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Foreword

This European Standard (EN 10219-2:2006) has been prepared by Technical Committee ECISS/TC 10
“Structural steels - Grades and gualities”, the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorgernent, at the latest by October 2008, and conflicting national standards shall be withdrawn at
the latesi by Cctobar 2008,

This European Standard supersedes EN 10219—2,1997.

This standard consisis of the following parts under the general titla "Cold formed welded structural hollow
sections of non-alloy and fine grain steals”,

— Pant 1; Technical delivery conditions

— Part 2 Tolerances, dimensions and sectional propertias
It forms part of a series of standards on holiow sections together with EN 10210-1 and 2, which are also undar
revision,

According to the CENCENELEC Intemal Regulations, the national standards organizations of tha following
countries are bound to implement this Eurppean Standard; Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania,
Luxembaurg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slavakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom,
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1 Scope

This part of EN 10219 specifies tolerances for coid formed welded circular, square and rectangular structural
Rollow sections, manufactured in wall thicknessas up to 40 mm, in the following size ranges:

Circular: Dutside diameters up to 2 500 mm
Square: Outside dimensions up ta 500 mm x 500 mm
Rectangular: Outgide dimensicns up to 500 mm x 300 mm

The formulae for caloulating sectional properties of sections manufactured to the dimensional tolerances of
this stangard, to be used for the purposes of structural design, are given in Annex B.

Dimensions and sectional properties for a limited range of sizes ars given in Annex .

Technical delivery conditions are specified in EN 10218-1,

NOTE The designation of the sactions’ major axi {vy) and its mincr axis (zz) align with the axis designation used for
structural design in the siructural Eurccodes.

2 Nommative references

The following referenced documents are indizpensable for the application of this European Standard. For
dated refarences, only the edition cited applies. For undated references, the latest adition of the refarenced
document {including any amendments) applies.

EN 10218-1:2006, Cold formed waldad sfructural hollow sections of non-alfoy and Fne grain steels — Part 1.
Technical defivary conditions
3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 10219-1:2006 apply.

4 Symbols

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

Symbol Unit Definition
A em* Cross-sectional area
| A m'im Superficial area per matre length
i mm Specified side dimansion of 2 square hollow section. Specified dimension of
the sharter side of a rectangular hollow section
Cof s T Length of corner region of a square or rectangular hollow section
i, cm” Torsional modulus constant
Fil mrm Specified outside diameter of a cireular hollow section
Dvsend Dy mm The maximum and mirimum outside diameter of a circular hollow section
ineasured in the same plane
£ mm Deviation from straighiness
H mm Spacified dimension of the longer side of a rectangular hollow section
I ocm’ Second moment of area
A em’ Torsional inertia constant (polar moment of inertia in the case of circular
hollow sections only}
cm Radius of gyration
L mm Length
M kgfm Mass per unit kength
0 % Cut-af-roundness
R mm Extemnal corner radius of 3 square or rectanguiar hollow section
T mm Specified thickness
¥ mm Total measured twist
F mm Twist measured at one end of a seclion
W, cm” Elaslic section modulus
| W cm® Plastic section modulus
X mm Concavity of 3 side of a square or rectangular hollow section
X2 mm Convexity of a side of 2 square or rectanguiar hollow section
w — Axis of cross-section, major axis of a rectangular holiow section
b — Axis of cross-section, minor axis of a rectanguiar holiow section
& @ Angle between adiacent sides of a squars or rectangular hallow section

8 Information to be abtained by the manufacturer

The following mandatary information from this part of EN 10212 shall be cbtained by the manufscturer at the
time of anquiry and order,

a) The type of length, length range ar length {sae Table 4).

b} The dimensions (see Clause 8).

NOTE This information & included in the list of information 1o be obtaingd by tha manufacturer containad in
EN 10219-1.

6 Tolerances

6.1 Tolerances shall not exceed the values given in Table 2 for shape and mass, Table 3 for extemnal
corner profiles, Table 4 for manufacturer's daliverad langth and Table 5 for the Peight of the internal and
external weld bead of submergad are weldad hollow sections.

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

NOTE The inlemal comer profile is not specified.
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6.3 Additional tolarances for out-of-roundness, accidental eccentricity and dimples may be applied to tubes
of diameter z 800 mm and DT 2 50 when they are to be used as bearing pites of primary alements in
combined watlls in accordance with ENV 19835 In order for these sdditions| tolerances to be applied the

fabrication tolerance quality class, A, B, or C should be agreed. See Annex A,

Table 2 — Tolerances on shape and mass

Characleristlc Circular hollow sections Square and rectangular hollow
sections
Quiside dimensions (D, & and i + 1% with a minimum of + 0.5 mm Side length Tolerance
and a maximum of £1 0 mm mm
H. 5 <100 1% wtha
minimum of +
05 mm
100=H B<200 | *08%
H.B=200 +08%
Thickness (N For B < 406 4 mm: r<&mmx10%

F<&mm=10%
f=» oamm£05mm
For £ = 406 4 mm:

1 10 % with 2 maximum of £ 2
mm

T=5mmz0,5mm

Out-of-roundness ()

2 % for hollow sections having a
diameter to thickness ratio not
exceeding 1002

Concavityfeonvexity (xy, xa) b

Max 0.8 % with a minimum of
0.5 mm

Squareness of side (0) - 80°+1°

External comer profile { Car R) — See Table 3

Twast () — 2 mm plus Q.5 mm/m length
Straightness (¢) 0,20 % of total length and 3 mm | 0,15 % of tota! length and 3 mm

over any 1 m lengih

aver any 1 m length

Mass per unit length (Ad)

1 8 % on individual dalivared lengths

4 Whare Ihe diameter to thicknass rmiic axpeeds 100 the 16EraNcs on Gul-0f-roundneEs Shall be agresd.

b

The tolerance on convexity and concavity i independan of tha tolerance on oulside dimsnsions.
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Table 3 — Tolerances on external corner profiles

Cimensions in milimetres

Thickness External corner profile
T . Czor R
T<E 16710 2,47
BTz 10 207w 3.07
10=<T 24Tt0 3,67

3 The skes need not be Langental to the comer args,

Table 4 — Tolerances on manufacturer's delivered length

Dimensions in millimetres

Typs of length = Range of length or length L

Tolerange

Random length 4 000 < £ < 16 000 with 8 range of
2 000 per order itern

10 % of sections supplied may be
balow the minimum for the andered
range but not shorter than 75 % of
the minimum range length

Approximate length >4 000 %
<6 000 = mm

Exact length ® G000< L < 10000 + mm
=10 000 +5

g mm+1 mm/m

* The manufaciurer shall establish at the time of ermquiny and order the type of length required and the kengih range or length.

B Common lengths available ane 6 m and 12 m,
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Table & — Tolerance on height of internal and external weld bead for submerged arc welded hollow

sactions
Dimensions in millimetres
Thickness, T Maximum weld bead height
<142 3.5
>14.2 4.8

7 Measurement of size and shape

7.1 General

All external dimensions, including out-ofroundness, shall be measured at a distance from the end of the
hollow section of not less than D for circuar sections, B for square sactions or 4 far rectangular sections, with
& minimum of 100 mm.

7.2 Outside dimensions

For circular hollow sections the diameter (D) shall be measured either directly, e.0. using a calliper gauges, or
by circumference tape at the discretion of the manufacturer.

The limiting cross-sectional positions for messuring B and # for square and rectangular hollow sections are
shawn in Figure 1.

7.3 Thickness
The thickness (7} shall be measured &t a position not less than 27 from the welkd,

The limiting cross-sactional positions for measuring the thickness of square and rectangular hollow ssctions
are shown in Figure 1,

NOTE Thickness is nommally measured within a distance of half the cutside diameter or half the dimension of the
longer side from the end ¢f the section.
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Dimensions in millimetres

_.E_ 1 54
]
A i [ ]
'y ' i I
- B
o
(I t“ T

? This dimension is a maximum when measuring B or /f and a minimum when measuring T,

Figure 1 — Limiting cross-sactional positions for measuring the dimenslons 8, i and T for equare or
rectangular hollow sections

7.4 Out-of-roundnaess

The out-of-raundness (¢/) of a circular hollow section shall be calculated from the following equation, but see
Annex & for piling tuba.

Of%) = %;ﬂmx 100
7.5 Concavity and convexity

The concavity (s4} or the convexity (x;) of the sides of a square or rectangular holiow section shall be
measured as shown in Figure 2.

The percentage concavity or convexity shall be calculated as follows,

T 100%: 22 % 100%; 2L x100%: *2 x 100%
8 a H H

where & antd /f are the dimensions of the sides contalning the concavity x, or the convexity x.
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= —-\
o

Figure 2 — Measurement of concavity/convexity of square or rectangular hollow sections
7.8 Squareness of sides

The dewviation from sguarenses of the sitkes of a square of rectangular hollow section shall be measured as
the difference between 90" and £as shown in Figure 3.

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

10
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7.7 External corner profile

1.1.1  The external comer profile of a square or rectangular hollow section shall be measyred according to
7.7201'7.7.3 at the discretion of the manufacturer.

7.7.2  The corner arc shall be measured with a radius gauge.

7.7.3 The distance betwean the intersection of the flat side and the comer arc and the intersection of the
projections of the flat sides to the corner (, and C; in Figura 4) shall be measured.

