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National foreword .

This British Standard 1 the officiul English language version of

EX 10219-2:2006. Lt supersedes BS EXN 10219-2:1997 which is withdrawn.
The UK participation i its preparation was entiu sted to Techmicul Committes
ISE/12, Structural steel, which has the responsibility to:

—  uid enquirers to understand the texr;

—  present 1 the responsible intexnational/burcpean committes any
enquiries on the interpretation, or proposals for change, and keep UK
intereats informed;

—  monitar related international and Beropean developments and
promulgate them in the UK

A liar of organizations represented on this committee can be obtained on
TeguEest tO its secretary.

Cross-references

The British Standards which itmplement intevnatiomal ar European .
publications referred w in this document may be found in the BSI Cotalogue

under the section encitled "Intermational 3tandavds Correspondence Index”, ar

by using the “Search” facility of the BSI Electronic Caialogie or of British

Standurds Online,
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contract. Users are responsible for 118 correct apphication,

Compliannee with a British Standard does not of itself confer immunity
from legal ahligations.
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The BS1 capyright notice displayed in thiz document indicates when the
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TS 774075 Supersedes EN 10218-2.1897

English Version

Cold formed welded structural hoilow sections of non-alloy and
fine grain steeis - Part 2: Tolerances, dimensions and sectional

properties
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Foreword

This Eurgpean Standard (EN 10218-2:2008) has bsen prepared by Technical Committee ECISS/TC 10
"“Structural steels - Grades and qualities”, the secretariat of which is held by NEN,

This European Standard shal be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by Oclober 2006, and corflicting national standards shail be withdrawn at
the latest by Gctober 2006.

This Eurapean Standard supersedes EN 10215—2.1587.

This standard consists of the following parts under the general title 'Cold formed welded structural hollow
sections of non-alloy and fing grain steais"

Part 1: Technical delivery conditions
—  Part 2: Tolerances, dimensions and secticnal properties

It forms part of a series of standards on hoilow sections together with EN 10210-1 and 2, which are alsa under
revision.

According to the GENICENELEG Intermal Regulations, the national standards organizations of the fotlowing
countries are hound to implement this Curopean Standard: Austria. Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greecs, Hungary, lceland, Ireland, Maly, Latvia, Lithuania,
Luxembourg, Malta, Matherands, Nomway, Poland, Portugal. Romania, Slovakia Slovenia, Spain, Sweden,
Switzerland and United Kingdom.
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1 Ecope

This part of EN 10219 specifies talerances for cold formed welded circular, square and rectangular structural
hollow sections, manufactured in weil thicknesses up te 40 mm. in the following size rangss:

Circular: Outsidea diameters up to 2 500 mm
Square: Qutside dimensions up to 500 mm x 500 mm
Rectangular: Qutside dimensions up te 500 mm x 300 mm

The formulae for calculating secticnal properties of sections manufactured to the dimensional tolerances of
this standard, to be used far the purposes of structural design, are given in Annex B,

Dimensions and sectional properties for a limited range of sizes are givan in Annex C.

Technical delivery conditions are specified in EN 10213-1.

NOTE The designation of the sections’ major axis (yy) and its minor axis (zz) align with tha axis desigration used for
structural design in the structural Eurocades.

2 Mormative references

The fallowing referenced documents are indispensable for the application of this European Standard. For
dated references, only the edition cied applies. For undated references, the latest edition of the referenced
docurnent (including any amendments) applies.

EN 10219-1:2008, Cold formad walded structfural hoffow sections of non-alloy and fine grain steels — Panl 1:
Technical delivery conditions
3 Terms and definitions

Faor the purposes of this European Standard, the terms and definitions given in EN 102153-1:2008 apply.

4 3ymbals

For the purposes of this European Standard, the symbols defined in Table 1 apply.
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Table 1 — Symbols and definitions

Symbol Unit ~ Definition -
4 Lot Cross-sechonal area
4, | mm Superficial araa per metre langth
5 mm Spacified side dimension of a square nollow sectian. Specified dimension of
? the shorter side of a rectangular holiow section
L4 mm __{ length of corner region of a square or rectanguiar hiollow section
& " Tem "1 Torsional modulus constant
D mm Specified outside diametar of a circular noliow section
Doad D | mm “TThe maximum and minimum outside digmeter of a circutar hollow sectian |
| measured In the same plane
g mm Deviation from straightness i
H mm_ Specified dimensicn of the longer side of a rectangular hollow section
7 om’ Second moment of area
1 Tom Toarsional inertia constant (polar moment of inerdia in the case of circular
o hollaw sections oniy}
i L..em Ragius of gyration
L mm Length o
M kkg/m i Mass per unit length
7] I Out-cf-roundness -
R B mm - External corner radius of a square or rectanguiar hollow section
T mm Specified thickness
¥ mm Total measurad twist -
¥ "mm_ ! Twistmeasured at one end of a section B
EA em® Elastic section modulus o
i Wy cm’ Plastic section madulus
X mm Concavity of a side of a squara or rectangular hollow section
xz mn | Convexity of a side of a square or_rectangular hollow section
. — "~ T Axis of cross-section, major axis of a rectangular hollow section |
1 — i Axis of cross-section, minor axis of a rectangular hollow section
Lﬂ ' ___ Angie between adjacent sides of a square or rectangular hollow section.

5 Information to be obtained by the manufacturer

The following mandatory information from this part of EN 10219 shall be abtained by the manufacturer at the
time of enguiry and gnder.

a) The type of length, length range or length (see Table 4).
by The dimensions (see Clause B).

NOTE This information is included in the list of information to pe obtained by the manufacturer contained in
EN 10215-1.

& Tolerances

6.1 Tolerances shall not exceed the values given in Table 2 for shape and mass, Table 3 for external
comer profiles, Table 4 for manufacturer's delivered length and Table § for the height of the internal and
external weld bead of submerged arc welded hollow sectians.

6.2 The internal corners of square and rectangular hollow secticns shall be reunded.

NOTE The internal corner prafile is not specified.
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8.3
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Additional tolerances for out-of-raundness, accidental eccentricity and dimples may be applied to tubes

of diameter = 900 mm and DT 2 50 when they are 1o be used as bearing piles of primary elements in
cambined walls in accordance with ENY 1993-5. In ardar for these addifional tolerances to be applied the

fabrication tolerance guality class, A, B, or G should be agreed. Sce Annex A

Tahle 2 — Tolerances on shape and mass

Characteristic

Circutar hollow sections

Square and rectanguiar haoilow |

sections
Qutside dimensicns (I} B aﬁd}:’}l + 1% with a minimurn of £ 0.6 mm Side length ' Toleranca
and g maximum of £1 0 mm mim
g, 5<100 1% witha
minimum of
0.8 mm
100< H B=200 | £ 0,8 %
H.#> 200 106 %

“Thickness (7

Faor D <4084 mm:
T <3mm4 il %
T> ammz=05mm
For D > 406,44 mm:

+ 10 % with 2 maximum of + 2
mm

Out-of-roundness ()

T=5mm £ 10%

T=8mm+D3mm

2 % for hollow sections having a
diameter to thickness ratia not
exceading 100 ¥

" Concavityicanvexity {x,, xz) B

Max. 0.8 % with 8 minimum of
0.5 mm

Squareness of side (3)

External carner profile (7 (aor X)

go° £ 1°

I"See Tabie 3

Twist (1)

2 mm plus 0.5 mm/m length

Sraighmess o

0,20 % of total length and 3 mm
over any 1 m length

0,16 % of total length and 2 mm
over any 1 m length

Mass per unit length {44

— 8 % on individual delivered lengths

b

2 Whkere the dizmeter Lo tnickne2s ratio exceeds 106 the talerance on out-ci-racndneas shal oe agreed.

The 1olerance aon convesity and concawity 15 independent of the tolerance on outside dimensions
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Table 3 — Tolerances on external corner profiles

Dimensgions in millimetres

Thickness

External corner profile

T O Caor /8

T8 167w 247

B=T<10 207w 3,07
10=T

24T 3,67

a

THa sipes need aot be tangential (o the COMMgr SFCS.

Table 4 — Folerances on manufacturer's delivered length

Dimensions in mllimetres

Type of length #

Ranga of length or length L

Tolerance

Random length

- Approximate length

4 000 < L < 16 300 with a range of
2 000 per order item

=4 000

10 % of sections supplied may he
below the minimum for the ardersd
range but not shorter than 73 % of
the minimum range length

+80

g mm
<6 0Od = mm
Exact length © CENDG< L<19000 —.13 mm

=10 008

", mm +1 mm/m

A Tha manufacturer shall estaolish an the time of anguiny a8nd order tha yps of lengih reguired and the length fange ar langth.

b

Comman lengths availacle are Bm and 12 m.




KOMMNEKCHbIE NMOCTABKW HEPXABEKLEIO METAJINTOMNMPOKATA RUSSTEELS.RU +7 (495) 775-55-22

EN 10219-2:2006 (E) .

Table 5§ — Tolerance on height of internal and axternal weld bead for submerged arc welded hallow

sections
Dimensions in milimetres
1 Thickness, ¥ Maximum weld bead height
14,2 1 3.5
»14 2 | 43
7 Measurement of size and shape .

7.1 General

All externai dimensions, including out-cf-roundness, shall be measured at a distance from the end of the
hollow section of not less than £ for circutar sectiong, 8 for sguare sections of I7 for rectangular sections, with
a minimum of 100 mm.

7.2 Quiside dimensions

Far circular hollow sections the diameter {£) shall be measured rither directly, & g using a calliper gauge. or
by circumference tape at the discretion of the manufactures.

