80x60x7,0 12,53 80 60 7 15,96 0,250 120,20 30,05 39,32 2,74 76,36 25,45 32,18 2,19 170,8 43,28 156,64

RHS 80x60x8,0 13,85 80 60 8 17,64 0,246 126,73 31,68 42,37 2,68 80,38 26,79 34,65 2,13 184,0 46,04 139,25

RHS 90x50x1,5 3,18 90 50 1,5 4,05 0,275 44,68 9,93 12,06 3,32 18,12 7,25 8,06 2,11 40,9 12,29 678,30

RHS 90x50x2,0 4,19 90 50 2 5,34 0,273 57,88 12,86 15,74 3,29 23,37 9,35 10,50 2,09 53,4 15,88 511,77

RHS 90x50x2,3 4,78 90 50 2,3 6,09 0,272 65,41 14,53 17,87 3,28 26,33 10,53 11,91 2,08 60,6 17,92 446,64

RHS 90x50x2,5 5,17 90 50 2,5 6,59 0,271 70,26 15,61 19,25 3,27 28,24 11,29 12,82 2,07 65,3 19,24 411,92

RHS 90x50x3,0 6,13 90 50 3 7,81 0,270 81,85 18,19 22,60 3,24 32,74 13,10 15,03 2,05 76,7 22,36 345,40

RHS 90x50x3,2 6,51 90 50 3,2 8,29 0,269 86,27 19,17 23,90 3,23 34,44 13,78 15,88 2,04 81,1 23,55 324,63
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 90x50x3,5 7,06 90 50 3,5 8,99 0,268 92,66 20,59 25,79 3,21 36,89 14,76 17,12 2,03 87,5 25,27 297,94

RHS 90x50x4,0 7,97 90 50 4 10,15 0,266 102,71 22,82 28,82 3,18 40,71 16,28 19,09 2,00 97,7 27,96 262,38

RHS 90x50x4,5 8,85 90 50 4,5 11,27 0,265 112,02 24,89 31,70 3,15 44,20 17,68 20,95 1,98 107,4 30,45 234,77

RHS 90x50x5,0 9,70 90 50 5 12,36 0,263 120,60 26,80 34,41 3,12 47,37 18,95 22,70 1,96 116,5 32,75 212,71

RHS 90x50x6,0 11,33 90 50 6 14,43 0,259 135,66 30,15 39,38 3,07 52,83 21,13 25,88 1,91 132,9 36,77 179,73

RHS 90x50x7,0 12,53 90 50 7 15,96 0,250 139,45 30,99 41,84 2,96 54,58 21,83 27,56 1,85 144,7 39,27 156,64

RHS 90x50x8,0 13,85 90 50 8 17,64 0,246 146,66 32,59 45,03 2,88 57,15 22,86 29,58 1,80 154,6 41,52 139,25

RHS 100x40x1,5 3,18 100 40 1,5 4,05 0,275 50,49 10,10 12,68 3,53 12,16 6,08 6,69 1,73 31,9 10,80 678,30

RHS 100x40x2,0 4,19 100 40 2 5,34 0,273 65,38 13,08 16,54 3,50 15,61 7,81 8,69 1,71 41,5 13,89 511,77

RHS 100x40x2,3 4,78 100 40 2,3 6,09 0,272 73,85 14,77 18,78 3,48 17,54 8,77 9,85 1,70 47,0 15,64 446,64

RHS 100x40x2,5 5,17 100 40 2,5 6,59 0,271 79,32 15,86 20,23 3,47 18,78 9,39 10,59 1,69 50,5 16,76 411,92

RHS 100x40x3,0 6,13 100 40 3 7,81 0,270 92,34 18,47 23,75 3,44 21,67 10,84 12,38 1,67 59,0 19,39 345,40

RHS 100x40x3,2 6,51 100 40 3,2 8,29 0,269 97,29 19,46 25,11 3,43 22,76 11,38 13,07 1,66 62,3 20,39 324,63

RHS 100x40x3,5 7,06 100 40 3,5 8,99 0,268 104,46 20,89 27,09 3,41 24,31 12,15 14,07 1,64 67,0 21,82 297,94

RHS 100x40x4,0 7,97 100 40 4 10,15 0,266 115,70 23,14 30,26 3,38 26,69 13,35 15,65 1,62 74,5 24,04 262,38

RHS 100x40x4,5 8,85 100 40 4,5 11,27 0,265 126,07 25,21 33,26 3,34 28,84 14,42 17,14 1,60 81,5 26,06 234,77