(— )l

o

VT A

Figure 4 — Outside cormner profile of square or rectahyular hallow sections
7.8 Twist

7.8.1  The twist {¥') in & sgquare or rectangular hollow section shall be determined in accordance with 7.8.2 or
7.8.3 at the discrelion of the manufacturer.

7.8.2 The hollow section shall be placed oh a horizontal surface with cne 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 comers
from the horizontal surface (see Figure 5) shall be determined.

Figura 5 — Twist of square or rectangular hollow sectlons

7.8.3 The twist shall 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 flat sides ard the corer arcs (see
Figure 6). The twist ¥ is the difference between the values ¥, (see Figure 8) measured at each end of the
hellow section,

1
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Koy
1 Spirit lewel
2 Hfor rectangular sactas, £ for square sactions

Figure & — Maasurement of twist
7.9 Straightness

The devration from straightness (e} of the total length of a hollaw section shall ba measured at the point of
maximum depariure of the hollow secticn from a straight line connecting its two ends, as shown in Figure 7
where £ is the manufacturer's delivered length. The percentage deviation from straightness shall be calculated
as follcws:

I
i,

x100%

In addition the local deviation {#) from straightness of a hollow section, measured st any point along its length
from a straight line length £ of 1 m, shall be not more than 3 mm.

Figure 7 — Measurement of deviation from stralghtnazs

8 Dimensions and sectional properties

The nominal sectional properties of hollow sections within the scope of this part of EN 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 sactional properties for a imited range of standard sizes of cold formed hollow sections are given in Table

€1 for circular sections, Table C.2 for square sections and Table C.3 for rectangular sections. These
sectional praperties were calculated from the formulag given in Annex B.

12
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HOTE Mot all sizes and thicknesses shown in Tables © 1, C.2 and G are available from all manufacturers and the
user is recommanded to check availabilily. Other sizes and Lhickhessas within the scope of this standard may be availabla.

13
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Annex A
(informative)

Additional tolerances for piling tube

A1 General

This annex cantains guidance on additional tolerances that can be appiied to tubes when they are to be used
as bearing piles or primary elements in combined walls in sccordance with ENV 1993-5. These requiremants
are generally relevant to tubes of diameter = 500 mm and /T 2 100.

For verification of tubular piles subject 10 shell buckling, ENV 1993-5: Piling refers to ENV 1553-1-8. Shell
buckling is partly govemed by geomatrical imperfections of the shell due to out-of-roundness, accidental
eccentricity and dimples. ENV 1883-1-6 specifies limits for each of these geometrical imparfections, based on
the concept of fabrication quality classes. Details of how to assess out-of-roundness, accidental eccentricity
and dimples, and the recommended maximum permitted values for each fabrication quality class, are given in
AZ Ajdand A4

NOTE1  See ENV 1883-1-6 for furlher details of fabrication tolerance quality classes, thair design implications and for
definilions and use of symbols.

NOTEZ2  The values of certain parameteﬁ, given in Tables A1, A.2 and A3 may ba subject to change by national
application of ENV 1803-1-6, Natfonally detenmined parameters will be given in the relevant National Annex of ENY 1993-

16
A.2 Out of roundness tolerance

Out-of-roundriess of a tubular pile is assessed in terms of the parameter 7/ the difference between the
maximum and minimum values of the measured intemal diameter, relative to the nominal inside diameter, seea

Figure A1, given by:

Fn — &

L=

A noem
Where:
—  dma 15 the maximum measured intemal diameter:
—-  dnn is the minimum measured intemal diameder;
—  dnom is the nominal inside: diameter {4 = D — 27T, see B.2),

An appropriate number of diameters should be measured in order to idertify the maximum and minimum
values.

14
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Figure A.1 — Assessment of 4o, and d. and relationship to 4
The out-of-roundness parameter ), should satisfy the condition:
L —
wharg:
Lf max i8 the maximum pemmitted value for the out-of-roundness parameter,
Recommendesd values for each fabrication tolerance quality class are given in Table A.1.

Tahle A1 — Maximum permitted values for out-ofroundness parameter Uy mas
Dimensions in mm

Diameter range
Fabrication
tolerance quality Description 45500 500 = 4 < 1250 1250 = 4
class
Value of U/, max*

Class A Excellent 014 0,007+0,0093 (1,25~ 4) 0,007

Class B High Q.02 0,010+0,0133 (1,25-4) 0,01

Class C Nomal .03 0,015+0,020 (1,25 - 4} 0,015
* The values cf this parameter may be subject o change by national application of ENY 1993-1-6. If in doubt,
reference should be made o the relevant National Annex of ENV 1993-1-6.

A.3 Accidental eccentricity tolerance

Accidental eccentricity, the unintentional eccentricity due to misalignment of the tube walls at horizontal joints,
is assessed in terms of the parameter [, given by:

£s

Up= =2
T

15
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where;

— & is the accidental eccentricity between the mid points of the tube walls at the joint, compared to their
normal thickness:

—  Tis the tube wall thickness.

NOTE For jeints involving tubes of different thicknasses, it is recommended 10 refer 1o ENY 1993-1-5,

Figure A.2 — Measurement of tubs wall accentricity (e,)
The accidental eccentricity ¢, Should satisfy the condition:

B4 5 By, ma
whers:
85, max 18 the maximum permitted accidantal eccantricity.
Recommended values for each fabrication tolerance quality class are given in Table 4.2,
The accidental accentrivity parameter £, should satisly the condition:
oS L an
where:
{5 nav I8 the maximum permitted value for the accidental eccentricity parameter.

Recommended values for each fabrication tolerance quality class are given in Table A.2.

16
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Table A.2 — Maximum permitted values for accidental eccentricity parameter U, ., and for accidental

eccentricity 8, n-
Dimensions in mm
Fabrication
telerance quality Description U, maz S, wan
clags

Class A Excellent a,14 2

Class B High 02 3

Clags C Marmal 0.3 4
¥ The values of thase parameters may ba subject to change by nalional applcatan of ENV 1883-15. If in
doubt, referance shauld be made to tha relevant National Annex of ENY 1663.1.5

A.4 Dimple tolerance

The depth of initigl dimples in the tube wall w, is measured, in both the meridontal and circumterantia)
directions, using a measuremant gauge, see Figure A 3, of lengih 1, where:

a} maeridontally and circumferertially f, = 4+/rT
by across welds |, =25 T but f; < 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;

(2-7)
F= —
2

NOTE For jeints involving tubes of different thicknesses, |t is recommendad to rafer to ENY 1993-1-5.

17
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RN

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

The level of initial dimples in the wall of the tubular pite is assessed in terms of the dimple tolerance parameter
Lig given by:

U’d = ﬁ
Iﬂ
The dimple tolerance parameter i/, should satisfy the condition:

Lo = LYy mae

wherg;

U/, max 1% the maximum permitted value for the dimple tolerance parameter.

Recommendad values for each fabrication tolerance class are given in Table A3,

18



Dimensions in mm

Fabrication
tolerance Description Uy ma
quallty class
Class A Excellent 0,006
Class B High 0,01
Class C Narmal 0,018
* The valuge & His parameter may be subject to chanpe by nabanal

application of ENY 1003-1-8. I in doutd, reference should be made
1o the Mational Annex of EMY 188518,

EN 10219-2:2008 (E)

Tahle A.3 — Maximum permitied values for dimple tolerance parameter &, ..,

19
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Annex B
{normative)

Formulae for the calculation of sectional properties

B.1 General

Tables C.1, C.2 and C.3 of this standard give nominal sectional properties for & limited rarge of sizes of cold
formed hollow sedctions. The nominal sectiona! properties of hollow sections supplied to the requirements of
this standard shall be calculated using the formulae given below.

NOTE The designaticn of the sactions’ major axis (yy) and its miner axis (zz) elign with the axis designation used far
structural design In the structural Eurocodes. 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 uging the formulae given
below.

Specified cutside diameter (M (mm}
Specified thickness {n {mm}
Inside ciameter d=n-2N {mmy}

These parameters, which characterize the shape of circular hollow saections, may vary within the tolerances
allowed by this standard and the sactional properties still remain valid.

Superficial area per metre length p D fm?im}
CANTH
Cross-sectional area D —a? ] (cr?’)
A=
4x10*
Mass per unit length AM=0,785%x 4 {kg/m)
Second moment of area 4 gt (em®)
i= E{—f]
64 %10
Radius of gyration {cm)

ﬁ.
N
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Elastic section modulus 2f>10 {om’)
Wcl = D
Plastic section modulus Dol {em’)
" 6x10]
Torsional inertia constant =27 fem*

{polar moment of incriia)

Torsional modulus constant €= 2W, {em?)

B.3 Rectangular, or square, hollow sections

The sectional properties for square hollow sections in Tabie C.2 ard for rectangular hollow sections in Table
C.3 are calculated using the formulae given below.