The limiting cross-sectianal positions for measuring 2 and £ for square and rectangutar hollow sections are
shown in Figura 1.

7.3 Thickness
The thickness (7} shall be measured at a position nat less than 27 from the weid.

The limiting cross-sectional positions for measuring the thickness of aguare and rectangular hollow sections .
are shown in Figure 1.

NOTE Thickness is normally measured within a distance of half the outside diameter or half the dimension of the
longer side from the end of the section.
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Dimensions in milimetres

L

Ea

H
-':l-l-
]

L]
-
? This dimension 18 a8 maximum when measuring & or A and a minimum when measuring I

Figure 1 — Limiting cross-sectional positions for measuring the dimensions 8, & and T for square or
rectangular hellow sections

7.4 Qut-of-roundness

The out-of-roundness {0 of a circular hollow section shall be calculated from the foilowing equation, but see
Anpeax A for giling ube.

Do - D

0%} = minl. 5 100

7.5 Concavity and convexity

The concavity {x) or the canvexiy (x-) of he sides of a square or rectangular hollow section shail ‘be
measured as shown in Figure 2.

The peroentage concavity ar convexity shall be calculated as fullows:
2L 100%: 22 0 100% 21 % 100%: 22 1 100%
4 B M H

where & and # are the dimensions of the sides containing the concavity 1, or the convexity ;.
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g M

Nt %
T e
4 B
. X 1
e o .
[ |
i L
\ |
- | .
~ '\ AV
iy Y Y v
L
]
2 %y
g — e EE—
3 B
Figure 2 - Measurement of concavity/convexity of squara or rectanguiar hollow sections .

7.6 Squareness of sides

The deviation from squareness of the sides of a square or rectangular hollow section shall be measured as
the diffarence netween 9Q° and ¢as shown in Figure 3.

A

Figure 3 — Squareness of sides of square or rectangular hollow sections .

10
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7.7 Externai corner profile

774 The external comer profiie of a square or rectangutar hollow section shall be measured according to
7 79 or 7.1.3 at the discretion of the manufacturer.

772 The comer arc shali be measured with a radius gauge.

7.7.3 The distance behween the intersection of the fat side and the cormer amc and the imersection of the
projections of the fat sides to the comer (Cy and (- in Figure 4} shall be measured.

® ? 5
\ Moz A f

Figure 4 — Ouiside corner profile of square or rectangular hollow sactions

7 .B Twist

7.8.4 The twst () in a square or rectanguiar hollow sectian shall be determined in accordance with 7.8.2 or
7.8.3 at the discretion of the manufacturar.

782 The hollow section shall be piaced on a horizontal surface with one side at one end pressed flat
against the surface. At the opposite end of the hollow section the difference in height of the two lower cornears
. fram the horizontal surface (see Figure 5) shall ba determined.

Figure 5 — Twist of square or rectangular hollow sections

783 The twist ghall be measured with a spirit level and micrometer gauge (screw). The reference length of
the spirit level shall be the distance between the intersection of the fiat sides and the corner arcs {seea
Figure 6). The twist + is the difference hatween the values 15 (see Figure 6) measuwred at each end of the

. hollow section.

11
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®

1 Spirit lewvei
2 Hfor rectangular sections, £ for square sections

Figure § — Measurement of twist

7.8 Straightness
The deviation from straightness (e} of the total lenath of a hollow section shall be measured at the point of
maximum departure of the holleay section from a straight line connecting its bwe ends, as shown in Figure 7

where I is the manufacturer's delivered length. The percentage deviation from straightness shall be calcuiated
as follows:

£ 100%
L

In addition the lacal deviation () from straightness of a hollow section, measured at any point along its length
from a straignt iine length £ of 1 m, shall be not more than 3 mm.

r~

Figure 7 -~ NMeasurement of deviation frum straightness
8 Dimensions and sectional properties

The naminal sectional properties of hollow sections within the scope of this par of EM 10219 and
manufactured to the dimensional tolerances of this standard, required for the purposes of structural design,
shall be calculated in accordance with Annex B.

The sectional properties for a limited range of standard sizes of cold formed hollow sections are given in Tahle
G.1 for circular sections, Tabie C.2 for square sections and Table C.3 for rectangular sections. These
sectional proparties ware calculated from the fermuiae given in Annex B.

12
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bles C.1, G.2 and C.3 ars availabie fram all manulaciurers and the

i i 5 snown in Ta .
NOTE Not all sizes and thicknesse e amaard e b svatlable.

Lser is recommendea 10 check availability. Other sizes and thicknesses within the sco

13
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Annex A
(informative)

Additional tolerances for piling tube

A.1 General

This annex contains quidance on additional tolerances that can be applied to tubes when they are to be used

as bearing piles or primary elements in combined walls in accordance with ENY 1893-5. These reguirements

are generally relevant to tubes of diameter 2 900 mm and DT 2 100,

Far verffication of tubular piles subject to shell buckling, ENV 1993-5: Piling refers o ENV 1993-1-5. Shell

buckling is partly governed by geometiical imperfections of the shell due to out-of-roundness, accidental .
eccentricity and dimples. ENV 1983-1-8 specifies fimits for each of these geometrical imperfections, based on

the concept of fabrication quality classes. Details af how to assess out-af-roundness, accidental accentrcity

and dimples, and the recommended maximum permitied values for each fabrication quality class, are given in

A2 A3and A4

NOTE 1  See ENV 1983-1-6 for further details of fabrication tolerance quality classes. their desion implications and for
definitions and use of symbals.

NOTEZ The velues af certain parameters, givert in Tables A1, A2 and A.3 may be subject to change by national
appiication of EMV 19383-1-8. Nationally determined parametars will be given in the relevant Mational Annex of EMW 1983~
16,

A.2 Dut of roundness tolerance

Out-of-roundness of a tubular pile is assessed in terms of the parameter [0 the difference between the
maximum and minimum values of the measured intemal diameter, relative to the nominal inside diameter. see
Figura A.1, given by

Vihere:
dnax IS the maximum measured internal diamster;
—  dmpn I8 the minimum measured internal diameter,
—  drgm 1S the naminal inside diameter (¢ = 00— 2T, see B2}

An appropriate number of digmeters should be measured in order lo idenlify the maximum and minimum
values.

14
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Figura A1 — Assassment of 4, and dy., and relationship to o
. The out-of-rcundness parameter . should satisfy the condition:
Uirs Ur man
where:
L i 15 the maximum permitted value for the out-of-roundness parameter.
Recommended values for each fabrication tolerance quality class are given in Table A1,

Table A.1 — Maximum permitted values for out-of-roundness parameter £, ...,

Qimensians in mm

o "7 Dlameter range
Fabrication
tolerance quzlity Description o = 500 500 < ¢ < 1250 1250 £ 4
class
Value of £/, max "
C ) Cassa | Exatem . ots | ciomopmsinss-a | a7
Class B : High .02 PO.010+0,0133{1.25-4) 0.01
Class C © Normal 0.03  0015+0020(1,25-4) . 0015
L. . o Lo
¥ The values of injs parameter may be subject to change by national apalication of ENW 1993-1-6. 1f in doubr,
| reference shoulg be made 13 the relevant Malional Annes of ENYV 1993-1-8.

A.3 Accidental eccentricity tolerance

Accidental eccentricity, the unintentional eccentricity due to misalignment of the tube walls at horizontal jants,
is assessed n terms of the parameter {, given by:

UP:‘?_H
B
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where:

+7 (495) 775-55-22

— &, is the accidental eccentricity hatween the mid points of the whe walis at the joint, compared to their

rormal thickness;
— 75 the tube wal! thickness.
NOTE For iaints inualving tubes of diffgrent thicknesses, it is recommended to refer to ENY 1993-1-8.

I

Figure A.2 — Measurement of tube wall eccentricity {e.)

The accidental eccentricity ¢, should satisfy the condition:

B £ 85, max
whars:

€5 mas IS the maximum permitted accidental eccentricity.
Recommended values for each fabrication tolerance quality class are given in Table A2.
Tha accidental ecceniricity parameter (/, should satisfy the condition:

L 5 Uy, ian

where!
{/a max '3 the maximum permitted value for the accidental eccentricity paramater.

Recammendead values for each fabrication lolerance quality class are given in Table A2,
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Tabia A2 — Maximum permitted values for accidental eccentricity parameter ', ., and for accidental

Dimensions in mm

Fabrication .
. . . a
tolerance quality Description L, max Ca, max
class
Class A Exceilent 0,14 2
Class B High 0,2 3
Class C Narmail 0,3 4
¥ ~he values of these parametef;.-. fi-i‘a_yr_lﬁ_s: EdeE.'CitCI change by national asplicaticn of ERNY 1883-1-6. 1*in
daunt, reference should be made to the relevant Matonal Anngx of EMY 195318,

A4 Dimple tolerance

The depth of initial dimples in the tube wall v, i measured, in both the meridental and circumferential
directians, using a measurement gauge, see Figure A.J, af length J; where:

a}l meridonally and circumnierentially f; = 4\.’?
b} across welds J, = 25 T but £y = 500 mm

The gauge used for meridontal measurements should be straight but that used for measurements in the
circumferential direction should have a radius of curvature rwhere:

(D--T)
r=—'—
2

NOTE For joints invalving tubes of differant thicknesses, it is recommended ta refer to ENY 1803-1-8,

17
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u

AN

Figure A.3 — Measurement of depth w, of initial dimples

The level of initial dimples in the wall of the tubular pile is assessed in terms of the dimpla tolerance parameter
{75 given by

[}

Ly max 13 the maximum permitted value for the dimple tolerance parameter.

