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Foreword

This European Standard has been prepared by Technical Committee ECISS/TC 10 “Structural
steels - Qualities”, the secretanat of which is held by NNI.

This European Standard shall be given the status of a national standard, either by publication
of an identical text or by endorsement, at the latest by February 1998, and conflicting national
standards shall be withdrawn at the latest by February 1998.

According to the CEN/CENELEC Internal Regulations, the national standards organizations
of the following countries are bound to implement this European Standard: Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, lceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom.
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I Scope

This Part of this European Standard specifies the tolerances for cold formed welded circular,
square and rectangular structural hollow sections and gives the dimensions and sectional
properties for a range of standard sizes.

For the technical delivery requirements see EN 10219-1

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions
of any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to

apphes.
EN 10219-1 Cold formed welded structural hollow sections of non-alloy and fine grain

steels
Part |: Technical delivery conditions

3 Definitions

See EN 10219- 1

4 Symbols

Symbols used in this standard are given in table 1.
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Table 1: Symbols

Symbol Unit Definition

A cm’ Cross-sectional area

Ag m /m Superficial area per metre length

B mm Nominal length of side of square hollow section.
Nominal length of the shorter side of a rectangular
hollow section.

Ci/Co mm Length of comer region of a square or rectangular
hollow section,

Gy cm Torsional modulus constant.

D mm Nominal outside diameter of a circular hollow
section

Dmax/Pmin mm The maximum and minimum outside diameter of a
circular hollow section measured in the same plane

e mm Dewiation from straightness.

H mm Nominal length of the longer side of a rectangular
hollow section.

] cm Second moment of area.

It cm Torsional inertia constant (polar moment of inertia
in the case of circular hollow sections only).

i cm Radius of gyration.

L mm Length.

M kg/m Mass per unit length.

O % Out-of-roundness

R mm External corner radius of a square or rectangular
hollow section.

T mm Nominal thickness.

\Y mm Total measured twist.

Vv, mim Twist measured at one end of a section.
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Table 1: Symbels (concluded)

e

Symbols Unit Definitions

W o Elastic section modulus

W, — Plastic section modulus

X, mm Concavity of a side of a square or rectangular hollow section

X, mm Convexity of a side of a square or rectangular hollow section

XX - Axas of cross-section, major axis of a rectangular hollow
section

vy - Axis of cross-section, minor axis of a rectangular hollow
section

0 Degrees Angle between adjacent sides of a square or rectangular
hollow section

5 Information to be supplied by the purchaser

The following mandatory information from this Part of this European Standard shall be
supplied by the purchaser at the time of enquiry and order,

a) The type of length and the length range or length (see table 4)
b) The dimensions (see clause 8)

NOTE: This mformation ts included in the list of information to be supplied by the
purchaser contained in clause 5.1 of EN 10219-1.
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6 Tolerances
6.1 Tolerances on the dimensions and mass of cold formed hollow sections shall not exceed
the values given in table 2 for shape and mass, table 3 for external comer profiles, table 4 for

length and table 5 for the height of the internal and external weld bead of submerged arc
welded hollow sections.

6.2 The internal corners of square and rectangular hollow sections shall be rounded.

NOTE: The internal corner profile is not specified.

7 Measurement of size and shape

7.1 General

All external dimenstons including out-of-roundness shall be measured at a distance from the
end of the hollow section of not less than D for circular sections, B for square sections or H
for rectangular sections, with a mimimum of 100 mm.

7.2 Qutside dimension

For circular hollow sections the diameter (D) shall be measured either directly e.g. using a
calliper gauge or by circumference tape at the discretion of the manufacturer.

The hmiting cross-sectional positions for measunng B and H are shown in figure 1.
7.3 Thickness
The thickness (T) shall be measured at a position not less than 2T from the weld.

The himiting cross-sectional positions for measurng the thickness of square 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 longer side length from the end of the section.
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7.4 Qut-of-roundness

The out-of-roundness (O) of a circular hollow section shall be calculated from the following
equation.

| D -D
O(%) = —mx —mn 5 100
D

7.5 Concavity and convexity

The concavity (x)or the convexity (x,) of the sides of a square or rectangular hollow section

shall be measured as shown in figure 2.
The percentage concavity or convexity shali be calculated as follows:

X

25 100% - X2 %100 %: 2L x 100% 22 % 100%
B B H H

where B and H are the lengths of the sides containing the concavity x  or the convexity x_

7.6 Squareness of sides

The dewviation from squareness of the sides of a square or rectangular hollow section shall be
measured as the difference between 90 © and 0 as shown in figure 3.