Specified side dimension of a square hollow section or shorter side of a {8 {mm)
rectangular hollow section

Specified dimension of the longer side of a rectangular hollow section {#} frm)

Specified thickness {n {mm;)

External corner radius {r,) for calculation is:

for thicknesses < 6 mm 20r (mm)
for thicknesses > 6 mm s 10 mm 257 {mm}
for thicknesses > 10mm 307 {mm}

Intemal corner radius () for calculation is:

for thicknesses <6 mm 107 {rnm}
for thicknesses > & mm and £ 10 mm 167 fmm)
for thicknesses > 10 mm 207 {mm)

These parametars, which characterize the geomatric shape of rectangular, or sguare, hollow sections, may
vary wathin the tolerances allowed by thia standard and the sectional properties still remain valid,

Supeficial area psr metre length 2 (mim)

AE=F{H+B—4Q+MQ]

¥y
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Cross-sectional area

Mass per unit length
Serond moment of area

Major axis

S ITBeH -2T)- (4= ), - 1)

L (B (B-2r¥H-2r¥ s

10*

M =0,7854

12

Minor axis

| [#B (H-2r)B-20)

12

12

Radius of gyration

Major axis

Minor axis

Elastic section modulus

Major axis

Mincr axis

Plastic section modulys

Major axis

Won = 167

Minor axis
Wm o=

22

12
L'
-,
fz Sy
A
27
Wy = ; x10
J"’I'c'l.ﬁc :ﬁx1u
B
B (B-2r)H —21) i
4 4
[HB® (H-2rfs-2ry 4
4 4

=

(7, +482 b4l + Aihf)]

(1, + 4,52 ) alr, + 4 }}

(4,k, )+ 4(4,h, J}

(4.5 )+ala,n, }}

{cm’)

(kgfrm)

fem’)

{cm”

{cm)

{cm)



Torsional inertia constant
Torsional modulus constant

Where

Maijar axis

{For minor axis substitute B for /)

Major axis

{For minor axis substitute 2 for /)

j:[.]__i——] rt
#1316 3(2-34))°

l.= LS S
*713 16 302-3x7))

A=2(B-N+ {{f-D]-2R{4-m)

A= (B=T(H=-DN]-F{4-m

oo AT
A

R =Rt
2
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fem®)

{cm’)

(mm?)

(mm?}

(mm}

{mnim)

(mm*)

{mm*)

{rmm}
{mirm}

{mm?)

{mmj}
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Annex C
{normative)

Sectional properties for a limited range of standard sizes

Table €.1 — Nominal dimensions and sectional propertles of a limlited range of circular hollow

sections (see Flgure C.1)
Spacifed | Spactied | Masa por Croas- Sacond | Radius of Elwntic Plasikc Torsionsl | Torsional Supar- Nomimal
sy | thitknass unit saclional momant gyraton =g Hon wction inertia modulup | ficlal ares hngth
dilerinber langth Ll ] of i meodulus modulus eonstant canstant | per matre | par lonne
kenzih
14 i ¥ A I i W Wy £ [ A,

mm mm kgirn o o’ ©m o cm’ em’ om’ nrim m
213 2.0 0,85 1.2 0,571 DEBE 0,635 0. 748 1,14 1,07 0087 1050
213 25 1,16 1,48 0,664 0BT 0823 [FTH 133 1.25 0.067 853
21.3 a0 1.35 1,72 D741 na5a 0 &35 1,01 148 1,39 0,067 735
26.9 20 1,23 1,58 1,22 0 BAS 0,907 1.24 244 1,81 0.085 a14
26,48 a5 1.50 1,92 144 0 a7 1,07 1,44 Z.88 2,14 0,085 [T
268 30 .77 225 1,63 [ 1,21 172 3z 243 0.085 566
337 20 1.56 1,99 2,54 1,12 149 201 5.02 258 0,106 40
35.7 .5 1,82 245 3,00 1,11 178 244 a,00 354 0,106 520
3.7 30 727 259 344 1,04 204 284 KT 4,08 0, 108 440
424 2.0 159 2,54 519 1,43 245 327 10,4 4.5 0,133 502
424 25 2,45 313 8,28 1,41 205 3.88 125 £41 0,133 407
424 3.0 241 371 725 1,40 342 4 E7 14 5 5,84 0,133 43
424 4.0 379 4,83 B o0 1,38 424 £.92 18,0 848 0,133 264
48,3 2.0 228 .41 7,81 1,64 325 428 15,6 547 0152 438
4B 3 3.5 262 3.80 .46 1.82 382 525 185 THa 0,152 554
48,3 3.0 3,35 4.27 11.0 1.81 4 55 617 22.0 g1 0153 298
[T 40 4,37 557 12.8 1,57 570 787 275 114 0,152 229
48,3 5.0 5,34 & 80 18,2 1,54 688 842 23 134 0,152 187
60,5 20 288 2,86 15,8 2,06 517 4,50 a2 10,3 [ELE] 4B
& 3 25 3,56 4 54 16,0 205 630 8,38 20,0 128 0,188 261
603 30 4 24 540 222 2,03 77 9,55 Fry 4.7 0189 235
80,3 4.0 555 7.07 28,2 2.00 834 127 583 18,7 0,188 180
8.3 5.0 8,82 a B3 335 1,66 11,1 15,3 57,0 222 0,189 147
761 2.0 365 4 B8 320 252 840 11,0 Gd 0 188 0238 274
6.1 2.5 4,54 578 9.2 2,60 10,2 13,5 Ta4 208 0,233 220
6.1 a0 5.41 5BE 48 1 2,58 121 164 822 242 0,235 185
7.1 4.0 7,11 B.06 59,1 2 55 15.5 208 118 310 0,238 141
7E1 50 8,77 1.2 708 2,62 18,5 253 142 37.3 0,233 114
T8 8.0 10.4 132 B1.8 2 49 21,5 20,5 164 430 0,234 954
7B 53 10,8 138 &1.8 2 48 223 308 170 448 01,233 9z 7
289 20 420 5 48 51,56 53,07 11,8 151 103 232 0275 2355
88,9 25 533 670 &34 3,08 14,3 18,7 127 285 0275 188
LK) 30 S 810 T4 8 3,0 16.8 221 150 FEY 0,279 157

| 6B 8 4.0 B 28 07 98,3 3.00 kAl ] 193 432 0,278 119
BE 3 5.0 10,3 132 116 287 26,2 35,2 233 524 0,278 88,7

| &8¢ 6.0 123 158 135 704 304 41,3 P [ 0,273 Bi.5
B8 9 6.3 12,8 18.3 ] 2.83 31,5 43,1 280 821 0,278 r.8
141,68 2.0 4 91 6,26 7E 352 15 3 198 155 s 0,314 204
1016 o4 &11 .74 ps 8 3,50 188 248 1 378 0,318 164
1016 an 7,20 0.28 113 3.48 223 28,2 226 45 0.319 137
1016 44 B.63 133 148 3.45 288 2.1 205 K& 0,318 104
M5 50 11,8 152 177 42 M9 467 455 859 318 340
1016 &0 14,1 18 0 Ei 5,39 AD T 54 8 415 aid 0,318 70,7
1016 5.2 14.8 184 215 338 42,3 57.3 430 4.7 319 875
1143 2.5 6.8% B 78 137 3485 240 a3 2Th 8 {1 0,359 145
1145 3.0 8,23 10.5 163 3.94 284 a7.2 325 588 1,350 iFil