Rerammended values for each fabrication tolerance class ara given in Table A 3.

18
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Tabie A.3 — Maximum permitted values for dimple tolerance parametar Ly, -

Dirmensions in mm

Fabrication N
tolerance Description Ld, mar
guallty class
Class A Excellent 0,006
Class B High C,a1
Class C Narmal 0,018
. I o
" The values of this parameler may e subject ta change by raticnal
applicazar. of ENV 1993-1-46. It ' doubt, refarence shauld be made
' the Maucnal Annmex of EMY 1953-1-6,
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Annex B
{normative)

Formulae for the calculation of sectional properties

B.1 General

Tables ©.1. C.2 and C.3 of this standard give nominal secticnat properties far a limited range of sizes of cold
formed hollow sections. The nominal sectional properties of hoilow sections supplied to the requirements of
ihis standard shall be calculated using the farmulae given beiow.

NOTE The designation of the sactions' major axis {yy) and its minor axis (zz) align with the a¥is designation useq far
siructural design in the structural Eurccedes. This is a change from previous axis designations.

B.2 Circular hollow sections

The sectional properties for circular hollow sections in Table C.1 are calculated using the formulae given
below.

Specified outside diameter {L (rmm)
Specified thickness {n {mmj]
Insida diameter [ =D-271) (mmj)

These pararneters, which characterize the shape of circular hollow sections. may vary within the tolerances
allowed by this standard and the sectional properties still remain valid.

Superficial area per metre length y fird] (m*/m) .
50
Cross-sectional area _-,-r[ e dz} [sz}
‘4 - - >
4x10°
Mass per unit length M=0785x<4 (kg/m)
Second moment of area x(ﬁﬁ _ d‘} (omy
T ogax10t
Radius of gyration (cm)
=t
Y 4
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Elastic section modulus " 25 =10 Cul)
S D
Plastic section modulus D —d* {cm™)
wo-— L
Hoex10’
Torsional inertia constant f =21 (cm®)

(polar moment of nertia)

Tarsional modulua constant O=2F, Lcm3]

B.3 Rectangular, or square, hollow sections

The sectional properties for sguare hotlow sections in Table .2 and far rectangular hollow sections in Table
.3 are calculated using the formulae given belaw.

Specified side dimension of a square hallow section or sharter side of a {£) {rarm}
rectangular hollow section

Specified dimension of the langer side of a rectangular holiow section (H) {mm)

Specified thickness : {n {mm}

External corner radius () for calculation is:

for thicknesses < 6 mm 24T {mm}
for thicknesses > § mm < 10 mm 257 (rmm)
for thicknesses = 10mm 3T {mm}

tnternal corner radius () for calculation is:

for thicknesses < 6 mm 107 {mm)
for thicknesses = & mm and < 10 mm _ 1871 (rmm)
for thicknesses = 10 mm 20T1 {mm}

These parameters, which characterize the geometric shape of rectangular, or square, hollow sections, may
vary within the tolerances allowed by this standard and the sectional properies still remain valid.

Superficial area per metre length . y) {m*fm)

103- (_H “B—4r, +m )
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- . s
Cross-sectional area , sr{g+ H - 2T)- (4~ et - ,i-) {cm’}
T TS
Mass per unit length Af=0.785+4 {kg/m)]
Second moment of area
. . - L, . - ] . ] (l::m"]
Mejor = L BH_ —lB'_ET)(H_ET'J —4{1’ + A R :.]+ 4”“ —AJLE]
jﬂ'_lﬂd\‘ 12 l.?. vk - " P =R |
Mi i v : iy ) . N {cm®
nat axis _ L [ag {H-2MNB=Y S eals e )
"‘_F 17 12 v R Vs 3 i
Radius of gyration
Major axis T";_ {zm)
TN
Minor axis ’] {cm)
"?.z: —_
VA
Elastic section modulus
Major axis 2, {cm®)
By = h; %10
Minor axis 2] {fem™y
.= — 1D
Maatic section modulus
3
Major axis I r RH: (B_2rNH - AT . \ ) “ {cm™)
Wiy = == - }[ — 4[.4shgj+ 4{1-’1‘;.?1_.')_
0°| 4 a )
Minar axis 1 1 gt (H - 2TYB - f__,T‘.}z ( ) .b {cm’
ﬁz,:FL T v — a4k )+ A h ]
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Torsional inertia constant 1 s B - {em®y
."[:——I M=+ 1K4
10 3 o
Torsional moduius constant ! } (em’)
(«'r :1 t '4_.
' T+ K.'IT.AI
Vihere { ato, (mmz}
A, ===
Y
A (mr?)
Ao =[1==1r
)
Maijor axis H O1o-3gs {mm}
= o
> 2 0 12-3x )
(Far minor axis substitute & for £}
Major axis " H--2 S10- 370 (rnmm)
[ = - "
: 2 |-.\ 12-3x J '
{For minar axis substitute & for A.)
1 =z | I (mm®)

n = i
13 16 302-3=),)°

1 ‘.’1 . | v, (mm®")
AR E'ﬂn—mﬂn

BE B~y + (I - T} — 2844 - 7 imm
A =BT (H-D] - K4 (mm}
- 2

PN {mm’}

i
g =T (mm)
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Annex G
(normative)

Sectional properties for a limited range of standard sizes

Table C.1 — Nominal dimensiens and sectional properties of a limited range of circular hallow
sections {see Figure $.1)

[Spec.ined Specified Mass par | Grose- 1 Second Radius of E|zstic Flastic | Tarzional | Torsional Super- I" Nominal
" cutsida thickness unit sechonal -~ moment gyratian aaction sgallan | inertia medulus | fckd area length
di ameardar angth area i afaraa modulus | modulus | constamt | censtant | pef metre | per tonng
; , length
o T M 4 I ' ¥, W, i i A .
. mm mn kgir ot e o e em' | em e’ mm m -
5 20 085 IR OEAE . 0,506 0,748 114 | 107 C.067 D50 _
213 25 T8 1,48 {0854 | CE? D823 nBad [ 1,33 1,25 0057 | 883
| 21,3 30 1,35 172 0741 | 0464 0696 1,04 1,48 1,39 2,357 Tag
=X 20 1,23 1,56 1,22 0,883 6,207 1,24 2,44 F it 0,065 814
EX) 25 1,50 192 1,44 0,867 1,07 149 2 86 z,14 0,085 865 ]
26,5 30 177 2.25 " 183 D852 1.21 172 |3z 243 085 | %86
a7 __ |20 156 188 751 1,12 148 200 5,04 258 0.108 640
33,7 125 1,32 245 2,0C K 178 “244 180D 350 1106 D
337 |30 Za7 Z.88 344 [ 109 2,04 2,54 _B.38 4,46 0.105 440
(42 4 20 1,88 254 5,18 143 2,45 3,27 104 4,50 0,433 502
42,4 25 246 313 7.08 1,41 2,86 3,09 135 |59 AR
424 319 2ot [am 723 1,40 T 342 4 67 [ 14,5 [T 0133 343
424 40 3a 153 8,35 1,35 424 592 18,0 848 0133 784
48,3 20 - 2,38 2,87 7 A = 323 4,29 165 B,47 9,152 438
48 3 24 282 3G 545 f182 382 5,25 18,9 7E D152 354
433 Y 3,35 427 RN 361 4,55 B 17 TN 311 | 0152 294
Tad3 4.0 437 557 136 _ 1,57 570 787 75 114 0052 | 229
483 5.0 6.34 6,80 16.2 1,54 6 63 942 23 13,4 0,152 167
e 2.4 2.88 156 156 206 517 £ 80 312 ic.3 0,18a 343
63 [ 25 - 2.5 4,54 18,0 | 2.085 8,30 3,36 340 12.5 L. 189 281
EED 424 5,40 2.2 2,03 737 9,85 414 147 [ 0aa8 236
803 4,0 | 555 7.07 232 Z.a0 B34 12.7 56,3 187 0169 180
IEE 50 BE2 869 33,5 198 71,1 153 T 874 222 L 6,189 147 |
78,1 2C 3,65 468 20 2 52 40 |10 640 16.8 07239 ;774 | .
81 25 4,54 a.7a M2 280 103 "Tas [ 784 208 0,239 220
| 7B.1 30 5,41 A BS 44, 1 2,58 12,1 160 92 7 242 0233 135
| 6.1 40 711 a8 E21 255 155 208 _ 118 31.0_ 0.23% 141
7.1 £ 0 877 11,2 F70.8 2.52 85 253 i 142 34,3 3,238 11z
76, | ] 104 32 |8k 349 2145 28,8 [ 164 43,0 0,238 ;964
751 63 108 138 84,5 248 223 HERK P70 446 0,239 92,2
235 20 4,29 5 48 515 307 118 151 1038 232 IFECE =
] 2,5 533 B.79 6.4 3.08 142 187} 127 .5 0278 188
I 3,0 B,36 §,1C 748 3,04 168 22,1 150 135 0,279 57
6.9 4.0 838 157 6.3 it 17~ | =88 193 433 0,279 e
K] 5.0 103 13.2 118 247 6.2 35,2 233 [ 524 0278 85,7
28,9 8. 123 158 138 35% 304 a3 270 667  02/9 1815 |
£8,8 5.3 12,8 16.3 | 140 25 31.5 431 2a0 3" 0279 TE
LET 23 _Tagl fi 26 k! 3,32 15,3 9.8 | 154 0,8 [RRE] 04 ]
11 6 ag 611 7.8 5.6 .90 18.8 248 | 1w KRS 2318 184 |
Y 758 5.28 113 349 22.3 262 226 el EEE 137
101,8 1.4 382 iz,3 Vrag [ 348 - 28,5 381 2a3 | 578 01g_ 104
101.8 50 11.9 15,2 177 342 34,9 457 A5S i 039 G54 1
B BO ] 41 18,0 207 | 328 40,7 548 413 81,4 [ 0318 707
1018 53 45 g 188 218 338 [ 423 &73 430 BA.7 3319 Bis
[ 1143 25 6,55 .78 137 1485 240 313 | z27s 48 0 DER 145
43 3.0 3,23 10,5 163 354 28,4 372 325 669 0,358 121
[ 1123 4.0 _ics 138 211 300 jeg |47 . 422 735 a3k 919
1123 |50 135 172 [ 257 357 450 508 | 514 8e8 | 0359 | ieZ .
1143 O [ 1806 | 204 | 200 363 525 o4 80 [ 108 C350 [ B2 ]
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!_Sp-eciﬁe-d Specified Mass per Crogs- Becond Radiug of Eiastle | Flastic Tarsional | Torsianal Super- Nominat
oulzide thickness 5 unit sectimal marmeant gyraticn secton . sEcton inertia rnodulua | ficial area lengih
diarnater lengti arma of araa madulus o ulus constant | conskant | per metrs | per lonne