7.7 External Corner Profile

The external corner profile of a square or rectangular hollow section shall be measured
according to 7.7.) or 7.7.2 at the discretion of the manufacturer.

7.7.1 The comner arc shall be measured with a radius gauge.

7.7.2 The distance between the intersection of the flat side and the corner arc and the
mtersectton of the projections of the flat sides to the comer (C and C5 in figure 4) shalt be

measured.

7.8 Twist

The twist (V) in a square or rectangular hollow section shall be determined in accordance with
7 8.1 or 7.8.2 at the discretion of the manufacturer.
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7.8.1 The hollow section shall be placed 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 1n
height of the two lower corners from a horizontal surface (see figure 5) shall be measured.

7.8.2 The twist shall be measured with a spint level and micrometer gauge (screw). The
reference length of the spirit tevel shall be the distance between the intersection of the flat
sides and the corner arcs (see figure 6). The twist V 15 the difference between the values V)

(see figure 6) measured at each end of the section.

7.9 Straightness

The deviation from straightness () of the total length of a hollow section shall be measured at
the point of maximum departure of the hollow section from a straight line connecting its two
ends as shown in figure 7. The percentage deviation from straightness shall be calculated as
follows:-

£ % 100%
I

8 Dimensions and sectional properties

The nominal section dimensions and sectional properties for a range of standard sizes of cold
formed structural hollow section are given in table 6 for circular sections, table 7 for square
sections and table 8 for rectangular sections. The sectional properties were calculated from the

formulae given in annex A.

NOTE.: Other sizes and thicknesses may be available by agreement with the
manufacturer.
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Charactenistic Circular hollow sections Square and rectangular
hollow sections
Outside dimensions + 1 % with a minimum of | Side length Tolerance
(D, B and H) mm
+ 0,5 mm and a maximum
of £ 10 mm.
H.B < 100 +1% witha
minimum of
+ 0,5 mm
I00sHB<200 |+08%
HB > 200 £ 0,6 %
Thickness (T) For D < 406,4 mm T<5mm £ 10%

T<5mm: +£10%

T > 5 mm: £ 0,50 mm
For D > 4064 mm

t 10 % with a maximum of

+ 2 mm

T>5mm: £0,50 mm

Out-of-roundness (0)

2 % for hollow sections
having a diameter to
thickness ratio not

exceeding 100"
Concavity/Convexity” - max 0,8 % with a minimum of
0.5 mmm
Squareness of Side - 90°% 1°
External Corner Profile - See table 3

Twist (V) - 2 mm plus 0,5 mm/m length.
Straightness 0,20 % of total length 0,15 % of total length
Mass (M) + 6 % on individual lengths

" Where the diameter 1o thickness ratio exceeds 100 the tolerance on out-of-roundness shall

be agreed.

' The tolerance on convexity and concavity is independent of the tolerance on outside

dimensions.
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Table 3: External corner profile

Thickness External corner profile
T Cl. Cz_ or R”
mimn mm
T<6 1,6T to 2,4T
6<T=<10 2,0Tto 3,0T
10<T 24T to 3,6T
! The sides need not be tangential to the comner arcs.

Table 4; Tolerances on length”

Type of length Range in mm Tolerance
Random length 4000 to 16000 10 % of sections supplied
with a may be below the minimum
range of 2000 per | for the ordered range but
order item. not less than 75 % of the
minimum of the range,
Approximate length | = 4000 + 50 mm
0
Exact length < 6000 + 5 mm
0
2 6000 to + 15 mm
< 10 000 0
=10 000 + 5 mm + 1mm/m
0
! The purchaser shall indicate in the enquiry and order the type of length
required and the length range or length required.