| 1143 4.0 104 133 211 3.80 389 a8 7 422 7aa 0,950 1.9
143 50 12.5 17,2 257 ae7 450 59,8 514 [EE] 0,359 742
1143 B0 18,0 20,4 aog ELE] 2.5 704 o] 105 0359 624
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'_Speciﬁed Spacifiad | Mass par Grirwe- Bwcond Radius of Eluntic Plantdz Torslond | Tomhcnal Supar- Nominal
Subsids | thickiiis unkt sochionsl | momant ayration S tion waction inarta modulus | ficlel anea Tengih
diametar M grth Area of area modulus modulus | fonstant coneiand | parmet | partonne
hengin
2] ¥ M A 1 ] [ Wy L [ A
mm mm kgfm om* om’ o M cnt om' & mHm m
1143 6.3 16,8 214 313 a2 57T 738 25 109 Q.255 58.8
| 1143 B0 21.0 28,7 a7y AT7 [X] o8 758 133 0,358 477
1387 30 104 129 301 4,83 431 54 1 a0 BE.2 0,439 8.9
138.7 4.0 15,4 171 303 4 80 58,7 737 7BE 112 0,439 AT
138,7 50 15,5 212 481 477 Ep.a 808 951 138 0,430 80,2
| 1397 a0 19,8 25 2 S84 473 1] 107 1128 162 0439 515
1397 8.3 2.7 26,4 S50 472 B4.3 112 1177 168 0458 452
13,7 8.0 240 3.1 20 4,88 103 138 441 208 434 38,5
139.7 10,8 20 40.7 - 4 60 123 158 1724 247 0438 N3
1883 3.0 122 15.5 532 585 633 [T 1085 127 0,529 818
168.9 4.0 18,2 206 gy &.41 8238 108 1394 188 Q528 E1.7
164,32 5.0 201 25,7 a5k 578 102 133 1712 ans 0,529 49.7
16848,3 8.0 24.0 0.6 10085 574 120 158 2017 240 0.529 41.8
168,3 8.3 252 3Z.1 1063 5,73 125 165 207 250 0,528 35.7
168 3 a0 31,6 403 12697 567 154 208 25895 308 0529 318
186 3 10,0 390 ki 1 564 5 61 186 25 3128 T2 0535 256
177.8 4,0 17,1 M8 BZ5 815 [P 121 16550 186 0 553 58.3
1778 5,0 213 271 1014 8,11 114 149 2028 28 0 550 469
177.8 6.0 254 3 d 1158 6,08 135 177 2382 Fiil) 0,550 38,3
1778 5,2 286 =N 1255 6.07 141 185 2455 281 0,550 375
1774 B0 A5 427 1541 B.H 173 23 3088 7 0,558 89
| 1778 10 414 52,7 1882 554 208 282 3724 418 0,554 24 2
1778 12,0 441 B2 & 2158 523 243 330 4318 486 0,559 20,4
1778 125 51,0 849 2230 5,B8 251 342 4480 S02 0.554 1986
1937 4.0 18 7 23 8 1073 B 111 1dd 2148 222 0604 53,4
1937 50 233 208 1320 BBY 136 178 2640 273 b B0s 43.0
1937 B.0 278 354 1560 554 181 211 3119 322 [N 36.0
194.7 6.3 241 k] 1630 XK 168 ] 280 iriid B &0 4.2
18587 8.0 36 6 48 7 2014 §57 208 276 4031 418 D.&0a 273
1837 0.0 45,2 &7 7 2442 6,50 252 FRT) 4BBS 50u 060 221
1847 120 53,8 EQ.S 2838 6 44 283 357 5378 588 0,600 18.6
1837 125 5.9 1.2 2534 6,42 303 411 5564 [T 609 17,9
2151 4.0 21,2 zr.n 1564 7.81 143 185 328 286 0 688 47,1
218,1 &0 264 338 1928 7,87 176 228 3856 52 0,668 3ra
18,1 8.0 3.5 40 2 2202 754 208 273 4564 417 (1 GEB 3T
2191 5.3 331 421 2385 7.53 218 285 4772 438 11,688 302
HE 2.0 416 531 2080 TAT 20 357 5019 540 0 688 240
2181 10.0 516 65,7 3588 7.4 228 438 7197 847 0,688 194
2181 12,0 &3 781 4200 733 ELE] Fal) Bk 787 0.688 16,3
1841 2.5 87 81 4345 7.32 EET 534 BEEY [EE] 0,688 157
244.5 50 5 A 2600 B AT 221 287 5387 441 0,788 EEK]
244 5 540 353 450 2198 543 282 341 8387 523 .FE8 283
244.5 6.3 7.0 471 3348 5 a2 274 358 B5e2 547 0,768 270
2445 B.O 457 55,4 4183 87 340 448 8321 687 0,758 214
2445 14,0 57,8 73.7 8073 8.30 415 550 10750 B30 0,758 17.3
24,5 126 688 877 R 8.23 485 B8 11 B} or2 0756 14.5
244.5 125 71,5 211 8147 a2 503 BY3 12300 1006 0,768 14,0
2730 50 a30 421 3781 548 27 358 75682 554 0858 30,3
2734 BD s 50,3 4487 5 dd 329 475 BETA 857 0+ B58 253
2730 53 d1 4 52,8 ARDE 943 44 448 B3g2 688 0 B8 FIN
2730 5.0 5232 65,8 5852 T 429 5&2 11700 857 0,858 181
273.0 10.0 B4 9 -r A 7154 2,31 524 [ 14310 1048 Q858 154
2750 12.0 2 0.4 BI86 9,24 E18 #8138 16750 1230 0.858 128
2750 12,5 BDL3 102 BT 822 B37 849 17400 1274 0858 125
3239 &0 30,3 50,1 B389 1.3 295 S08 12740 7ar 1.02 254
3239 6,0 47,0 58,9 TEFZ 11.2 468 B0S 15150 235 1.02 214
3229 B3 493 828 7926 112 480 H3E 15850 579 1.02 203
kR Bk a3 794 2810 11.2 812 798 19820 1224 1.02 18,0
3239 10,0 774 W8 12160 11.1 751 W8E 24320 1501 1.02 1249
323a 12,0 823 118 14320 11,0 884 11688 2640 1768 1,02 10,8
3239 125 58,0 122 14850 11,0 817 1213 20E00 1833 102 104
3555 54 43.2 g5 B464 124 478 &5 16530 452 1.12 231
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Spacifod | Specifled Lo Croge- S#tond Radus of Elastic Plinitic Tomiznal | Tomlons Super- Haominal
mitside | thicknean unit sectional | moment pyration wecthon sachon Inmrii modulus | ficial area hngth
dlammier lengih area of Area modulus | modulus | CONMAM | CORELML | pUrMAbtE | pafteARe
Ll
4 T Af A ! ] Wy Wy I8 £ A
mm mm kgim o om cm cm’ o o cm m7m m
| 355.6 8.0 517 859 10070 12.4 56 733 20140 1135 1,12 14,3
355.6 63 5.2 9.1 10550 12,4 583 Fi) 21060 1186 1,12 18.4
A556 [: K] 58,6 87 .4 12200 12,3 T42 RET 28400 1485 112 14,8
3556 10.0 8s5.2 109 18230 122 L I 1185 J2450 1825 112 11.7
35856 1203 102 120 13140 122 1076 1417 Ag2en 2153 1,12 §5.83
355.8 125 108 135 1350 12,1 1117 1472 G700 2233 1,12 A5
3558 15.0 134 171 24880 12,0 1367 1847 44330 2774 1,12 TAB
3655 20,0 186 21 20800 18 1576 2255 SR5e0 2361 1,12 .04
S06 4 &0 592 55 15130 142 T45 B52 303280 1489 1,28 16,9
4006 4 8.5 52,2 82 15880 141 780 1008 Hnn 1580 1,28 16,1
A6 4 8.0 786 104} 18470 141 BrE 1270 29750 1958 1,28 127
408.4 10,0 I 125 24480 14 0 1 205 1572 48950 2404 1,28 102
406.4 12,0 117 149 ZE540 14.0 1424 1867 STHFD 2548 1.28 B.AT
408.4 12.% 14 153 ETE]] 12.9 1478 1540 G080 2965 1,28 B.24
d06.4 16,0 154 198 37450 13.8 1843 2440 T4300 3658 1,28 [FE]
4065 4 20,0 181 247 45430 13,7 pret 2089 0860 4472 1,28 525
G054 25,0 235 AL 54T R0 13,5 2682 3642 108400 5354 1,28 4,2%
4570 B.0 85,7 B5.0 21820 15,5 e 1220 43240 1882 1,44 150
4570 ] 70,0 85,2 22650 15,8 981 1280 45314 1983 1.44 14.3
457 0 B.0 BB & 113 28450 15,8 1248 16813 S6B00 2450 1.44 113
4570 10,0 110 140 35080 15,8 153§ 1988 T80 I 1.44 .07
4570 120 132 58 47 560 15,7 1815 ZIT 83110 3837 1.44 T 58
457 0 125 137 175 43150 187 1BRE 2470 BE750 3778 1,44 7.3
457 0 6,0 174 222 53060 16,5 361 33 107600 | 4723 1,44 575
457 200 218 il ] BSEA0 155 2074 aaz? 131400 | 5746 1,44 4 B4
4570 250 266 330 TB2H 15,3 7S 4671 158400 6851 1.44 A7S
4570 3040 318 402 82170 15.1 4054 5475 184400 | 8088 1,44 3,17
508 (1 6.0 743 6 2B810 177 1174 1512 5pE20 2247 1,80 11,5
9080 8.3 Tre 8 3 1250 177 1230 1566 §2490 L) 1,80 128
5080 a0 b6 128 38280 177 1548 2008 TRSE0 A053 1 B0 191
308.0 1a.0 123 158 48520 1748 1810 2480 G7040 360 1,60 814
08,0 13,0 147 187 SFS40 175 2205 253 115100 4530 1,60 .81
S08.0 12.5 153 185 S8780 17.5 2353 3070 115500 4705 1,80 §.855
S08,0 75,0 184 247 74910 17.4 P 3874 145500 SRS 1,60 5,15
SR80 200 241 aay 91430 17.3 JE00 4768 1829040 7196 1,80 415
S08,0 250 288 a7a 111000 17.1 367 5837 221800 B7 34 1,E0 3.38
SR80 30,0 354 451 129200 18,9 SOEE G564 253400 10170 1,60 2,83
5100 50 Bo 4 114 5192 1.4 1702 2183 103000 3405 1,82 11,2
51400 5,3 95 B 118 S4440 212 1785 2208 108000 AETe 1,682 18,7
8100 B0 118 151 BR550 21,3 2248 2B09 137100 4405 1,52 .42
8100 10,0 148 186 B4850 M2 782 ‘3600 185700 fldi] 152 676
&10 0 120 177 225 10080 21,1 JA0S 4252 2017040 BE11 1,62 555
&10.0 12,5 184 235 104E 21,1 3435 4483 208000 [T 7,592 543
&i0.0 18,0 234 250 131804 21,0 4321 5847 283800 B4 1,02 4237
$10.0 200 291 371 161 544 208 5285 B9E5 32300 10550 1.92 344
Lig Lil] 280 351 45D 2GRN0 20,7 Bd5B 8581 A03800 12010 1,82 >rT
0.0 300 429 547 230500 205 TEGT 10100 461000 15110 1,92 233
0 5.0 104 133 B2570 bk 2323 2982 165100 A5 223 858
7110 5.3 109 13¢ G680 24 8 2438 128 173200 4871 223 213
711.0 8.0 1349 177 108200 24 8 3071 G54 215300 141 223 7.2
7110 10,8 173 220 135200 24,8 3806 45914 270600 612 223 5 TR
11,0 120 207 254 161000 247 4529 11T J22000 P05y 223 483
TG0 125 215 274 167360 | 247 4707 [T 7o | aHS 333 484
T11.0 16,0 27d 7T 211000 [ 248 S FEETY] 422100 11870 223 465
71148 20.0 341 434 253400 24.4 TGS BES2 S18700 14500 2.23 283
711,0 25,0 423 LAY MT400 [ 243 Ga27 11770 634700 17850 2.2 238
711,0 34,0 504 fl 372800 241 10490 13020 T4EE0D 21000 2.43 198
T8Z0 a0 112 143 1018040 26,7 2872 320 ek -i] 5345 234 894
762.0 g3 117 150 106800 0,7 2803 3598 213600 S805 2,28 8,52
TE2.0 80 149 18 134700 26,7 3535 4545 250400 7070 2.9 872
TE2.0 10,0 185 276 1687904 26,8 4384 5855 33100 8788 239 5.98
TE2.0 12.0 Py 282 1988400 26,5 5219 8751 JO7 700 10440 2,39 4 81
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Specifiod | Specifiud | Mawe par Crosy- Swcand Radlie of Elastic Finntic Torsional | Tomiconl Supar- Momiinat
utside | thickness unit sectional | moment gyrubicn S4etion waction nariia modulus | ficial area lngth
diamater length Ama of arem duh m [ pir e | partonng
lngth
11 T A ] i [ Wy [ fx 1 A
mm mm kg/m o cm' &m om” o’ om e mim m
FEZ R 125 2 284 206700 285 5428 FO23 413500 10900 2.38 EE]
82,0 16.0 204 A7E 261000 2.4 5850 B0 522000 13700 2.39 40
- rq] ] 308 456 221100 B2 BA2T 11004 G42200 18860 239 2.73
7820 250 454 579 383500 ma 10227 13580 JEELHD 20650 2,29 2.20
620 0,0 542 &a0 4852000 258 12148 18080 B257 00 24300 235 1.8%
8130 a0 158 202 153800 85 4032 5184 327800 [T 285 .30
§13.0 16.0 158 252 203400 28 4 50403 6448 40870 1007160 2,99 5.05
8130 12.0 227 0z 242200 283 5958 700 454504 11830 258 4 22
813.0 125 247 314 251900 283 196 811 203700 12400 Z 55 4,05
813.0 15,0 314 401 318200 28,2 7e28 10170 E33400 15660 255 3,18
8130 20,0 391 458 392000 28,0 Gadt 12600 73800 19280 255 2,58
B813.0 250 AB5 1% 480800 278 11829 15530 51700 360 2,5% 2 08
B13.0 300 579 738 568400 27 13933 18400 1133000 | #7870 2.55 1,74
14,0 8.4 178 228 33700 320 5113 BS5T 487300 10230 287 554
14 0 19,0 223 284 28Qz200 2.0 §340 arre 580200 12700 287 4,48
2140 120 287 340 45880 He 75E9 BT84 801800 15140 2.87 A7S
8140 12.5 278 354 A56700 3.8 T8 10180 T15400 15740 287 3,80
8140 15.0 254 451 455100 1.8 PREG 12600 10300 18820 2,87 282
214.0 20.0 441 562 551500 LR 12288 15980 1123000 | 24570 2.87 2.27
€14, 25 0 548 94 30500 214 15105 18760 1321600 | 30219 287 1,82
5140 n0 G54 B33 814800 .2 17829 234350 1830000 | 35660 2.87 1,53
1016,0 g0 149 253 321800 35.8 533 B129 5436000 | 12670 3,18 503
1016.0 10,0 245 216 30880C 356 7371 10120 REET 15740 3,19 403
10160 120 247 are 477000 355 5388 12100 254000 18780 319 337
10160 12.5 08 54 498100 355 G566 12530 552300 18550 319 3.23
10160 16.0 05 &0 BZas0n 354 12372 16000 1257000 | 24740 318 2 53
10160 08 481 826 TTEALQ 352 15282 19840 1553000 | 30560 319 2,04
10160 250 611 7B S50 350 TBE21 24560 1912000 | 37640 219 1,684
| 10160 0,0 724 9249 1130000 | 349 22251 28180 2261000 | 44500 319 137 |
1067 .0 10,0 261 332 4834900 374 8602 11170 227650 17390 335 384
10670 12,0 212 308 53420 3r.3 10373 13480 1107900 | 20750 2,38 32
1067 0 12.5% 325 414 SToTd 37a 10780 1390G 1151000 | 21580 .35 XA
10687.0 18,0 415 528 720600 av.2 13676 17680 1458000 | 27350 3,35 241
1067.0 20,0 516 658 201400 ar.n 15903 21930 1804000 | 33810 328 184
1067,0 250 842 818 1111000 [ 385 20831 27150 2223000 | 41880 338 1.58
10670 ana 7T I 1315000 | 387 24p48 32270 2630000 | 49290 335 1,30
11680 108 286 e BO0E00 40 9 10443 13410 1220000 | 20880 2 87 3,50
11880 12.0 242 338 728100 408 12467 18040 1456000 | 24830 357 2.92
11660 125 358 454 Ta7400 409 12580 18650 1515000 | 25540 3,67 2,81
11680 160 455 579 SE0AD0 407 15452 21240 1522000 | 22500 3,67 2,20
1168 0 200 Seg s | 1189000 | 408 20353 26360 2377000 | 40710 3,67 1,77
1168 0 25.0 FOS BER 1467000 | 404 25115 2670 2633000 | 60230 3 87 1,42
12960 10,0 208 380 884000 427 11387 14820 1368000 | 22770 383 3,35
1218 0 120 357 455 H2E7O0 427 13587 174580 1657000 | 27190 3,63 2,80
1210.0 125 372 474 BE2X0) 42.7 14148 18200 1724000 | 25290 383 2,60
12149.0 16, 475 23 1024000 | 42 & 1751 23260 2188000 | 35400 3,83 241
1219.0 20.0 561 753 1354000 | 42,4 22T 28780 2708400 [ 24440 383 1.69
1219.0 25,0 738 938 1672000 | 422 27430 35654 344080 | 54860 283 1,38
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Figure .1 — Clrcular hollow sectlon
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Table C.2 — Nominal dimensions and sectional properties of a imited range of square hollow sections