| length

& ) M A i AT Fy A L

[ am L mm kg 1 em® T em’ om .o o o e’ M n
14,3 6.3 1163 T 214 313 152 4.7 738 525 109 0,358 555
14,2 X W 26,7 irg 37 e 905 755 135 7,359 477
138,7 0 1. 12,9 301 453 431 | 56,1 | BOZ 85.2 2439 ' 9839
39,7 44 13,4 7 383 4.50 56 2 737 7BE . 112 D439 7d.7
35,7 54 164 1.2 481 1,77 28 _ | &3 961 138 0.439 ED.2

RER €0 138 | 252 564 473 “&08 | 107 129 52 ].0439 305

15387 63 (207 | %4 588 Tave E4.3 112 [mwr 165 0,433 4582

[138,7~ . &n |0 [ 332 720 486 133 1738 [ 1941 205 | p#33 RS
139.7 10.0 2.0 T407 | 862 %80 123 E] T 347 0,435 313
1623 oy 2.2 15,5 532 5.85 53.3 E2D _ 10ES 127 ‘L5 | 81§

188 3 4.0 182 i z0& 887 Sg1 | 228 108 1335 | 168 0 525 57
. 1683 50 A BES 578 1o2 133 1712 205 G529 457
1883 | 60 "2a0 ~ T308 - A 120 | 138 2017 2af 0 529 416

168.3 5.3 252 | 321 I0E3 573 125 185 2177 ___j 250 05249 8.7

1658, 3 3 318 403 127 567 | 194 208 2595 £ 0,528 315

158,3 100 8.0 487 7 ' 1584 5,61 I 188 251 2128 | 372 1,528 256

177 8 40 |47 218 g45 [ B15 5724 127 1650 1B6 _ .559 583 -

1773 50 23 ]2 1014 & 11 114 Ty 2028 228 0,559 45,0

1778 B0 25.4 32 4 1198 &,08 138 | 2392 353 B,55% 353
1I7A_ 'B3 26,6 339 1250 | 607 41 182 | zawe - @en 0,559 37 5

77,8 2.0 |5 420 Bl [ 5o 173 231 7083 347 1559 Z9 8

1778 100 414 |87 wez_ [ 504 208 | 282 3734 418 D563 [ 242
REE 120 45 1 62,5 3359 5,38 243 [0 4318 226 0538 | 204

1776 | 25 513 54 b 2230 888 261 342 R T 559 198

1537 40 18,7 28 1673 .7 111 144 2148 222 509 £3.4

1937 £ 233 296 | 1320 667 196 173 2640 27 D303 43,0

1937 Eo 1278 1354 1560 6.54 187 211 3119 322 0,609 36,0

1937 ! 25,4 - 37 B30 ' 663 168 221 3760 337 c 0506 | 343

1837 B0 3BE | 48T - 2016 g 57 208 27E 403l | 418 0,808 273

1937 10 257 ik P 2442 @ &0 252 338 4883 304 0.609 221

1937 12.0 538 B8 .5 2836 (&4 293 397 S673 588 qEOE 18E

19,7 123 558 | 712 2934 842 a3 _ 411 - 5889 E0E | 0608 173

Z18 1 410 21,2 |70 [ 1564 761 143 185 1128 286 528 a7 1
HEEE 5.1 26 4 I[WE | 1928 757 176 729 W 352 | ofeE 7o
| 218.1 6.5 31.5 402 2382 754 208 273 4364 417 0888 37T
2181 53 331|427 2186 753 | 2wE 1285 | 4772 436 0,688 302

281 [Yd 418 53.1 2550 747 PR 357 5519 545 2,688 24,0
20,1 100 514 B5.7 358 7.0 378 4 Fiar | B57 0683 194

2181 [ 20 [A&13 79.1 4208 7.33 383 __ [ 515 g400 [ 767 D.BEE K]
216 125 837 | &1 4345 7.52 337 534 gega | 7oa - 0688 15 7
2445 5.0 293 375 2885 947 7Y 287 5347 447 kTR EEE

244.5 B0 33 | 250 3199 Ba3 _ | 782 - 341 " 6387 523 0,786 283

2425 63 370 AT 1 3348 8.42 274 _ 358 6GE2 547 0 76B 70

744.5 K0 67 50,4 4160 Aa7 340 248 " T Az 881 o768 214
244 & 109 £78 737 5373 B30 415 [ FIET a3n =768 TiT3
2a45 " [qz20 [543 BT.7 SE3E £8.23 13E BA9 | 11880 572 088 | ids |
2445 125 71,5 P17 | G147 821 502 | E73 1aaoc | 1008 D783 140

273.0 5.0 30 421 | 3ral 9.48 L aYT 356 vea2 | 554  QE5R an3
(2730 T BO 305 50.3 CABT Q48 329 428 BE74 E57 0858 [ 263

FERD T 414 528 4698 343 M4 443 9392 | 488 0,358 24
[ 2730 80 523 . 66,6 5852 5,37 429 _5a2 i 11760 857 | 438 18,7

2030 10 B49 BZ.6 7154, §.31 534 882 14310 D48 | cA3B 1S

PR 120 T72 56,4 3398 524 | &l&_ _ | 81B | 16780 1230 e 124
Z73.0 125 803t 102 BEG7 |9 B37 |88 "] i7aco 1274 D.B5E I
| 3235 50 . 33,3 =01 8269 1.3 393 5pg 52740 ¥a7 102 254
i 5235 80 i 4T0 5.9 7572 12 468 B0 15150 335 *.02 213