Table 5: Tolerance on height of internal and external weld bead for submerged arc

welded hollow sections

Thickness (T) Maximum weld bead height
mm
<142 3,5
> 142 4,8
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* This dimension is a maximum when measuring B or H and a minimum when
measuring T

Figure 1: Limiting cross-sectional positions for measuring the dimensions B, H and T
for square or rectangular hollow sections
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Figure 2: Measurement of concavity/convexity of square
or rectangular hollow sections
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Deviation from squareness = 90°- 9

Figure 3: Squareness of sides of square or rectangular hollow sections

P
Z :f :
7z :? :

— 5 f

g L A |

.lJ k;f/,. = Y —

Detail A

Figure 4: Qutside corner profile of square or rectangular hollow sections

ey




FPage 13
EN10219-2: 1997

Figure 5: Twist of square or rectangular hollow sections
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Figure 7: Measurement of deviation from straightness
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<

Figure 8: Circular hollow section (sec table 6)
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Table 6: Nominal dimensions and sectional properties of circular hollow sections

(see figure 8}
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Table 6: Nominal dimensions and sectional properties of circular hollow sections

(continued)
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Table 6: Nominal dimensions and sectional properties of circular hollow sections

] {continued)
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Table 6;: Nominal dimensions and sectional properties of circular hollow sections

(continued)
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Table 6: Nominal dimensions and sectional properties of circular hollow sections

(continued)
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58,0 10 98,6 124 38 V7 1546 0N TR5G L] 10 10,3
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Table 6: Nominal dimensions and sectional properties of circular hollow sections

(continued)
Chtside Thoknet: Mass per Cross Second Rachus of Elastic Flasne Torsional Toranmul Superficsl Wommat
Duamietea et sechonal THeETHTIU EYTIton SN section merha mhalus area per lergth
length area of area mmuvetubis modulus comatant COSEAnt metre pet
Llength lonne
D T M A b ) Wy Wo I 0y Ay
mm mm kg'm mnd em? cm cm? on? and m? e m
HEH 41 1R 139 Reiida 49 18 e 17 4871 .13 LA
THLD 10 139 1 1062 48 MiTH a5 28I e ]] 1.1 1
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Table 6: Nominal dimensions and sectional properties of circular hollow sections
(concluded)

Chrtside Thirkness Mana per st Cusa- Second Rading nf Flastic Plashc Toraanal Tottaonal Superficial area HNommal
Dhamelet length sectonal mennent RyTatiem dxchom peetion nerea maclus peT it lergth
W of area modulus modulis constant comatant length PeE
tomne
o T M A ' 1 Wel Wol h Cy Ay
i mm kgim cm? cam? am om? om? omi etn? mim m
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1C160 12,5 MR 304 4123 A5A M | 2588 el 19532 XL 313
HI60 {1 I 0% GIR4TS A5 1530 16001 | 25605 pLERE EXL 33
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1067,0 100 nl w #37) 314 ELLE] 117 Y2758 17187 i3 ME4
1047, 120 312 38 553420 73 10373 13357 110650 10747 335 3an
10570 12,5 313 414 FT5066 313 10780 13000 1438 21381 335 EX
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Figure 9: Square hollow section (see table 7)

'
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Table 7: Nominal dimensions and sectional properties of square hollow sections

(see figure 9)
St ThesTess Mask per {rass Second Radibs Flaxbc Plasty Torsional Tovsuwal Superficial Homunal
s fEen o mament of sechon LELROR ureertia medub Lrek per length
Jeriegih Al of area gyrabon meceduthes el coratant O 5 ] e bomine
kength

B T M A ' : Wy Wht f c, Ay
mm mm kgim em? emd on em? m? om? mid m¥m m
i1} 20 1,03 1.H LX) 0.1 X ] oxn 1,21 1, 0o 0073 953
25 10 1.3 174 I 3 4,924 L9 147 1.5% 1,80 10931 733
5 15 b6 1o 144 08w 1A% LH AL 147 00214 &lp
25 10 )R 141 184 0,874 T4t [RJ] 3as 27 00807 519
3 20 .6R L4 i Li3 EXI 3] FA 2,75 Gy 504
x 15 2,0% 1% 16 LI FAL 1,61 5,40 3 om 492
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40 2.5 787 15 312 L.5) 4,11 4497 136 6.21 Q.1 kani
40 0 1% 4,21 EA Y K4 4,06 37 158 e 0,15} M3
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L] 54 9.7 124 Rao .62 4.2 9.8 142 %7 0,263 103
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Hmn 10 107 4,01 iTH 311 .0 PR | 130 Bk 1] 0t0 14]
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Table 7: Nominal dimensions and sectional properties of square hollow sections

{continued)