RHS 100x40x5,0 9,70 100 40 5 12,36 0,263 135,60 27,12 36,09 3,31 30,76 15,38 18,52 1,58 87,9 27,90 212,71

RHS 100x40x6,0 11,33 100 40 6 14,43 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 15,96 0,250 155,07 31,01 43,66 3,12 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 1,43 111,5 34,08 139,25

RHS 100x50x1,5 3,42 100 50 1,5 4,35 0,295 57,77 11,55 14,16 3,64 19,89 7,96 8,79 2,14 47,1 13,70 677,49

RHS 100x50x2,0 4,50 100 50 2 5,74 0,293 74,98 15,00 18,50 3,62 25,67 10,27 11,46 2,12 61,6 17,73 510,95

RHS 100x50x2,3 5,14 100 50 2,3 6,55 0,292 84,83 16,97 21,03 3,60 28,95 11,58 13,01 2,10 69,9 20,02 445,81

RHS 100x50x2,5 5,56 100 50 2,5 7,09 0,291 91,20 18,24 22,67 3,59 31,06 12,42 14,01 2,09 75,4 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 25,01 344,54

RHS 100x50x3,2 7,01 100 50 3,2 8,93 0,289 112,29 22,46 28,20 3,55 37,95 15,18 17,37 2,06 93,7 26,35 323,76

RHS 100x50x3,5 7,61 100 50 3,5 9,69 0,288 120,76 24,15 30,47 3,53 40,68 16,27 18,74 2,05 101,1 28,30 297,06

RHS 100x50x4,0 8,59 100 50 4 10,95 0,286 134,14 26,83 34,10 3,50 44,95 17,98 20,93 2,03 113,0 31,35 261,48

RHS 100x50x4,5 9,55 100 50 4,5 12,17 0,285 146,61 29,32 37,56 3,47 48,87 19,55 23,00 2,00 124,3 34,18 233,84

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 1,98 134,9 36,80 211,76

RHS 100x50x6,0 12,27 100 50 6 15,63 0,279 178,75 35,75 46,90 3,38 58,67 23,47 28,52 1,94 154,2 41,43 178,72

RHS 100x50x7,0 13,63 100 50 7 17,36 0,270 185,40 37,08 50,17 3,27 61,11 24,44 30,57 1,88 168,5 44,47 155,53

RHS 100x50x8,0 15,11 100 50 8 19,24 0,266 196,24 39,25 54,25 3,19 64,29 25,72 32,94 1,83 180,8 47,20 138,06

RHS 100x60x1,5 3,65 100 60 1,5 4,65 0,315 65,05 13,01 15,63 3,74 29,79 9,93 11,04 2,53 64,2 16,61 676,80

RHS 100x60x2,0 4,82 100 60 2 6,14 0,313 84,59 16,92 20,46 3,71 38,60 12,87 14,43 2,51 84,1 21,56 510,24

RHS 100x60x2,3 5,50 100 60 2,3 7,01 0,312 95,81 19,16 23,27 3,70 43,63 14,54 16,40 2,49 95,7 24,40 445,09
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]
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[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 100x60x2,5 5,96 100 60 2,5 7,59 0,311 103,09 20,62 25,11 3,69 46,88 15,63 17,68 2,49 103,3 26,23 410,35

RHS 100x60x3,0 7,07 100 60 3 9,01 0,310 120,57 24,11 29,57 3,66 54,65 18,22 20,79 2,46 121,7 30,64 343,80

RHS 100x60x3,2 7,51 100 60 3,2 9,57 0,309 127,29 25,46 31,30 3,65 57,61 19,20 22,00 2,45 128,8 32,33 323,01

RHS 100x60x3,5 8,16 100 60 3,5 10,39 0,308 137,07 27,41 33,84 3,63 61,91 20,64 23,77 2,44 139,3 34,79 296,29

RHS 100x60x4,0 9,22 100 60 4 11,75 0,306 152,58 30,52 37,94 3,60 68,68 22,89 26,60 2,42 156,3 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 2,40 172,4 42,34 233,04

RHS 100x60x5,0 11,27 100 60 5 14,36 0,303 180,77 36,15 45,59 3,55 80,83 26,94 31,88 2,37 187,9 45,75 210,94

RHS 100x60x6,0 13,21 100 60 6 16,83 0,299 205,30 41,06 52,54 3,49 91,20 30,40 36,64 2,33 216,4 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 2,21 260,3 60,49 137,06