3238 FIRECE 52.5 7028 112 450 536 15850 are | 102 20.3

3239 ac_ gz3 [ 79. 9310 11.2 g1z __ ] 799 19420 I B 16,0
323.9 L0 77,4 08B 12160 11,1 F¥51 | 968 3430 1501 1.02 12,5
323.9 120 92,3 118 14320 11,0 : 84 1188 Z8EaD 1768 G 10,8 _
3239 125 96,0 122 [ 14850 1,0 oi7 1212 2900 1833 1,52 0.4 ;
3558 50 43.2 | 58,1 5454 12,4 476 | e15 T 15@30 952 Tz 23,1 !
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[ spacifed | Speciflac | Wase par  Cross- | Second | Radiusaf  Elastc [ piaatic | Terskaral | Torslonal | suger- | Momins!
gutyide . thickness unit sectionsl momant | Beratlon section =actian irartia moduius | flcial area length
. dipmatar i length arew of area modulus. | modulus  constant | constant | per metre © per tonne
length
I T W 4 T Wy i L s 1,
[ mm mm Kgem om cn | em amn o’ G om’ i m |
3556 ED 547 555 10070 124 EB& 733 70340 1133 1.2 EE
T3555 B3 54,3 551 10ES0 124 553 768 21020 1156 1,12 18,4
1558 a0 888 374 13200 123 TAZ a7 8400 1485 112 48
3|58 1 100 a5.2 03 16220 1Z,2 12 1195 32450 1825 112 107
3588 ;1280 t2 130 12140 12.2 1078 1417 36280 7153 142 oA |
G556 125 106 135 198350 12,1 RN 1472 39700 7213 112 945
(3866 [ 16.0 D I [24e80_ | 122 T 1847 [ 49330 | 2774 1,12 748
(3558 20,0 165 21 74800 | 1.8 1816 2235 58580 33 [ 112 | €04
d0e 4 B0 502 75.5 15130 ' 142 745 952 0260 488 1.28 16.5
4054 52 522 792 15852 14,1 TED 1003 31700 1580 1,28 Bl |
B4 [ 8D 784 L0 19870 [ 1a.d 978 | 1270 38750 1956 .28 PR
2084 100 TE 125 24440 14.0 T AEng 1572 ARBSH | 2408 1.28 102
4064 12,0 v 148 zag4l | id.D 1az4 1867 SFBI0 2848 128 RE7
106, 12.5 121 158 30030 15.9 1478 1940 50060 08 [128 Bz
Ta0B4 | ‘B0 154 186 37450 134 1643 2440 74000 - 3685 128 648
4064 | 200 [ 191 743 45430 | 137 J236 2584 COEBD 4472 1,28 525
A6 4 25.0 235 300 54700 35 2602 | 3ga2 109400 | 53B4 125 475
[as7.¢ £0 |88.7 5,0 21520 16.8 G 1220 43240 EER 1,44 150 |
4570 ' B3 72.0 29,2 J2FG0 159 Sar 1280 45313 1333 T 43 |
a5 D 50 BE.E 113 23450 | 19.9 1245 1613 56500 24800 144 i
_ 457.0 10.0 I 140 35080 15§ 1535 1598 70180 a7 1.44 9,07
[ 4570 12,0 132 188 41560 157 1310 2377 3110 3ga7 | 144 759
457 g 12,5 137 _ 175 43150 5.7 1888 | 2479 38200 ITTE ¢ 1,44 7.0
2570 15,0 174 2z 53080 155 2881 5143 10760C | 4723 144 575
[ 457.0 0.z 8 275 SoeR0 | 155 2B74__ | 3822 | 131400 574 .44 454
| 457.0 250 266 38 BN 15.3 3475 | 4671 158300 | 6351 1,44 3.7
457.0 300 3186 462 82177 15 1 4034 Ed7E 15440 | a8 44 317
508.0 B0 74,3 045 78810 77T 1174 1512 53620 3347 180 | 35
080 B3 T7.B 98,3 31250 17,7 i 123 1586 £2450 2460 160 17.8
508 0 B EB,B 126 39280 17.7 1548 2000 78880 | 3043 1,68 h.
60B,0 10.0 123° [ 1% 48520 ' 178 1910 2480 are40 igag [ 16D E14
E0B0 - 120 147 187 57540 17.5 2265 2052 115100 | 4530 | 140 BE1 ]
—508,0 12,5 153 195 . 5B7ED 175 | 2353 307D 119500 4708 _ 180 B.55
| 58,0 15.0 154 247 74810 7.4 2548 3874 1AgECO | Sag98 [ 180 5,15
506 .0 20,0 241 307 31430 173 3500 : 4788 18200G | 799 | 160 213
s0&ac | 250 298 T 1 atieed | 17.1 4367 5837 Z21&00 | aT34 180 238
50B.D o0 | 394 431 129200 | 169 5086 BEEA 268300 " 10170 60 2.83
8100 5,0 89,4 A 51520 24 1702 318G . 1p3se0 ;3405 ¢ 192 11,2 -
510,0 6.3 T34 113 54440 213 1785 2296 108900 | 357 182 a7
5100 BO 118 551 &B550 213 24 2390 137100 | 4495 .82 p42
500 _ | 190 145 153 BAESD 212 2787 3600 180700 | 5584 182 B.78
510.0 12,0 177 225 i0e00 - 21,1 3305 ag82 o700 | @81 | 142 85 |
[ B10.0 2.5 154 235 104600 [ 21,1 3438 44563 208000 ' EBED 1852 543
5100 1875 f 234 258 139800 | 214 FER Eaa7 263800 | asd! 1,02 4,27
gic.o 20.0 ;291 31 TEI500_ [ 20§ 5295 B965 323000 10590 1.52 3,44
6100 750 | 381 453 ToRA00 ' o07 | 84568 | 8551 303800 | 12910 1,92 277
6100 - 40,0 429 547 ZioeqD_ | 20,5 | 7857 ' DiOD [ 487000 15110 192 233
711,0 6.0 104 133 BZSTL 249 2323 2082 165100 | 4645 223 8,58
711,0 6.3 109 139 BBEGT 24 8 2438 | 3128 173200 | 4871 223 8.13
7118 8.0 138 177 TppEDg 249 | 36T 3954 218300 [ 6141 ~ 233 721 |
C7iC 16,0 73 220 135300 _| 248 3806 4514 270600 | 7812 233 578
7150 12,0 207 264 G100 | 24.7 4528 . LBE4 423000 | 3057 2.23 4,83
7.0 12,5 218 374 TEisa0 ' 247 4707 ] 334700 | 9415 273 4,54
Fi0 160 | 274 ] 2110CQ | 248 5836 | 7730 4z210g " 11870 223 3.65
TR0 jeed 341 [ A3« 5wc | 244 7288 o552 518700 | 14550 223 38
LD 250 423 538 317400 | 243 EDO7 (] BI4700 | TBEC 223 2.3
711.0 30,0 | G4 B4z arze0d | 241 10430 | 13320 T45600 | 21000 223 ~, 98
7620 140 112 143 101800 | 267 2672 2475 DO3ED 6343 2,33 3,94
7620 63 117, 150 T0EE0C | 267 | 2803 3553 213600 | 5605 2,385 8.52
T2l 3.2 a8 E 134700 | 27 _ 535 4548 PER400 | 7O | 2.38 g 72
7520 10.0 185 236 1g70cd | 255 4334 . GBED s34100 | 8768 239 535
B2 120 222 [ 283 1GEO0D - 255 R 367700 | 10440 2,39 EN .
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I_Speciﬂad SpeciHed Mass per Cross- Sgeand Radius of Elastic Pasric Torsional | Torslonal | Super- Hominat
' osutside | thickness unit saectional mamenit gyration section Seclion Inertia modidus | ficial area lemgth
diameter |argth ares af area rnadulus maodulus carstant constant j per metre | P tonne
iength
_— ] -— JE—
L T_!"'_ - [ o il ] W Wa_ | A " T
mm mm Kgim cm cm? cm o em’ e cm” i m
762 o 25 237 | 284 eTO0 26,35 5426 723 417500 | 1osco T 239 4,33
. TE2.0 13,4 204 375 251000 | 56 4 BB 006 522000 147Ca 219 340
762,0 20.0 #6 355 3106 | 262 B427 11000 542200 16860 236|273
762.0 250 151 " 579 39350 | 261 WC327 12580 786800 | 20650 1,35 223 |
820 30,0 542 [N  4Bze00 | 238 12148 15080 Ge5700 | 24301 | 2.39 135 .
| 8130 50 159 202 163800 | 2.5 4Ty 5184 337850 | 8064 2,53 5.30
813.0 100 T 196 252 200400 | 234 5003 Bd4h 4c6700 | 001l 2,53 505
a413,0 F 302 242200 | 283 IR T 484500 | 14930 255 4,22
813,80 12,5 247 4 251800 | 283 g106 | Bo"t BOATOC_ | 12400 2.58 405 |
A0 8.0 34 | A0 318200 28.2 7829 0770 B35400 ! 15660 256 318
313 1 202 am 458 392000 284 95441 12300 FBIEO0 19280 245 2,38
B13 0 25.0 486 B19 4308CC | 979 71626 | 35530 967700 | 23680 255 2.06
"B130 300 579 738 SGEaCO | 27,7 13633 | 18200 1133002 | 27570 3 E5 173
g1d.2 8.0 ' 179 - 22§ 123700 [ 320 5113 8567 457300 | 10230 247 F 58
9140 19,0 223 284 200200 | 320 5349 8172 530200 | 14700 287 448
. 914D 20 257 340 ‘345890 | 31.9 7560 764 531600 | -5140 287 175
3140 135 278 352 R ] T B 13380 719400 | 15740 2.87 120
940 164 354 451 455700 31.& 354 12800 20303 | 19920 257 2,82
3140 20,0 441 582 SE1E0C__ 340 13268 | 15890 1123006_| 24577 257 27
5148 250 548 638 B003C0 | 314 15105 “§7EL 1381990 ! 33213 287 142
TN ) 254 £33 BiJBCO | 31,3 | 1762 232EC 16IC0E0  35AE0 387 1,483
_1o162 [ 8.0 158 353 33:800 [ 356 £334 B126 B436000_] 1257 319 503
10160 | 120 243 316 398900 | 35E 78T 13120 vooTo0 [ fevan _ [ 3@ 403
&0 120 | 2EF 75 47200 355 g384 12:09 254000 G37ED 3*g |33
MED 12.5 309 34 _4%10C 1355 Grea | 12580 pEe300 | 19530 5.9 lazs
10150 16,2 395 503  B2Esn0 | 354 12372 16COT | 1297000 | 24740 5,18 753
10158,0 200G -4_91 528 77H300 332 15282 15440 1553000 JCEED 3,15 2
10160 250 L 558000 | 550 18821 24560 1912000 37640 518 1,54
10160 | 300 723 9zs | 113000C | 349 22251 26180 | 2251000 | 44500 3.8 137
i 1067.0 190 251 332 463000 | 37,4 3693 11170 427600 | 17390 3,35 384
| “og7.c. | 128 [ 312 198 ss3a20 1373 10373 13360 1107060 _| 20750 33 |3z
1087 13 5 128 414 67570 373 10790 13904 1151060 | 21580 375 T30
(10570 _ [ 160 415 528 729600 ___ 37, 13576 17Ead 145900C | 27380 135 28l !
D670 | 200 516 A58 dingoe | 37.0 16303, 21830 1904000 | 33814 335 194
10870 | 250 B4z B18 1111000 [ 36 9 20831 27150 | 7223000 | 4166C 3 3g 1568 |
10670 30.0 TE7 977 1315000 | 367 24546 32270 | 2B30000 | 46290 | 335 30
1168,2 0.0 26 | a4 £00800 [ 400 | w0443 13410 1220000 | 20890 3567 3.50
11880 | 120 342 43, TE600 | 40.8 12467 15040 1455000 | 24830 3 A7 -
1166.0 125 AEE 454 757400 | 40,0 12368 16680 | 1515000 | 25840 357 281
| 11680 184 455 573 gaOEco_ 40,7 15452 21240 {oa300d | 32000 0 ) 36T 3,20
11660 | 200 565 TE T13E000 40,6 i 20263 36360 . 2377000 | 40710 EH 175
11650 252 TS H9E AETOC0 | 404 25115 TIGTC . 2933000 | 50230 367 1.42
12190 I 208 a0 RE4O00 | 427 11387 14520 1388000 22770 3.83 r 335
. 1219:';1_,, i20 67 455 BZB?DQ 42.7 171587 17480 1557000 27 TS0 383 280
12350 125 | 372 474 BEZD | 427 14148 13200 1724000 | PR2E0 183 25
I 16.0 475 503 1004007 | 435 1795] TAZE0 Z1EBBCOR | 35800 183 21
12180 ' 200 551 ¥53 1354000 | 42.4 22217 1 28760 | 270400 | 44440 1,83 189 !
2180 250 | 735 938 ETZ000 | 42,2 27430 135530 | 3a4emo0 | 54860 [3En |13
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Figure ©.1 — Circular hollow section
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Table C.2 — Nominal dimensions and sectional properties of a imited rang# of square hallow sections