Sizc Thockriess Mg pt Crems- Second Radias Elastne Phasow Tewswnal Torgonal Ruperfical Memanal
unt aeroonal moment af sechon sechon nerha il Ac per length
kenmh ares ol area EyTanon moduus moduhs constant coman e per tonne

length

B T M A 1 ! We| Wl I c Ay

mm kg/m em emd cm em? em? em? am? mim m

B0 30 1.3 14,4 131 30 38 w7 R L 0,303 5.7
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W 50 118 164 193 EX K] 429 14 1l o4 7 0,343 A
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{[=:] LI 114 ™l My 5,67 732 o1 645 14 0.3 .8
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Table 7: Nominal dimensions and sectional properties of square hollow sections

{continued)

Seer Thxckritas Mass per Crosar Second Radms of Elashe Plastc Tersiomal Tursohal Supetfivol Nortvmal
urut sectkmal maoment Fyraton sachen sechem Tt arodulus area pat tegth
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B T M A I : Wa Wi b G Ag
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| R} 120 8.5 45 nin X 50 454 5845 584 D658 171

L) 125 05 TR 300 465 i 40T 5050 600 0656 (1. 3]
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Table 7: Nominal dimensions and sectional properties of square hollow sections

(continued)
E1=N Thetkneas Maxs per Croas- Second Radius of Flasge Plashe Tordonak Toraxid Syperhrinl Mommal
wui lemgth sevtizal momemt ol Eyrahon zechon achon menha moduhus area per length
wrex arca modufis modutus constan constant mette kngth pr honne
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Fet 174 A oLT 87 832 50 T2 11129 o1 QEIF [EX
Tin 3 ) a2 QT [ 3] B2% #07 735 11530 a3l 0814 (2]
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Table 7: Nominal dimensions and sectional properties of square hollow sections

{concluded)
Suze “Thi kessa Mass par Cross- EE Radhi of Elstc Pashe Torsonal Texsieena) Superficial Momngl
tanut Length sechonal ot of EyTabon sechon Sehon inerha méxiabes area per kngih
area area modulus Al tant yesive length P \Orne
[ T ) ) [ ) Wl Wl N [ A,
mm mm kg/m "l et «m an? emd omd om? mim m
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i i) 63 570 o 10342 1.e BE% i InllX 1042 1 17,3
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, \ 7,

Figure 10: Rectangular hollow section (see table 8)
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Table 8: Nominal dimensions and sectional properties of rectangular hollow sections
(see figure 10)

Sk Thaekriess Masa Cioas Srimndd Fad of Ebusng Masne Torsional Superficd are Niyninal
peT unat sectonil momen of Eyratom g B AEChan merha i mere krwth lengih per
lngth area area modulus modulus cemstant Ionhe
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mm mm mm Ky eml cmd em? om om ot cm3 om? omd emd cm? mim m
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k] 50 10 6.1 a.5% .7 1.2 18 1,94 156 138 (L [EX] 8.1 ne 0336 14
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Table 8: Nominal dimensions and sectional properties of rectangular hollow sections

(continued) £
LTS Thickpess s per Cross- Second Radis of gyrstion | Elastic Plaso Torwonal Toraonal Superfinal Nomural
[r Y sechonal maoment of aechon T Hma mesuius Areg per lengih per
bt area arsa modulus modulus cofsrA constant meme lonne
length
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Table 8: Nominal dimensions and sectional properties of rectangular sections
(continued)
Qiza Thuckness Mass Ciims- St Rachus ol Elashc Flashc Toxnonal Torsemal Superfen Movirndual

et sennonal moment of Eylativh sechon St VTS mydufus AreA per lengih

e area area cadidis MLl conatani constan! metre per tonne

dength kngth .
] B T 7] A [ Ty e e | Weh | Welyy | Wik | Whlvy fy < I
mm mm mm kg/m eml er? e T em cm? em? m? an? emd em? miim m
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Table 8; Nominal dimensions and sectional properties of rectangular hollow sections

(continued)
[ Thickness Mass Cross. Secand moment Rahus of Elashc PMashe Tkl Termional Superfical | MNemnal
per unit sechonal of gymbon sectron ABCTION DieThd mmaduhs area pei Henpth per
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hergth,
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Table 8: Nominal dimensions and sectional properties of rectangular hollow sections

(Concluded)

ize Thuckreess Mass Crows- Lecopd Radins Elache Plashc Terttacetul T Superficial Niprninal
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Annex A (normative)
Formuizae for calculation of section preperties

Tables 6, 7 and 8 of this standard give nominal sectional properties for a range of standard
sizes of cold formed hollow sections. The nominal sectional properties of other sizes and
thickness of structural hollow sections supplied to the requirements of this standard shall be
calculated using the formulae given below.