RHS 120x40x1,5 3,65 120 40 1,5 4,65 0,315 80,10 13,35 17,03 4,15 14,39 7,19 7,84 1,76 40,2 13,02 676,80

RHS 120x40x2,0 4,82 120 40 2 6,14 0,313 104,07 17,34 22,28 4,12 18,50 9,25 10,21 1,74 52,3 16,78 510,24

RHS 120x40x2,3 5,50 120 40 2,3 7,01 0,312 117,81 19,64 25,33 4,10 20,82 10,41 11,58 1,72 59,3 18,91 445,09

RHS 120x40x2,5 5,96 120 40 2,5 7,59 0,311 126,71 21,12 27,32 4,09 22,30 11,15 12,47 1,71 63,8 20,27 410,35

RHS 120x40x3,0 7,07 120 40 3 9,01 0,310 148,04 24,67 32,16 4,05 25,79 12,89 14,60 1,69 74,6 23,51 343,80

RHS 120x40x3,2 7,51 120 40 3,2 9,57 0,309 156,22 26,04 34,03 4,04 27,10 13,55 15,43 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 14,49 16,63 1,67 84,7 26,49 296,29

RHS 120x40x4,0 9,22 120 40 4 11,75 0,306 186,89 31,15 41,21 3,99 31,90 15,95 18,53 1,65 94,2 29,24 260,70

RHS 120x40x4,5 10,26 120 40 4,5 13,07 0,305 204,46 34,08 45,43 3,96 34,54 17,27 20,33 1,63 103,1 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 18,46 22,02 1,60 111,4 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 20,49 25,08 1,56 126,0 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 1,51 135,5 40,37 154,58

RHS 120x40x8,0 16,36 120 40 8 20,84 0,286 274,79 45,80 66,13 3,63 44,39 22,19 28,84 1,46 143,5 42,41 137,06

RHS 100x70x1,5 3,89 100 70 1,5 4,95 0,335 72,33 14,47 17,11 3,82 42,02 12,01 13,44 2,91 82,7 19,52 676,18

RHS 100x70x2,0 5,13 100 70 2 6,54 0,333 94,19 18,84 22,42 3,80 54,60 15,60 17,60 2,89 108,5 25,40 509,61

RHS 100x70x2,3 5,87 100 70 2,3 7,47 0,332 106,79 21,36 25,52 3,78 61,82 17,66 20,02 2,88 123,6 28,78 444,45

RHS 100x70x2,5 6,35 100 70 2,5 8,09 0,331 114,97 22,99 27,55 3,77 66,50 19,00 21,60 2,87 133,5 30,98 409,71

RHS 100x70x3,0 7,54 100 70 3 9,61 0,330 134,69 26,94 32,48 3,74 77,74 22,21 25,45 2,84 157,7 36,27 343,14

RHS 100x70x3,2 8,01 100 70 3,2 10,21 0,329 142,29 28,46 34,40 3,73 82,05 23,44 26,94 2,84 167,1 38,31 322,35

RHS 100x70x3,5 8,71 100 70 3,5 11,09 0,328 153,37 30,67 37,22 3,72 88,33 25,24 29,14 2,82 181,0 41,29 295,63

RHS 100x70x4,0 9,85 100 70 4 12,55 0,326 171,02 34,20 41,78 3,69 98,29 28,08 32,68 2,80 203,4 46,03 260,01

RHS 100x70x4,5 10,97 100 70 4,5 13,97 0,325 187,68 37,54 46,15 3,67 107,63 30,75 36,07 2,78 225,0 50,51 232,34

RHS 100x70x5,0 12,05 100 70 5 15,36 0,323 203,35 40,67 50,34 3,64 116,38 33,25 39,31 2,75 245,7 54,73 210,23

RHS 100x70x6,0 14,16 100 70 6 18,03 0,319 231,84 46,37 58,18 3,59 132,14 37,76 45,35 2,71 284,5 62,44 177,12

RHS 100x70x7,0 15,82 100 70 7 20,16 0,310 246,06 49,21 63,19 3,49 140,55 40,16 49,33 2,64 318,2 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
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties
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A
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[cm3]

Am/V
[m-1]

RHS 120x50x1,5 3,89 120 50 1,5 4,95 0,335 90,64 15,11 18,81 4,28 23,42 9,37 10,24 2,17 60,0 16,53 676,18