Specified | Specifiad Mags par Crass- Secand Radius of - Elastic Ptastic Tersianal | Torsional Supsr- ' Kamiaal
side thichnese unit sectional | mament gyration section apgtion Inertla modulus | ficial area i=ngth
dimensl- length area of area modius modulus gormtant | conatant | per metra | pertonne

on lanegth
a7 M 4 i ; I W, A o A,
mm mm kgm | cm e —or | _&om e '’ o i ™
20 20 |95 (134 0Bs2 0.720 0,652 0,877 1.2* 7,06 00731 | 952
35 20 1,348 1,74 1,45 0924 1,18 1.47 2353 120 00831 | 733
_as 2.5 1,64 25 1,68 0.599 1,35 1,77 247 207 00914 | E1D
. 25 3d 1,89 241 (184 0.874 1,47 1.91 333 2,27 4,087y 529
i 2z 1,66 214 272 E 1,51 231 4 B 278 3113 586
R 5 2,03 258 36 _ [ .10 210 =& EA40 3.20 FXEN 452
30 10 2.6 301 350 108 234 _ 296 515 358 11 423
40 2.0 231 284 B g4 1,54 347 413 113 523 RRER 434
40 25 283 3,89 822 1,51 Ek 457 135 B21_ 1 Di51_ 35m
40 3,0 338 42" 932 | 14D 456 572 15,8 ToT 0780 303
£ AQ 4,0 420 535 .1 1,44 5.5¢ o 194 548 0,145 238
0 2,0 2,93 3,74 14,1 1,95 566 5.08 228 | BSl | 0.193 341
&0 25 350 4,59 163 182 6,78 8,07 7.5 0.2 o181 [ ame_
5] 30 4,25 5.4 18.5 1,80 TS 3,38 32,1 118 —0.150 238
Ed 40 £,48 65,85 227 185 L] 117 404 14 4 O186 [ 183 |
50 5.4 65 [&3% 270 = B0 08 X 27,5 ER t,i83 54
50 20 3,68 i 54 25,1 2 35 N EE I Y 135 0251 281
50 25 |43 5.5 303 2.3 10,1 Ha' Tz 157 D237 228
60 [ a0 T [E4e 6.5 351 .3 i1,7 14.0 57.1 177 | 0230 193
£0 40 871 555 426 2.7 14,5 17 & 728 22,0 0,226 148
B0 5 8,13 104 50,5 2. | 1838 20,3 568,49 256 7223 123
B0 5.0 9.45 12,05 el | 218 18,7 257 .4 286 a8 | 1e_
‘B0 £.3 355 1232 522|211 15,1 T34 100 28,5 2313 i0g
it 75 517 555 40 4 2,74 141 165 7ES 1212 2,271 153
7 HF%] EAED 7.8 7.5 3,71 164 134 82 4 247 " Tozm R
70 4.4 757 19t [ 7R 267 CE 243 E] K D.38§ 126
70 50 5,70 2.4 846 ! 762 242 785 142 *.7 0,263 03
70 T 6,1 13 14,4 0532 257 27,2 33,4 163 41.4 13,2549 88.3
70 6.3 1.5 14,7 o3 8 253 2.3 338 168 43 1 0253 BET
BO 30 707 a.01 1873 ]312 220 258 140 330 2312 131
BG 4.0 822 1.7 111 a0 27.8 331 183 _ [ 41.8 0,308 168
- 50 1.3 14,4 131 304 22,8 e lder 94993 88,7
8z [&0___ [13.z2 16,8 143 258 373 458 257 5B 8 0.299 757
80 51 13,5 17,2 s |2 371 451 261 67,8 Q293 740
&0 a0 6,4 203 164 7 84 42.1 £3.9 367 * 66,5 g8 [811 |
a0 i0 801 02 127 3,53 28.3 33,0 201 42,5 238D 125 .
an 43 68 13,3 162 3,28 i 364 426 261 54,2 0345 854 !
a0 53 128 184 195 3,43 42,9 51.4 316 24,7 0,343 779
| 90 5,0 151 19,2 220 4,39 49.C 59,5 368 742 0,338 65,2
el (‘B3 55 18.7 21 3.35 43,1 533 382 762 D003 £48
50 B0 i85 240 255 _ 3.5 56,6 7.3 4585 25.5 0,326 £3.0
100 3,0 508 114 7T 3.94 354 | 412 FE] 51.2 0383 . 112
100 ab T T 1 14.8 228 KR L] 45,3 533 382 BA{ (0.386 g5z
100 50 4.4 184 __ | 271 3.3 542 545 44 57 0,383 £0.4
150 6.2 17,0 24,5 L 375 B3 75,1 514 841 4375 =
100 5.3 17.5 2.2 34 176 622 TEd 538 7.0 4373 57,2
oD 54 31,4 372 3545 3687 732 31,1 | G435 114 .65 ABA
Tion 1100 256 125 A1t 155 822 105 780 130 g357 3,1
00 1210 283 381 408 3.3 51.5 110 754 136 G338 | 353
100 [125 " ] 291 37,40 410 3,33 &2,1 11i 804 137 033 | 544
120 agd 0 13,8 212 4,78 52,1 20,2 488 75,2 047 52.3 '
120 1.4 T4z 181 407 4,71 67.0 783 | 837 ‘01 __ | 04BB 70.2
120 50 175 23,4 [ 483 4,55 805 | 834 77 |1z 0,453 57.40
(13d s $ 207 654 c62 451 93,7 112 313 14 1 0,458 . 482
120 EJ 214 27.3 £72 4,58 85,3 12 955 146 D455 437
120 80 264 | 335 677 449 115 126 | 1184 175 0,446 ara
12C FAnE 31,8 406 __TFF 438 129 R N - D437 414
125 170 3E5___ 457 B4 | 4,20 134174 1518 219 0418 [ 279
30 I 1Z5 368 47,0 | B17 | 4.17 138 178 1551 223 DAE | 270
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KOMMNEKCHbIE NMOCTABKW HEPXABEKLEIO METAJINTOMNMPOKATA RUSSTEELS.RU +7 (495) 775-55-22