{see Figure C.2)
Specifiad | Spaciied | Wass por Crong- SEseond | Radius of Elastic Plantic Tomboral [ Tomenal Super- Mominsl
L3 thicknass unlt sactionsl momant gyration anchion Faction Ata micdulit | Tieisl mrea length
dimenmi- length [T ] of arpa miduluk | modulos | consdunt | contlant | parmeire | parbonne
o length
il I3 M A ! i W W Ix r As
mm mm Rgim e o @n cm” om- on’ em’ mim m__ |
20 2.0 1,05 1,34 0562 0,720 0,592 0,877 1,21 108 00731 53
25 2.0 1,36 174 148 0 924 1,19 147 253 140 0 0931 733
23 28 164 20\ 1688 0,888 1,35 1™ 287 207 00814 E1Q
25 3,0 1.8% 241 1.84 0874 147 1,91 333 227 00857 528
30 20 168 214 272 1,13 1,81 21 4 B4 2,73 2113 So8
n 25 2.03 2,58 3,16 1,10 210 241 &40 3,20 o111 492
a0 3.0 2.38 3.0 350 1,08 234 2 98 g.15 A58 0,113 423
40 24 2.1 2.54 g 94 1.54 547 FRE] 113 5,23 0153 434
L) 25 2,82 3,50 82 1.51 411 4 87 136 6,31 0,151 355
40 3.0 3.30 41 0,32 1,49 4,56 672 15,8 77 0,150 g2
40 40 4,20 535 11,1 144 5,54 7,01 154 B48 0,148 23§
50 20 283 3,74 141 1,85 5.649 B B8 228 [ 0,192 341
&a 2.5 3. B0 4,50 189 182 L] B OF 275 10,2 18 278
5Q 3.0 4,29 541 185 1,30 T8 B3g 32.1 11.8 0,182 238
50 4.0 543 895 237 1585 49 11,7 40,4 144 0,188 185
50 5.0 5,55 8,36 270 1.50 10,8 13,7 47.5 15,8 0. 183 152
BQ 2.0 3,56 454 251 235 #,38 XL 39.8 12.6 0,233 281
B& 2.5 4,30 5 59 302 2,33 10,1 118 487 15,2 0,231 228
EQ 30 518 881 3|1 231 117 140 5T 177 0,230 183
&0 4,0 &6.71 8 55 RKE 2% 145 178 F2a 220 [T 148
&0 5,0 B 13 1.4 50.5 Y 16.8 20.89 BE 4 258 0,223 123
60 .0 245 120 54,1 2,16 18.7 237 58,4 289 2.215 106
80 63 255 12,2 54,4 211 18.1 234 100 288 0,213 106
Fii) 25 547 8 5y 49,4 2M 14,1 165 78,6 212 0,271 185
i) an €13 7481 b7.5 | 16 4 184 924 M7 0,370 183
70 a0l 7oy 1.1 21 287 208 248 119 31 0,288 126
70 2.0 8.74 124 846 262 4.2 258.8 142 k- X Q283 103
70 6.0 112 144 95,2 2,57 27 2 A 183 414 Q258 883
_?!]_ B3 11,5 147 pricK:] 2,53 26,8 334 168 421 0,283 BT
80 34 707 a.01 [T 312 22.0 5.8 140 330 0,310 141
| & 4.0 8,22 11,7 111 3.07 275 RN 180 41 8 0,308 108
ag 5.0 11,3 14 4 13t 303 32,9 38,7 218 437 2,303 BE.7
J:]4] B0 13.2 15,8 143 2.98 373 458 252 95,5 2,233 af
4] 6.3 13.5 17.2 148 204 Tl 45 1 21 57.8 0,283 1.0
1] 8.0 18,4 208 168 2 84 421 53,9 a7 8648 0,286 £1.1
=] 2.0 am 10,2 127 352 282 330 201 42 5 0,350 126
FIe] 4.0 10,5 123 152 348 36,0 42,8 2831 54,2 0348 g4
50 5.0 12,8 18,4 193 443 42,9 51,4 316 B 7 0.343 fr.a
g0 & 0 151 18,2 220 335 43 0 56,5 368 74,2 0,339 86,2
50 £3 155 15.7 221 3,35 48 1 02 382 76,2 0,333 B4.6
1] B0 18.8 24.0 255 3,25 X 713 456 BE.B 0,326 53,0
100 2.0 B o8 114 177 184 354 41,2 ra 532 0,380 112
100 4.0 1.7 149 228 2,88 45,3 533 62 68 1 0 386 85,2
100 5.0 144 164 Pl 3,84 542 546 441 817 [ETES 88,4
100 6,0 110 ME 31 3.78 623 751 514 a1 0,379 56,8
{0} 6.3 175 2 314 3,78 62 B 76 4 536 7.0 0,373 8.3
100 B G 214 2 JE6 3.67 Ti2 91,1 G455 114 0,356 46,2
100 100 250 e 411 395 B2 105 a0 120 0,357 301
100 1290 283 361 408 330 818 110 o4 126 0 335 A5.3
100 12,5 8.1 370 410 333 821 111 804 137 0 336 344
120 a0 10.8 138 2 & 78 521 &02 488 TH2 0470 prg ]
120 40 14.2 181 403 471 570 B3 837 101 0 458 TH 2
120 50 17.5 22,4 486 4 84 800 854 778 122 463 ard
120 5.0 20,7 264 582 4 61 837 112 9413 141 3,453 48 2
120 B.3 I 273 Lk 4,58 953 114 855 146 0,453 X
120 8.0 254 J3.6 7T 4 48 113 138 1163 175 2 446 e
120 10,0 31.8 40,6 i 4 38 124 162 1376 202 0437 N4
120 1210 35 5 45 7 B0E 4 124 174 1518 218 2416 79
120 12.5 369 47.0 317 417 126 178 1554 k) 0,416 271
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Specified | Specified | Meswper | Crose- Sacond | Aedlusof | Elstic Plastic | Torlonal | Tomional | Super Nominal