RHS 120x50x2,0 5,13 120 50 2 6,54 0,333 117,99 19,67 24,64 4,25 30,28 12,11 13,38 2,15 78,4 21,41 509,61

RHS 120x50x2,3 5,87 120 50 2,3 7,47 0,332 133,74 22,29 28,04 4,23 34,19 13,68 15,20 2,14 89,1 24,20 444,45

RHS 120x50x2,5 6,35 120 50 2,5 8,09 0,331 143,97 23,99 30,26 4,22 36,70 14,68 16,39 2,13 96,0 26,01 409,71

RHS 120x50x3,0 7,54 120 50 3 9,61 0,330 168,58 28,10 35,67 4,19 42,69 17,08 19,26 2,11 112,9 30,32 343,14

RHS 120x50x3,2 8,01 120 50 3,2 10,21 0,329 178,05 29,68 37,77 4,18 44,97 17,99 20,37 2,10 119,4 31,96 322,35

RHS 120x50x3,5 8,71 120 50 3,5 11,09 0,328 191,86 31,98 40,86 4,16 48,27 19,31 22,00 2,09 128,9 34,35 295,63

RHS 120x50x4,0 9,85 120 50 4 12,55 0,326 213,82 35,64 45,85 4,13 53,43 21,37 24,61 2,06 144,2 38,13 260,01

RHS 120x50x4,5 10,97 120 50 4,5 13,97 0,325 234,49 39,08 50,62 4,10 58,22 23,29 27,09 2,04 158,7 41,65 232,34

RHS 120x50x5,0 12,05 120 50 5 15,36 0,323 253,89 42,32 55,20 4,07 62,62 25,05 29,45 2,02 172,4 44,92 210,23

RHS 120x50x6,0 14,16 120 50 6 18,03 0,319 288,99 48,16 63,73 4,00 70,36 28,14 33,80 1,98 197,5 50,76 177,12

RHS 120x50x7,0 15,82 120 50 7 20,16 0,310 304,02 50,67 68,92 3,88 74,17 29,67 36,59 1,92 217,2 54,89 153,77

RHS 120x50x8,0 17,62 120 50 8 22,44 0,306 325,05 54,17 75,09 3,81 78,58 31,43 39,66 1,87 234,2 58,59 136,20

RHS 100x80x1,5 4,12 100 80 1,5 5,25 0,355 79,60 15,92 18,59 3,89 56,72 14,18 15,99 3,29 102,4 22,43 675,64

RHS 100x80x2,0 5,45 100 80 2 6,94 0,353 103,80 20,76 24,38 3,87 73,87 18,47 20,97 3,26 134,6 29,24 509,06

RHS 100x80x2,3 6,23 100 80 2,3 7,93 0,352 117,77 23,55 27,77 3,85 83,75 20,94 23,87 3,25 153,5 33,17 443,89

RHS 100x80x2,5 6,74 100 80 2,5 8,59 0,351 126,86 25,37 29,98 3,84 90,17 22,54 25,77 3,24 165,8 35,73 409,14

RHS 100x80x3,0 8,01 100 80 3 10,21 0,350 148,81 29,76 35,39 3,82 105,64 26,41 30,40 3,22 196,1 41,91 342,57

RHS 100x80x3,2 8,51 100 80 3,2 10,85 0,349 157,28 31,46 37,50 3,81 111,60 27,90 32,20 3,21 208,0 44,30 321,77

RHS 100x80x3,5 9,26 100 80 3,5 11,79 0,348 169,67 33,93 40,60 3,79 120,30 30,07 34,86 3,19 225,4 47,79 295,04

RHS 100x80x4,0 10,48 100 80 4 13,35 0,346 189,47 37,89 45,62 3,77 134,17 33,54 39,15 3,17 253,8 53,38 259,41

RHS 100x80x4,5 11,67 100 80 4,5 14,87 0,345 208,21 41,64 50,45 3,74 147,27 36,82 43,28 3,15 281,2 58,69 231,73

RHS 100x80x5,0 12,84 100 80 5 16,36 0,343 225,94 45,19 55,09 3,72 159,61 39,90 47,24 3,12 307,5 63,72 209,60

RHS 100x80x6,0 15,10 100 80 6 19,23 0,339 258,39 51,68 63,82 3,67 182,10 45,53 54,67 3,08 357,4 72,98 176,47