EN 10249-2:2006 (E} .
Specified | Specrisd | Mass par | Cross- Second Radius of Elastic T Plastic ! Targianai , Torsicnal Supsr- Hominal
side thickness unit cectional | moment | gyraton saction | sgection | inerta moduus | ficial area | length
¢ dirmensi- lmngth arca | of area modulus | modulus | constant | constant | per metre | per tonne
o larvth
i -Li’ T M A s ' ) ., | Wy . iy : i 4,
mim mm kg/m om” em” . om cm’ . om’ e gm” | mim m
140 4.0 16.3 213 652 552 3.1 108 1G22 140 0.546 897
140 50 20,7 264 791 5,48 113 1a2 1258 170 0543 44,3
140 8,0 245 312 a20 5,43 13 1585 1479 198 0.539 q0.2
140 [ 25.4 T T 5.3 134 " 180 1550 205 0533 9.4
140 8.c 314 40.0 1427 5.3 151 194 1901 748 2,526 318
140 Q.0 38.1 SE5 1312 | 520 1a7 230 2274 | w81  _ DSI7 8
["1ag T2a | 434 55.3 1368 5,03 200 253 2367 322 0,488 231
Y 12.5 ~ 42,5 570 1425 s00 [ oo0d 259 2634 523 Toa% . 223
130 a0 [ 180 2.3 808 863 | 108 125 1265 152 0,586 55,5
i 150 a0 72 26,4 B2 5,30 137 153 1854 197 0583 | <43
T80 ar 26.4 BE 1148 584 153 180 1833 2% | 047 T
150 5.5 T a 348 1174 580 8B 186 1927 235 | cars 384
150 80 B35 432 1412 g7 188 376 2364 | 239 0,566 28,5 .
150 130 413 | 526 1653 5,61 220 285 1 3as3m 341 0557 243 |
[ Ea 124 47,1 go1 | 1780 | 344 37 768 3231 , 380 D538 13
153 175 | 487 620 817 541 242 S 3321 3BT D.5% ] 205
150 16,0 5.7 74,8 oo [ 518 7Bk ) 3630 44D 0518 17.0
160 40 18.3 24,8 ETH .34 123 143 1541 185 0,525 519
160 50 238 304 1802 5,28 150 175 1556 228 0,623 20
160 50 28,3 [ 38.0 1406 525 176 2 2238 264 | Q819 35,4
1680 ] 283 374 1442 621 B0 213 2343 275 | DE3 341
180) &L 365 454 1741 5,12 2B 1 250 ZB57 334 | 0508 274 |
180 10,0 444 56,4 2048 8,02 " 31 3490 398 . 0,537 725
i 180 12.0 50,9 B4.5 72724 588 27 2ab 3997 A33 0578 19,3
180 iR 5 526 &7.0 2275 - 583 . 284 356 4114 455 G576 19D
160 160 B3.7 512 F545 560 318 413 4799 520 0.558 157
150 43 1R N 1432 7,15 15& 182 [ 2210 237 2,706 455 |
180 5.0 Zr0 344 1737 711 5 |22 724 2E0 [N A7
180 BL 321 403 2037 7,05 726 261 | 3222 340 0,654 31,2
180 6,3 . 33,3 424 2005 705 233 273 " azma 354 0,653 30.0
180 B0 415 528 2546 € 54 253 3% 4189 438 | 0B88 241
160 10.9 50,7 g8 e 6.84 235 ACe 5074 515 | QE7T 137
- 180 124 535 745 3322 f,68 360 454 Z365 | 5a4 0658 ;17,1
130 12,5 B0.E 7.0 {3406 5,65 7R | 467 B0E] 800 0856 165
50 6.5 738 5a,0 agar7 .43 432 | =s0 7478 [ 528 D.835 "3
200 4.0 243 ] 1863 797 197 T EeS 3045 205 n7aE | 412
00 5.0 3a,1 384 2210 783 Taa FEE] 3763 382 078 83.2
=00 |60 35,8 455 | 26833 788 283 330 4455 426 0,775 27 9 .
200 - B3 72 474 2522 P 7.85 292 4] 4BBZ 444 1773 | 266
200 8.4 46,5 53,2 3565 778 | asv 421 5815 5 6,786 | 213
200 10,0 BTG FE 4251 785 425 508 T072 551 0.757 78|
200 2.0 54.0 8.1 . 4720 750 473 575 8230 . 743 1 0738 152
200 128 E &7, AR5 7,47 486 504 8502 7BS 0.736 145
200 16.0 836 107 5625 726 562 708 13210 o071 0.7 18 118
230 En 332 424 3232 8,74 764 340 5008 442 0,562 30,1
| 220 B0 398 504 3813 aTC 347 402 5975 521 0,559 25.4
I E] 41.2 525 | 34l BEE |38 417 6277 | 543 . 0,833 243
220 g0 £15 BS54 4E7 858 438 516 7818 (665 [oBag | 194
370 Y] £3.2 | 80,6 5762 _ | 847 526 525 _ 8333 D4 0837 158
220 1120 735 §3.7 TG4BT 532 590 71z | 11180 822 | 08713 L
220 =25 75,2 570 5674 B0 g7 I 735 11538 991 0818 i34
220 180 939 120 7211 | 808 T 13870 1173 0.ro8 107 |
2EC 50 ~35.0 48,4 4405 287 304 442 7443 577 [ag8s 263 |
250 6.0 35 578 5672 FE- 454 E24 B343 GBI | G.ays 2
280 52 47, g0.0 5873 o fig 470 S44 g2en T D975 212
[ 250 BO 55,1 753 7229 980 578 | B8 11500 a7a 0,085 16,3
[ 250 o0 | ier a2 6 GES 8,70 Y _aZz T 14200 1062___ | 0,657 13,8
350 12.0 3d,E 108 | o855 BEs . 789 > ga4 16680 1226 0,938 11.8
250 T 125 BEC %3 10160 9.52 213 575 17280 1366 0.936 11.4
250 16,0 109 138 12050 9,52 54 1180 21150 1520 REIE 518
260 [ 17,1 HERE! BALE 105 _| 493 550 _ BEIT 739 1,02 21,2
260 £3 431 62,5 fR25 103 510 51 10480 772 107 204 .



KOMMNEKCHbIE NMOCTABKW HEPXABEKLEIO METAJINTOMNMPOKATA RUSSTEELS.RU +7 (495) 775-55-22

EN 10219-2:2006 (E)

.rSpeclﬂed Bpecified Maas per Cross- ! Second Radiuz af Elastic Plastic Tarsional | Tarsiknal Sugar- Nominal |
slde '_ thichness unit zectional moment ' gyraion sEction aaatlon inertia modulus flelal area langth
dimansi- length area SF area modulus modylus constamt gonsant per medre  ped tanne

on : ength
A L TTm 3 T T Wa ¥ L 4,

mm_ mm_ | _kgm | cm o . ¢ ent’ s’ o o mm m
EE 8.0 £1.6 784 a17a__ [ 16,2 525 734 13020 H55 184 152

Z6D 16.0 758 e 3865 10,1 739 Bod 1040 115§ 0,997 13,2

250 123 B3E 113 11200 595 Be2 1028 ABRO - 1337 0.573 13 |
" 380 12.5 91,9 117 11350 5,93 (1] 1063 19550 1387 Q575 08

260 iGg 174 145 13740 87 1057 ~2R8  C 23990 1663 ¢ 958 arr
30 [ 547 __ | 896 2664 12,0 BE4 764 . 13430 a7 1,13 ‘53|
) E3 570 72,6 10340 1.8 €89 795 16220 1042 1,17 75
200 B0 T8 91,2 12500 PR XE EEI 20310 izg3 ] 117 140 |
i 300 FE 112 1§52¢ | 11.7 03s 1211 24870 1872 118 11,3

3l 124 104 132 __[ 17770 18 184 1452 26510 1828 114 965 |
300 12,5 108 137 18350 15 1223 1451 30600 1882 1,14 5,30

300 16,0 134 1T I 22080 T4 1472 1774 37840 999 | 12 7,46
350 80 . §42 [ or 20680 15,9 . 1182 1388 255 1787 | 1,37 e

380 [ 1.0 04 | 133 251EC 138 | 1439 1675 46130 2182 1,36 88

350 F120 22 156 | 23080 136 | ‘660 1529 47800 | 25B2 134 B.15

350 {35 27 162 30050 36 1717 200 45390 [ 2R42 134 726

330 15,0 159 202 36510 | 134 2085 2438 | 5 480 3358 1,32 [

400 10,0 124 153 . 38220 iS58 1911 2244 60430 2992 < 5 B35
400 12,3 141 180 44320 | 157 3316 | 2867 FAR4C | 3385 1 54 Tor
| 40d 12,5 147 87 45830 157 2204 2683 FAEQD | 3516 134 5,81
=02 6,2 B4 238 56160 154 ERp 3027 3280 1336 152 54T _ |

E

(]

Figure €.2 — Square hallow section
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KOMMNEKCHbIE NMOCTABKW HEPXABEKLEIO METAJINTOMNMPOKATA RUSSTEELS.RU +7 (495) 775-55-22

EN 10219-2:2006 (E) .

Tabia C.3 — Nominal dimensicns and sectional properties of a limited range of rectanguiar hollow
sections (see Figure C.3}

_Eipﬁcl'ﬁed Soecil- | Mass | Cioss ! Second rmament of Radius of Elasticc emclion = Flasiic seclion . Super- -
gida Jad pr sEa- araa gymation maduius ' moduluz sianal fleial araa per I
dmenmons | tick- urlt | tionsl Inerba e (ength :!engfh
nesa | length g~ i corstan | e
1 . tonne
2w K I M A Tuy T i I= LS Fez Heo e L [ Ay
“mm | o | _mm | kgrm em' | om’ vt | cm_ em o’ T e o’ em” | em’ e | mm | om ]
& [ 20 (20 [ 168 214 | 495 1.34 1,34 | QTS | 202 734 2,51 160 |45 238 | 0113 i 566
at [ 20 [ 20 [188 ;214 [408 134 138 | 0793 : 202 124 | 281 144 345 [ 236 0113 508
40 20 |25 | 203 (258 lass 154 135 | o770 | 2 35 1.54 308 186 408 [272 0111 _[482
40 20 [30 .235 (301 | 571 = 1,32 | D,748 | 260 1.53 50 [ 242 457 | apo_jodic | 423
B0 30 20 231 [ 284 | 954 429 180 [ 121 [38: [286 74 (333 |err [484 0453 [ ada
50 |30 &5 | 282 350 i 113 [ 50 77 [ 1% [ 44A2 337 5,70 ERE) 117 [ =572 [ 9151 | 385
s0 [ a0 | 3d 230 | 421 128 | 570 175 11,16 | 513 2.0 S35 [e48 [ 0180 | 39
B0 |3 [4C [423 t 535 153 568 [189 112 [&10 445 85 ] TR (0148 | 238
B0 |40 [26 1293 [374 184 - 0a3 P2 182 [Ade 482 T 07 B2 [ D193 | 341
: 251 |72 fo1a1r 9%