aldn thicknoss unit aaconal nomant gyretion saciion Sachion nwtia modubss | ficial area length
dimensi- ngih [ 1T of arma moduls. | modulue | conmimnt | comstant | per metre | pertonne

on length

a I M A ! i We Wy IR [ Ay

mm mm kgm cm e cm o i o an mim m
140 4.0 18,8 213 B52 5 52 23,1 108 1023 140 0 MG 59 F
140 5.0 207 26 4 71 S4B 113 132 1256 178 i 543 45 3
140 50 245 3,2 fy) 543 131 155 1479 (=] [T ) 8
140 5.3 254 32,5 241 5,30 134 160 1550 208 0533 394
140 g0 3.4 400 1127 5,30 161 154 18901 244 1,526 348
140 10,0 58.1 456 1213 5 2 18F 230 2274 281 0817 2% 2
140 120 434 553 1393 503 200 253 2587 322 0458 254
140 125 448 570 1425 5 0 204 256 2834 320 0.4%: 223
150 4 0 18.4 228 508 583 108 126 1253 182 0, 56 555
154 50 233 84 B8Rz 5 88 131 1593 1654 187 0.583 448
154 &0 26.4 K6 11486 5,84 153 180 1835 230 {1 578 ire
150 6.3 274 HE 1174 5 80 158 185 1822 234 0,573 346
150 80 23.8 4332 1412 5T 188 Pt 2354 286 0. 566 05
150 10,0 41.2 528 1653 561 F=l] 260 2839 i 0,557 24 2
150 12,0 47.1 01 1780 544 237 208 3231 380 0 538 212
150G 125 487 520 1817 541 242 206 3321 384 {1 538 205
154 16,0 &8.7 T4.8 2008 5,18 268 361 3830 440 0,318 170
180 4.0 13,3 2B BE7 6,24 123 143 1541 185 0 626 519
160 5.0 23.8 304 1202 6,28 150 175 1558 228 0,623 az.0
160 5.0 28,3 w0 1405 6.25 178 206 2238 264 0,818 354
160 ] 28,3 ara 1442 6,21 18 213 2340 275 0,813 1
160 8.4 36,5 454 1741 6.12 218 260 2897 3M 0,608 274
180 14,0 4 4 58 8 2048 E.02 256 F11 i) 305 0,507 225
160 12,0 508 ] 2224 5.8 278 348 3807 43 0,578 146
1B0 125 524 B7.0 22Th 5,83 284 358 4114 455 01.576 19.0
180 18.0 83,7 81.2 e ] 580 M8 413 4738 h20 0,558 157
120 40 218 7.7 1422 7.18 158 182 2210 237 0,708 459
180 L] 2740 34 4 1737 7.1 183 224 2724 200 0,703 Tl
180 5.0 321 40 8 2087 T8 225 284 3223 340 0,699 2
180 B3 333 42 4 2008 T.03 232 273 3383 354 0,693 300
160 g0 41,5 528 2548 E.54 282 338 4180 432 0,686 241
18D 10,0 50,7 548 17 B B 335 404 5074 15 0.677 107
1BD 12,0 58 5 745 3322 B.BEE ARG 454 5885 584 0 658 171
180 125 809 Tra 306 5. 55 78 487 8050 B0 {1.656 1685
18D 16,0 X M0 3587 B43 432 550 7178 B84 0 6358 136
200 4.0 74.3 303 1965 7497 157 776 3049 205 0,756 41,2
200 5.0 30,1 35 4 2410 7.83 241 278 3763 362 0,783 332
200 B0 35.8 45 8 2533 7.BB 283 330 4450 426 077D r 9
200 8.3 w2 474 2022 70 262 341 4582 444 0773 26,8
200 8.0 48 5 59 2 3566 T.7B a7 421 5815 544 0,768 Fa k)
200 10,0 57,0 726 4251 7,65 475 508 7o72 651 0757 176
20 120 66 0 Bd 1 473 T.50 472 578 B30 743 ) 738 152
200 125 88,2 870 4558 747 496 L 8502 765 0,796 48
200 1640 8.8 1067 58,25 7.2 5582 708 10210 B} 0,718 11,8
220 LX) 332 42 4 vt 874 54 T 5038 442 0,863 30,1
220 60 L) 5( 4 12 ET0 347 402 5876 521 0,850 253
220 6,3 41.2 55 a0 B 95 EEL] 417 82r7 B2 0,853 24,3
220 a.0 41.% 8o e 4828 5 58 434 58 T815 i) 0 B 154
220 10,0 53,2 B0 6 (& F] E47 526 625 2533 BOA 0837 15 R
220 120 3.5 907 8487 B 32 550 T2 11150Q B2 0818 13,8
220 125 7E,2 o7 @t 8574 829 507 735 11530 951 0,816 131
220 160 839 120 TB12 B 06 T £81 13970 1128 0,708 17
250 5.0 380 48 4 4805 2497 -1 442 T443 577 0,883 5.3
250 (] 45 2 B Se72 202 454 524 8543 BB 0,970 22,1
250 L] 471 80 73 93,89 470 544 9260 711 0,973 2.2
250 .0 54,1 752 T228 9 B -] V6 11600 878 0,066 15,9
250 16.0 747 92,6 B707 Brn 547 g§22 14204 1062 O 95T 138
250 12.0 Bd B 108 4358 .55 I 044 168664 1228 0 938 11,8
250 12.5 Ag.0 12 10180 852 613 ATH 1780 1266 038 114
250 15,0 109 1349 12050 937 354 1180 21150 1520 0,918 518
260 B0l 471 LI B405 10,3 493 S8R 20 738 1.02 21,2
280 5.3 481 B8 6035 10,3 510 =] 10480 iz 1.0 204

a0
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Spacified | SpocHied Mans par Croas- Sacand Radius of Elnntiz Plaatic Tomional | Torskonal Super- Nominal

o ticknoas unit sactional | moment gyration skcHon nacthon Ivartin modulus | Pelal aren length
dimami- Wngth anon of ara modulys | modulss | constan | constant | permedrs | perionne

L] tength

# Fi M A ] i Wy Wy i i A,

THTY mm kgim cm* am' cm om cm o [T i m
260 8.4 E1.8 75,4 8178 10.2 g2 TH 12090 255 1.1 18,2
260 10,0 76,8 o3 & 28885 101 75 S04 18040 1156 0,097 13,2
2680 12,0 858 173 11200 0.8 882 1028 188840 1337 0.a7e 11,3
264 12.5 91,9 117 11550 8,63 268 1083 19550 1381 0 B7E 10,8
280 16,0 114 145 15740 2,73 1057 1283 23930 1663 0958 BT
R 80 5T 65 8 BG4 1240 B4 TE4 15430 997 1,18 183
EL 83 57,00 T2 6 10340 11.9 TE] TH5 18220 1042 117 175
k] B0 Fal: 81,2 12800 11,8 B53 41 20010 1203 117 14,4
o1} 10,0 884 113 15570 11,7 1035 1211 24970 1672 1,16 11,3
00 124 104 132 17774 11,8 11684 1402 29514 1829 1.14 9 85
00 128 108 137 18350 11,8 1223 1451 30800 1862 1,14 2,30
300 160 13 171 22080 114 1472 1774 3740 2209 1.12 746
350 &0 B4 107 20680 139 1152 1386 32560 1787 1.37 11.9
350 10,0 104 133 25190 133 1438 1676 40130 2182 1.36 B8
350 120 133 158 29080 138 1880 1840 47800 2582 1.34 &.18
350 12 5 127 162 A0S0 138 1717 2020 43380 2842 1.34 7 88
350 168G 158 203 JES10 13.4 2036 2488 51480 J2aa 1,22 828
4 10.0 120 153 AR230 15.8 1011 2214 G430 2842 1,56 £3§
400 120 141 180 44320 15.7 2218 2587 T8 EELT 1,54 7407
A0 125 147 167 45880 15,7 2004 2583 T A0 518 159 g.4a1
400 160 1B4 235 EB150 15,5 2808 33 83280 4238 1,52 £42

.|
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l
4 ' O
4 | N\
1
|
of vy
|
1
|

1 \.