RHS 100x80x7,0 16,92 100 80 7 21,56 0,330 276,38 55,28 69,70 3,58 195,03 48,76 59,76 3,01 402,1 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 65,41 2,96 441,8 87,29 135,45

RHS 120x60x1,5 4,12 120 60 1,5 5,25 0,355 101,17 16,86 20,59 4,39 34,93 11,64 12,79 2,58 82,3 20,03 675,64

RHS 120x60x2,0 5,45 120 60 2 6,94 0,353 131,92 21,99 27,00 4,36 45,33 15,11 16,75 2,56 107,9 26,05 509,06

RHS 120x60x2,3 6,23 120 60 2,3 7,93 0,352 149,68 24,95 30,75 4,34 51,30 17,10 19,05 2,54 122,8 29,50 443,89

RHS 120x60x2,5 6,74 120 60 2,5 8,59 0,351 161,23 26,87 33,20 4,33 55,15 18,38 20,56 2,53 132,6 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 37,14 342,57

RHS 120x60x3,2 8,51 120 60 3,2 10,85 0,349 199,88 33,31 41,51 4,29 67,95 22,65 25,63 2,50 165,6 39,21 321,77

RHS 120x60x3,5 9,26 120 60 3,5 11,79 0,348 215,61 35,94 44,94 4,28 73,09 24,36 27,72 2,49 179,2 42,24 295,04

RHS 120x60x4,0 10,48 120 60 4 13,35 0,346 240,74 40,12 50,49 4,25 81,25 27,08 31,08 2,47 201,1 47,05 259,41

RHS 120x60x4,5 11,67 120 60 4,5 14,87 0,345 264,52 44,09 55,82 4,22 88,88 29,63 34,30 2,44 222,1 51,58 231,73

RHS 120x60x5,0 12,84 120 60 5 16,36 0,343 286,97 47,83 60,95 4,19 95,99 32,00 37,38 2,42 242,2 55,85 209,60
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RHS 120x60x6,0 15,10 120 60 6 19,23 0,339 328,01 54,67 70,57 4,13 108,77 36,26 43,12 2,38 279,7 63,60 176,47

RHS 120x60x7,0 16,92 120 60 7 21,56 0,330 348,77 58,13 76,83 4,02 115,92 38,64 47,02 2,32 311,6 69,54 153,06

RHS 120x60x8,0 18,87 120 60 8 24,04 0,326 375,31 62,55 84,05 3,95 123,98 41,33 51,29 2,27 339,6 74,96 135,45

RHS 120x80x1,5 4,59 120 80 1,5 5,85 0,395 122,23 20,37 24,14 4,57 65,97 16,49 18,35 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 3,33 175,0 35,32 508,12

RHS 120x80x2,3 6,95 120 80 2,3 8,85 0,392 181,54 30,26 36,16 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 0,391 195,75 32,63 39,07 4,52 105,19 26,30 29,65 3,31 215,8 43,23 408,19

RHS 120x80x3,0 8,96 120 80 3 11,41 0,390 230,20 38,37 46,20 4,49 123,43 30,86 35,02 3,29 255,5 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 37,12 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 35,20 40,21 3,27 293,9 58,03 294,05

RHS 120x80x4,0 11,73 120 80 4 14,95 0,386 294,59 49,10 59,77 4,44 157,29 39,32 45,23 3,24 331,2 64,93 258,41

RHS 120x80x4,5 13,08 120 80 4,5 16,67 0,385 324,58 54,10 66,22 4,41 172,95 43,24 50,07 3,22 367,3 71,51 230,70

RHS 120x80x5,0 14,41 120 80 5 18,36 0,383 353,14 58,86 72,45 4,39 187,78 46,94 54,74 3,20 402,3 77,77 208,56

RHS 120x80x6,0 16,98 120 80 6 21,63 0,379 406,06 67,68 84,25 4,33 215,03 53,76 63,55 3,15 468,5 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 58,11 69,98 3,09 529,4 99,06 151,89

RHS 120x80x8,0 21,39 120 80 8 27,24 0,366 475,83 79,31 101,97 4,18 251,66 62,92 76,93 3,04 584,0 108,01 134,23

RHS 140x60x1,5 4,59 140 60 1,5 5,85 0,395 147,79 21,11 26,14 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 0,393 193,13 27,59 34,34 5,00 52,06 17,35 19,07 2,59 132,3 30,53 508,12