6 40 [ 20 [ 425 [ 541 [254 | 134 2.7 168 848 | 6,72 293 |12 J0180 236
0 40 [dD [535 | 685 | 3110 16,3 d1 [183 Tae3 [sie 132 (98 1367 |[137 | 0185 ; 183
60 40 | =D |&38 | 838 | 353 854 206 | 143 [ 118 8.21 15,4 1.5 428 [ 156 [ 0183 | 152
7p 50 |20 [Gas6 455 [ 315 [ 188 253 | 203 | 89% 7 50 10.8 . 458 75 [122 [0.233 [ 381
70 150 |25 |43 5851 38) 286 261 | 200 [ 108 904 [132 104 453 1147 [ 423 [ 298
75|56 | 3D 519  &&1 447 | 261 258 | 158 [12F |4 [154 [122 |s38 171 [ C2z0 [ 453
"0 | 5G| 4@ 671  BSS 547  "33% 32583 | 184 | 156 [ 12% | 185 [154 |est 212 : 0226 | 149
70 | A0 |50 A3 [ 1c4 635 2 3rz 248 | 180 jiad 1148 [ 231 82 | &g | Z45 0223 | 123
80 |40 (30 | 356 [ 454 [ 374 127 287 | 1687 | 834 |536 118 [717 |369 [0 : 0233 ) 281
B | a0 |25 [439 |&659 |451 |13 |28+ [ 165 | 113 |+63  f4i [&v2 [37A [132 | 0331 ][235 !
"BO 14D :dC | 516 | BBl | 9.3 175 | 281 164 | 131 |&/8 155 | 103 | 436 [153 | 0230 | 193
B0 |40 40 |67l [ 855 | bas | 215 | 275 | 159 | 162 10,7 208 24 | 552 | 168 | 0235 | 149
8¢ | 40 | 50 | B3 | 104 | 751 2456 | 2EE | 154 | 1B.H 723 [ =247 150 @50 [2+7 | 022 | 123

222 )

5 40 2.5 50 | 459 ' 221 11,7 2,19 | 160 736 587
2.7
2.1

8C | BO |20 | 415 [ 534 [485 [ 318 3.05 | 244 | 124 10,8 147 120 61,2 1171 | 0,273 | 239

80 |60 |25 |617 659 601 |3d86 |302 | 243 | 150 [ 129 180 | 148 [731 207 | 0271 | 133

30 |60 |30 ! 533 781 ff00 fasd | 300 | 240 | 175  1a@ |21z | 174 | aB3 241 | 0270 | 163

80 |60 |40 787 401 | B78 1 &61_ | 2u4 [ 235 | 20 167 | @70 @21 | 113 303 | D266 . 126

80 B0 | 50 970 124 | 103 E87 3P89 | 231 , 258 [ 216 | 322 [ze4_ | 136 |ab7 0283 304 .
5060 | 20 | 410 | 934 | 578 | 234 | 338 [ 200 | 123 | @35 | 157 |45 [ s34 | 158 oz2r3 | 239

Bd 51 |25 |517 |653 | 703 | 282 |3g7 | 207 |58 | 113 {183 |23 |683 |62 ;0271 | 199
g0 80 |30 [&13 | 781|818 [327 |a324 ‘208 [182 131 {226 |1se |7y | 224 |02/0 | 183
B0 | 50 - 40 | 7ET | 10 | 103 40,7 318 . 200 | 225 +5,3 FETE) 191 o977 | 230 [0266 | 126
® |50 .50 @70 124 | 121 474 1312 [ 156 | =65 | 1BS | 344 227 |18 | 327 [ 0.263 | 103
W0 |40 |25 [&577 |AA6 ‘783 | 1EB | 247 [ 169 | 1689 |@83% 202 | 106 | 605 | 168 | G271 | 183

TI00 | 40 |30 [&613 | 7A1 923 247 | %44 | 167 | 188 | 10.6 337 | 124 1580 184 | 0270 | 183
00 |40 [40 [787 (D1 116 - 287 | 3038 | 182 | 231 133 ]9 157 [745 z40 |w2es | 126

100 |40 |50 1970 | 124 136 308 |33 | 159 | =271 154 | 381 - 185 | &ig . 270 | 0283 | 103

100 | 50 | 25 {558 [ 706 @12 | 311 {458 | 208 | 162 |28 | 2a7  fa0 | 7654 | 218 | 0281 &0
100 ' 50 |33 [BRO B4l | 108 6.1 | 358 | 207 214 [i4d4 [3&F 1984 | BEE | 250 | 0290 | 162
0C 50 [ 40 | 859 ing | 134 | 44§ | 350 | =202 {288 | 180 [3471 |[=208 |13 [3'3 | 0286 | 116
10060 | 50 | 145 134 | 158 526 | 444 1188 | 318 [ 210 [4c8 [ 250 135 | 36B | 0283 | 854
100 15 | BOD | 123 156 | 178 587 1338 | 191 | 358 |23.5 [469 235 |194 [414 - Q279 | 85
D0 |50 '63 [ 125 159 [176 | s8g 332 [ 191 | 351 |233 |[460 |=88 | 158 | 421 0273 [ 798
100 | €0 25 | 536 : 7.5% | 104 4639 | 369 | 2e9 | 208 |58 [ @51 [ 177 T ioa |22 |o3f{ | 188 |
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o0 |80 [ &3 | 135 | 172 | 203 [ 908 344 230 | 407 S04 534 Ba 735 | 830 | D293 | 74.0

i00 [ 80 [ 25 [ &74 [ 849 | 127 90,2 384 | 324 | 264 22,8 0,9 25,8 156 1387 [ 0351 1-IB"‘|

T6c | 53 |30 [ B.O1 ' 102 [ 148 | 106 [ 362 |32 | 298 254 [354 [304 | 195 |13  03a0 | (25

o6 | B0 |40 |05 133 |98 [ 134 377 [ 317 478 335 [458 | 392 131 | 534 0346 | o5

100 | 80| 50 | 26 164 | 298 | 180 a72 | 302 452 1398 551 |4ra 308|637 ;0343 | 773 .

32



KOMMNEKCHbIE NMOCTABKW HEPXABEKLEIO METAJINTOMNMPOKATA RUSSTEELS.RU +7 (495) 775-55-22

EN 10213-2:2006 (E)

Specfied  Specif-  Mass | Crozs | Second momedm -* Redius of | Elsgrtic saction Flasatic section | Tor- Fupar- Hem
sids ind | pei | SeC- AR r Ao ipocdus madulus annal tical aiaa per ina
dimenswcns | thick- it Tional ineeha o medre ength Iangtn
nass | bength | area o stan . per
: | arne
o« HOW0 M A iy : Iz [ = e Wiz LA Wiz 7 O | A, :
“mm [ mm | mm | kpim [ emt | o cm”_|_am | zm o wm’ em | em’ | o om' | mem | m
700 80 80 | %8a | +9.2 | 258 182 367 | A8 ' 5.7 485 Bad | 54.7 357 ;730 [90239 lse2
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300 150 | B4 | 405 516 6074 | 2080 | 108 [ 635 | 4ns 277 500 - 3D 438y | 479 0873 24T
‘300 160 |63 [ 427 [&37 ez66 | 2150 | 108 [€32 | 418 207 17 32 5234 [ 450 [ 0873 [ 337
"300 150 |80 [s52& |6r2 [ 7384 | 8R3 | 107 |E25 | 532 350 640 336 8481 | 612 | 0866 | 189 |
30h Y750 [ 100 | 45 | 826 | 9208 1 31g5 | 106 | €15 | Sia 1 &7 | 776 | 479 7879 | 7a3_ | D857 | 15.4
TI00 | 50 [ 130 [ Y84 | 981 | 10300 [ 3498 [ 104 [ 603 [ 887  ; 4B6 Ba3 S48 3123_ | 837 j 0838 |33
(300 [ A0 1125 [761 [ 955 | 10560 3585 103 | 801 | 708 479 a12 553 | Gasg 1662 | 0BG35 | 128
300 | 50 160 1 964 [ 123 | 12380 174 ;100 ] 583 | 826 557 . 1082 [ 573 33 | 1015 | 0,818 | 1G4
300 | 200 ; B0 452 (576 | 7370, 3962 113 | 829 481 95 533 445 2115 651 | Qame | 22-
300 | 200 | B3 471 | G00 | 7624 | 4104 | 113 [ 827 ' &08 413 &10 463 . 8534 egep_ 10973 212
300 1200 |50 | S91 | 752 | G388 | &Qa2 | 112 | 319 | G268 504 757 574 19830, B3E_ | 0.966 | 169
500 | 200 | 0.0 [ 727 [ 926 [ 11310 je0s8 [ 111 [809 [7s4 | 6o 521 . 598 12850 | 1012 | 0ass | 15,3
"30C_| 200 [ 120 [ 848 | 108 ' {2760 | €854 | 108 | 786 | 853 | Bas 1055 | a01 15za0 | 1167 0936 | 11,8
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350 | 250 (60 |'547 "EaE 12460 | 7488 | 134 | 103 | 712 857 843 B71 | 14850 | e87 | 118 [ 183
| 350 | 250 {62 {570 . v2g | 1290 | r7ad 133 | 103 | 734 820 £75 898 15200 | 101D | 17 | 178
350 250 | B0 | 716 | 912 | 16000 | @5c3 : 132 | 102 ] ©14 756 1082 | 886 | 914c | 1283 | 147 2.2
350 230 | 10.0 | B84 | 113 | 19470 118580 [ 131 | 104 [ 1408 | 827 1335 | j0e2 | 29500 | 1522 | 1,16 113
(350 ; 250 [ 120 | 104 | 132 | 22200 13260 | 130 [ 100 [ 1268 [ 1061 | 1544 11229  Zrys0 1770 | 104 | 955
350 | 250 | 12,5 | 108 | 137 | 22920 | 13690 | i@ | 889 - 1310 _ [ 1086 | i58a | 1272 | 28770 ) 1630 [ 144 ] 930
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400 | 200 [ 18,0 | % 171 32550 | vioed | 19,5 | 805 [ 1627 1 1106 | 2363 - 1294 [ 28930 | 1984 | 12  T46
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00 300 | 00 | 104 133 Jas10 19730 15.2 122 <530 | 1315 1824 1501 3419 | 2132 1,38 | 2.61
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Figure C.2 — Rectangular hollow section
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