Figure .2 — Square hollow sectlon
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Table C.3 — Nominal dimensions and sectional propertles of a limited range of rectangular holow

sactions (see Figure C.3)
Spocifisd  [Specie | Mass | Cross | Swecond moment of Radiua of Elastie saction Plastic section Tor Super- Nom-
e ] per BHE- AR gwation o s, DU sional ficinl Bras per inagd
dmengions | thick | wnll | bienal irtia metralangth  [langeh
nesd | length | arsm COnEtEn per
t tonne
¥ x H 3 A ] [ i Iy I Wity Wou Werye [ L r 4,
pm | mm | mm | kg'm [ em® | eni em | em | em cm’ om” o o’ em” | cm’ [ nrim m
40 |20 |20 |188 [21a | 405 1,34 1,38 [ o7es | 202 134 281 1,80 345 [ 23 [ p11s [ 596
40 |20 |20 [168 | 218 | 405 1,34 1,38 | D703 ) 202 1,34 281 180 345 |23 [ D113 | 506
40 120 |25 [203 255 | 468 154 1,35 | 0770 | 235 1,54 308 188 4086 | 272 [ 111 [ asz
40 l20 Jano [236 Tagr [ s 1,68 132 | 0748 | 260 1,58 150 212 457 300 [ 010 | 423
50 |30 20 [231 | 2484 | 654 423 1,80 [ 121 [ 3 2,86 4,74 333 877 [484 [ D153 | 434
50 |30 |25 |z8% [2ss | 115 505 177 (118 | 4,52 357 §,70 3,98 17 | 572 [ 0151 | 356
50 130 [ 3.0 |330 | 421 | 128 £70 178 [ 116 [ 512 3,80 857 4,58 135 | 648 [ 0150 | 505
|50 130 |40 [420 | s36 | 153 8,50 188 (112 [ 610 4 46 8,05 5,58 w5 | 771 | 0148 [ 238
60 |40 |20 [293 [357a [ 164 5,83 222 182 [eag 482 747 5,05 207 | &i1> [6i95% | 341
60 |40 |25 [360 [450 | 224 117 218 [ 180 | 738 587 $.06 &84 251 fer2 [019% | 278
60 'ab |30 [425 541 | 254 134 217 [ 188 | 646 6,72 10,5 7 54 243 [ 12 |09 [ 238
60 [ 40 J40 (545 | 6B5 | 310 18,3 211 [ 153 [ 103 8,14 13,3 0,84 387 | 137 |018s [ 183
60 (40 |50 JE56 [ 838 | 353 184 208 | 146 | 118 521 154 11,5 28 (158 o8y | 152
9 |50 [20 |356 |454 | N1,5 188 283 203 [ 800 7.50 10,8 858 3.5 122 [a23s |28
¥ |50 |25 Taze [ 5Es | 280 Ze 381 [ 201 |+0@ 9,04 13,2 10.4 458 [1a7 | 0231 [ 228
FOO[ %0 (30 [ 519 | 681 | 441 21 258 199 {128 10,4 154 12,2 536 | 171 | 0250 | 183
70 (50 (a0 [B71 | 455 | 547 32,2 253 | 104 | 158 12,4 19,5 15,4 681 | 212 | o023 T 148
70 [50 [50 [813 | 104 | 83s 57,2 248 [ 180 [ 181 14,3 23,1 182 B0E | 245 | 0223 | 123
B0 J40 20 [ 3556 [ 454 | 374 127 287 | 167 | 934 B,38 11,8 AT ac® | 1180 | o237 281
B0 |40 126 [4.39 | 555 | 451 15,3 284 | 165 113 7,83 14,1 8,72 76 [ 132 | 0231 | 228
B0 140 |30 [B18 [A61 | 523 17,8 28t 183 T 131 KL 16,5 10,2 38 (153 | 0230 | 193
B0 |40 J40 [B71 | B56 | 64,8 215 276 T156 | 162 10,7 208 128 §62 [ 188 |on226 | 149
8¢ (40 |50 [ei12 [ 104 | 789 245 268 | 154 | 168 12,3 24T 15,0 650 | 217 | 0273 | 123
80 (&80 J20 [412 [ 534 |85 L] 305 [ 244 [ 124 10,5 14,7 12,1 642 [ 171 | o273 [ 235
80 [ 60 |25 |517 | 650 | 60 ELX] 302 [ 242 [ 150 12,8 180 145 75,1 207 | 071 | 153
80 (&0 _[30 |et1a 781 | 700 44,9 300 [240 [ 175 15,0 .z 17 4 8853 241 | 027|163
80 |60 [40 |787 | 101 [&r9 55 1 284 (235 [ 320 187 270 221 113 305 | 0266 | 126
80 |80 | s¢ |e7o [ 124 | 108 557 286 [2am | 25@ 219 azz 264 138 35,7 [ 0263 | 103
80 |50 |20 [418 | 534 | 578 234 220 J208 [128 [ 18,7 106 534 | 1658 | b2ra | 239
a0 (s |25 | 5917 | &59 [ 704 28,2 327 [ 2687 | 154 113 183 128 53 185 [T oZf1 | 195
80 |50 [an |éqa [7.81 [ &89 27 324 [ 208 [1e2 13.1 228 150 J87 | 224 | B2FR | 163
80 (50 |40 [7er [ 101 [ 103 407 18 [ 200 | 228 183 284 18,1 877 | 28D | m2E6 | 126
80 |50 |50 | 870 [134 [121 474 312 (158 | 768 189 344 227 116 327 | 0263 [ 103
106 (40 [ 25 | 517 | 65w | 7a3 188 347 [156 [ 159 439 202 10.6 505 [ 168 | p271 | 193
wo (40 |30 |513 [ 7A1 | 823 27 344 [t87 [ 188 108 23.7 124 5a.0 [ 184 [H2fn | 165
00 (40 [40 [787 V101 [ 115 6.7 33e [ 182 | 231 123 303 157 745 | 240 [ D286 | 126
e (40 [ 50 [o70 [ 124 T8 L] 33t (1,58 [ 27,1 154 381 1848 878 | 279 | DIB3 | 103
0 |50 |25 [ 558 [708 872 MA 353 l2p9 [ 182 124 227 14 0 754 | 21,5 [ 0281 | 18D
00 |50 |30 [660 |A4T | 108 56,1 358 [ 207 [ 13 14,4 26 7 184 885 | 250 | 0290 { 152
00 |60 [ 40 |BED | 908 [ 134 44,9 350 [ 2o3 |68 18,0 341 ] 113 313 (o288 | 118
W0 [50 [ 50 [145 | 134 | 158 525 a4 | 198 |36 21,0 4.5 250 135 388 | 0283 | 654
w0 (50 (80 [123 [158 [ 179 58 7 338 | 104 } 3558 23,5 45,0 5 154 414 [ azre | @15
100 (50 [e3 [125 [158 | 17e 552 332 |19 [ 351 23,3 46,0 286 158 421 [0773 | rea
e [80 (25 |596 [750 | 103 45 B 3568 [ 249 | 208 15,8 251 17.7 103 262 10311 |88
100 (80 (30 [747F | oot | 121 £4 6 268 [ 248 T 241 18,2 206 20,6 122 36 | 0310 | 141
00 [0 |40 [622 T417 |15 55T 360 | 243 [ 205 229 37.9 286 156 287 [ 0306 | 108
100 [ 60 |50 | 113 | 144 | 181 B0 8 355 [ 237 |82 26,9 45 6 318 5 458 | 0,303 | 88,7
50
50
B0
B0
a6
8

50 128 15:4 226 184 72 3:12 452 3ng 851 47,2 208 827 | 0.243 7.8
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Spoched  [Specf. | Mass | Cross | Second momemol | Redus of Elastic section Plaslic saction | Tor- Supar- Nom-
sida wad e - area fryrdion: modulus madukes sional Rcial arwa par inal
dimangiong | theck- unil Honal mvartia metre bangth lengih
ness | langth | area conslan per
t konne
8 & H T A A Ter I Ty i W [ [ [ I I 4,
mm | mm | mm [ kgm | om® | em em’ tm { cm cm’ oI o cm’ cn' [ em’ | m'fm

100 | 80 a0 151 | 1982 | 258 182 agr | 508 | 517 455 L= X:) 54,7 EETd F3.0 ] 0329