RHS 140x60x2,3 6,95 140 60 2,3 8,85 0,392 219,41 31,34 39,14 4,98 58,96 19,65 21,71 2,58 150,7 34,61 442,95

RHS 140x60x2,5 7,53 140 60 2,5 9,59 0,391 236,55 33,79 42,29 4,97 63,43 21,14 23,43 2,57 162,7 37,26 408,19

RHS 140x60x3,0 8,96 140 60 3 11,41 0,390 278,08 39,73 49,98 4,94 74,16 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 78,28 26,09 29,27 2,54 203,3 46,10 320,79

RHS 140x60x3,5 10,36 140 60 3,5 13,19 0,388 317,75 45,39 57,43 4,91 84,28 28,09 31,68 2,53 220,1 49,69 294,05

RHS 140x60x4,0 11,73 140 60 4 14,95 0,386 355,59 50,80 64,63 4,88 93,81 31,27 35,56 2,51 247,1 55,42 258,41

RHS 140x60x4,5 13,08 140 60 4,5 16,67 0,385 391,63 55,95 71,59 4,85 102,77 34,26 39,30 2,48 273,1 60,83 230,70

RHS 140x60x5,0 14,41 140 60 5 18,36 0,383 425,89 60,84 78,30 4,82 111,16 37,05 42,88 2,46 298,0 65,94 208,56

RHS 140x60x6,0 16,98 140 60 6 21,63 0,379 489,19 69,88 91,01 4,76 126,34 42,11 49,60 2,42 344,5 75,29 175,38

RHS 140x60x7,0 19,12 140 60 7 24,36 0,370 524,93 74,99 99,79 4,64 135,69 45,23 54,44 2,36 385,0 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 150x50x1,5 4,59 150 50 1,5 5,85 0,395 158,88 21,18 26,91 5,21 28,71 11,49 12,43 2,22 79,7 20,76 674,72

RHS 150x50x2,0 6,07 150 50 2 7,74 0,393 207,53 27,67 35,35 5,18 37,20 14,88 16,26 2,19 104,2 26,94 508,12

RHS 150x50x2,3 6,95 150 50 2,3 8,85 0,392 235,71 31,43 40,28 5,16 42,04 16,82 18,49 2,18 118,5 30,49 442,95

RHS 150x50x2,5 7,53 150 50 2,5 9,59 0,391 254,08 33,88 43,52 5,15 45,17 18,07 19,95 2,17 127,7 32,78 408,19

RHS 150x50x3,0 8,96 150 50 3 11,41 0,390 298,55 39,81 51,43 5,12 52,65 21,06 23,49 2,15 150,2 38,28 341,59

RHS 150x50x3,2 9,52 150 50 3,2 12,13 0,389 315,76 42,10 54,52 5,10 55,50 22,20 24,86 2,14 158,9 40,38 320,79

RHS 150x50x3,5 10,36 150 50 3,5 13,19 0,388 340,98 45,46 59,08 5,08 59,64 23,86 26,88 2,13 171,7 43,45 294,05
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Designation Dimensions Area Surfa-
ce

Section properties,
y-y axis

Section properties,
z-z axis Other properties

- G
[kg/m]

H
[mm]

B
[mm]

T
[mm]

A
[cm2]

AL
[m2/m]

Iy
[cm4]

Wel ,y
[cm3]

Wpl,y
[cm3]

iy
[cm]

Iz
[cm4]

Wel ,z 
[cm3]

Wpl,z
[cm3]

iz
[cm]

It
[cm4]

Wt
[cm3]

Am/V
[m-1]

RHS 150x50x4,0 11,73 150 50 4 14,95 0,386 381,39 50,85 66,47 5,05 66,16 26,47 30,13 2,10 192,1 48,30 258,41

RHS 150x50x4,5 13,08 150 50 4,5 16,67 0,385 419,82 55,98 73,60 5,02 72,23 28,89 33,24 2,08 211,6 52,85 230,70

RHS 150x50x5,0 14,41 150 50 5 18,36 0,383 456,29 60,84 80,48 4,99 77,87 31,15 36,20 2,06 230,1 57,11 208,56

RHS 150x50x6,0 16,98 150 50 6 21,63 0,379 523,47 69,80 93,48 4,92 87,89 35,16 41,72 2,02 264,0 64,77 175,38

RHS 150x50x7,0 19,12 150 50 7 24,36 0,370 559,30 74,57 102,31 4,79 93,75 37,50 45,62 1,96 291,8 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 1,92 315,9 75,68 134,23
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