A.1 Circular hollow sections

The sectional properties for circular hollow sections in table 6 are calculated from the
following geometric properties using the formulae given below

Nominal outside diameter (D) {mm]
Nominal thickness (D) [mm] p
Nominal inside diameter ~ (d=D-2T) [mm]
These parameters, which characterize the shape of circular hollow sections, may vary within
the tolerances allowed by this standard and the sectional properties remain vahd
‘ n D 2
Superficial area per metre length A = o [m*/m]
. [ N &
Cross-sectional area A= LACH > ) [cm’]
4 x10
Mass per unit length M=0785xA fkg/m]
D' -4*
Second moment of area 1= uiC 2 ) [cm'] o
64 x 10 *
. . . ! ‘
Radius of gyration i= \/; [cm]
Elastic section modulus W, = 22 ;10 [em*)
K] 3
Plastic section modulus o = 2“-3-3-— [cm3]
610
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Torsional mertia constant
{polar moment of inertia) L=21 fem®]

Torsional modulus
constant Ci=2W, [em']

A.2 Rectangular, including square, hollow sections
The sectional properties for square hollow sections in table 7 and for rectangular hollow
sections in table 8 are calculated from the following geometric properties using the formulae

given below

Nominal length of side of a square hollow section
or shorter side of a rectangular hollow section (B) fmm]

Nominal length of the longer side of a rectangular
hollow section (H) {mm]

Nominal thickness (T) [mmn}
Nominal external corner radius (r,) for calculation 1s:
for thickness less than or equal to 6 mm 20T fmm]

for thicknesses more than 6 mm and less 25T [mm]
than or equal to 10 mm

for thicknesses more than 10 mm 307 [mm]

Nominal internal corner radius (r; ) for calculation is:

for thicknesses less than or equal to 6 mm 1,0T [tm]

for thicknesses rnore than & mm and less
than or equal to 10 mm 1,5T [mm]

for thicknesses more than 10 mm 20T [mmj}
These parameters which characterize the geometnic shape of rectangular, including square,
hollow sections may vary within the tolerances allowed by this standard and the sectional

properties remain valid.

Superficial area per metre length

A =%(H+B—4rﬂ+1rrﬂ) [m%/m]
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Cross-sectional area @
de 2T(B+H—2T)—q(4—n)(r:;—ﬂ-') [cmz]
10
Mass per unit length
M = 07854 (kg/m]

Second moment of area

Major axis
= “:l)4 [Bgi‘ _(B—ZT)I(f“Z n? 4+ AR+ 4l +A§h§1):| [em®)
Minor axis -
oo - LD s oyt ) et
Radius of gyration
Major axis
i = %"- [cm])
Minor axis
e [em] “

Elastic section modulus

Major axis

W= 2;—’,“( x10) [em®]
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Minor axis

2
Wetyy = =2 (x10) fem’]

Plastic section modulus

Major axis
| | BH® (B=2TXH-2TY ;
Wy EF{ —— ): ) —4(Ah, )+ 4 Aghy )} (cnr')
Minor axis
2 2
w, =B _HZ2ZIXBZ20)  4oqnyvaiah)|  [omr)
w10 4 q
Torsional inertia constant
1 :L[T’ﬁum,,] [cm}
ST/
Torsional modulus constant
C =1 I, [cm’]
T+K!7T
where
n 2 2
A =]1=-—1r 14}
_ ( 4} (]
T 2 2
As=|1-—=1|° mm
£ 4)’ [mm~]
h, :E_(lﬂ—fhr }'a [mm]) Major axis
2 12-3x
(for minor axis substitute
B for H)
A =H—2T_[10h31r)" [mm] Major axis
* 2 12 -3r

{for minor axts substitute
B for H)
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1 | 4

L 1_1__H_1__),4
73 16 302-3m) )
h=2[(B-T+(H~D}-2R_ (4-7)

Ay =(B-TXH-TN-R:4-n)

o AT
n

R =l

c 2