120 | 60

120 | BO 20 BEG {114 | 230 123 449 | 3229 [ 284 g 46,2 R 256 502 | 0.290

120 |80 | 40 117 | 149 | 295 157 444 | 324 | 481 35,3 8.8 45,2 331 64,8 | 0,388

120 | 30 5.0 144 | 164 | 383 185 436 | 320 [s88 488 724 M7 402 ¥7.8 07283

120 180 | 60 170 | 218 | 408 216 43 | 315 [ e77 538 £84.3 835 464 86,4 | 0,379

120 180 | &3 175 | 222 | 408 217 428 | 312 | e&d E4.3 85,6 ed T 488 21 | 0373
80

140 | 80 4.0 130 16:5 430 180 310 | 23¢ | 614 451 755 0.3 412 5.5 | D425

200 (100 | 50 223 | 284 [ 1488 ART 17 | 419 148 95:4 181 112 1208 172 0 563

200 | 100 | 100 | 413 | 5368 | 24aq 8iB 682 | 384 | 244 154 318 185 2154 292 0557

200 {100 | 128 48:? 620 | 2654 ga2 658 | ATH | 266 178 350 Fryl 2474 | 329 0,535

200 ] 120 (40 18,3 | 245 | 1352 418 743 | 502 138 103 164 112 1245 | 172 0626

200 | 120 E:l.'.l 28:3 350 | 1828 874 TA2 | 493 183 146 237 186 1847 245 1]

200 | 120 | 6.3 285 | 374 | 1678 898 ¥27 | 4499 198 1350 244 172 2040 255 0ha13
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Spacified  [Speot: | Mass | Cmss | Second monmenl of Radius of Elustic sacion Plasac sechon Tex- Super- -
L1 iad per 8t area gyration Mg modubs slonal ficial area paw iretl
dmenmions. | ticke | unit | Ganat Inantia sl leagth  lengih
ness | length | s constan par

1 e

g x H r A A - Iz dyr fox [ . Wz o [y L £ A,

mm | mm | e | kym | e | cm em | om | om o cm” om’ em” | em' [ em’ | mm | m
200 [ 120 | &0 5 [ 454 | 2388 t07e TA7 | 487 | 230 180 298 269 2507 | 308 0606 | 274
200 (920 [ 100 [ 444 [ 558 | 2808 g2 704 | 4,72 281 210 358 250 307 354 0,587 22,5
200 | 120 | 120 | 509 | G649 | 3034 13688 684 | 458 303 prd:] 305 278 3419 408 0.578 188
200 | 120 | 125 | 5268 | 670 | 3080 1507 E8D | 457 310 233 408 285 3914 116 0.57¢ 18.0
250 | 150 | &0 30,1 354 | 3304 1508 828 | 877 264 201 320 225 32856 A3T 0,783 332
250 | 150 | 6.0 358 | 455 | 3888 1768 §5.23 | 825 311 236 378 288 3ABE 308 0.77e 27.B
260 [ 150 | 6.3 372 | 474 | 4001 1825 518 | 9.2 320 243 331 276 076 412 0773 268
250 | 150 | 8.0 465 | 507 | 4888 X215 808 | 612 |39 i ] 482 340 5050 | 504 07es | M5
230 | 150 | 10D | 570 | 7268 [ 5825 2634 8,98 | 802 | 485 b 532 400 B11 2oz 0.757 1768
250 | 150 120 | 660 | 841 | g458 2925 B.7F | 580 547 A8 558 463 TORB &84 0,738 152
250 | 190 | 125 | 683 | 870 | 6632 3002 73 | 587 531 400 878 477 7315 Tid 0,734 148
230 | 150 | 16.0 | 838 | 1065 | TS0 3453 B47 | 580 813 460 BO5 i) B713 8§23 0718 11,8
260 [ 180 | 5O 332 | 424 | 111 2350 9688 | 745 317 281 3F7 299 4885 478 0,883 301
280 | 180 | 8.3 41,2 | 526 | AdHa 2856 277 | 738 6 17 463 381 HBa4 523 0,853 24,3
260 | 180 [ 40 51,8 | BEE | B145 493 ped | ¥ |47 el 573 446 7287 | 642 0,848 104
260 | 190 | 100 (@32 | A06 | 73s3 4174 a5 | 720 SE6 454 [ 540 BB50 LE4 0.837 15,8
260 | 180 | 120 | 735 | 8A7 | A2as 4379 #38 | 707 [k ) 530 To §15 10330 | 234 0218 134
260 (180 | 125 | 782 | 870 | mdn2 4812 935 | T4 B2 535 815 835 {0880 | 511 0.818 131
20 | 180 [ 160 [ 939 | 120 823 5514 811 | 685 783 834 arr 758 12690 [ 1079 | 0788 107
300 [ 100 | B8O 358 ) 458 | 477F B42 102 | 430 318 1E8 411 188 2401 208 0775 2ra
0 | 100 | 83 372 474 | 4807 BEB 102 | 4.28 27 174 425 184 2515 318 0,773 268
300 (100 [ a0 485 | 50,2 | S&7R 1045 100 | 420 83 200 523 238 3080 365 [ Al
300 [ 100 [ 100 [57.0 | 726 | 710B | 1224 | 980 | 211 | 474 245 631 285 3661 | 455 | 0757 | 17,6
N0 | 100 [ 120 | 650 | B4 FEROE 1343 §684 | 400 521 289 Hd 321 41 F7 5048 0,738 152
WO | 100 (125 | eaa | BTO [ BOID 1374 959 | agy | 534 275 732 330 4292 | 521 0,738 14,8
A | 100 [ 18,0 | B3E | 107 157 1543 926 | 380 B10 309 -] 335 4938 582 Q.78 1148
0 | 150 | B0 405 [ 56 | 6074 2080 108 | 636 405 277 500 308 4088 478 0878 247
| 200 [ 150 | 6.3 422 | 53,7 | a8 21540 10,8 ] 6.32 418 287 o17 321 5234 489 0.B873 27
0 | 150 | BO 528 | 672 | T34 2623 107 | 8285 512 350 840 IS 6481 B12 0,885 189
00 [ 150 ] 100 | &40 [ B2ZE | o208 3125 106 | 6.16 14 &17 Iis 478 7878 73 0,857 154
e | 150 120 [ 754 | 861 103040 | 3484 104 | 8,403 A7 AB5 LK) S48 15 B37 Q838 133
300 | 160 ¢ 125 | TBA €95 | 10580 | 35g5 103 | 801 708 479 812 k] D452 Baz {1 B33 124
300 | 150 [ 18,0 | 854 | 123 [ 12330 | 4974 100 | 583 | B25 557 1082 673 11330 | 15 | O B1B 104
0 | 208 | 80 452 | 578 [ 730 8z 113 [ B29 ] 404 =08 588 445 A115 ] B84 0879 | 221
300 1200 [ 6.3 47 1 800 | 7624 4404 11,3 | 827 508 410 810 453 B524 BA0 0,873 212
300 F 200 | 8.0 581 752 | BAEW hgag 112 | 8,19 624 50q 757 i74 10630 | B3R L] 1648
300 | 200 [ 1040 | 727 | 824 | 11210 | 4058 111 | 4.09 7 B0 321 [E13] 12880 | #0v2 | 0957 128
300 [ 200 (120 | 848 | 108 12780 | 5854 108 | 7 846 3%} 85 1056 801 15240 | 1187 | 9838 118
3 | 200 | 125 [ a80 | 112 13180 | 7050 108 | 794 B T0E 1091 828 15770 | 1204 | 0935 114
30 | P00 | 1840 | 108 138 15820 | 8340 108 | 775 1{41 24 318 1000 16220 | 1442 | 918 818
30 [ 260 | B0D 4.7 | 856 | 12460 | 7455 134 | 103 | 712 597 B3 871 14550 | 987 118 183
350 [ 250 [ &3 ET.0 ) 728 | 12920 | 77aa 132 | 1032 738 820 376 =] 15250 1 110 | 117 175
50 | 250 | 8.0 T1L6 [ 91,2 | 18000 | 8573 132 | 102 Ll ] 12 1] 18140 | 1253 [ 117 14.0
A50 | 750 | 10.0 | B84 | 113 18410 11580 | 131 10.1 1108 927 1335 1062 23500 [ 1522 | 116 11.3
50 | 250 | 120 | 104 132 22200 | 15280 [ 120 | 100 1268 101 1544 122¢ TS0 [ 177D | 114 2.68
250 | 350 | 125 | 108 137 22920 | 13680 [ 128 | §9.5% 1210 1085 1558 1272 28770 | 1830 | 114 9.30
350 | 250 | 160 | 134 171 27580 | 184230 {127 | 581 1576 1215 1954 15854 J6600 [ 22X | 112 T8
400 | 200 F 80 718 | 912 | 18970 | 8517 144 | 84S [TL] G52 1173 T3 15820 [ 1133 | 1,17 14.0
400 | 200 [ 125 | 108 137 27100 | 9260 141 | 832 1355 D25 1714 1062 23600 [ 1644 | 1.14 9,30
400 | 200 [ 180 | 134 171 42550 | 11080 | 138 | BDS 1827 1106 2083 1204 28950 | 1884 | 112 748
ADD 1200 [ &6 842 107 26120 | 16210 | 165 | 123 1256 1081 1487 1224 31180 | 1747 | 137 1.9
400 |00 [ 160 | 104 133 G0 | 18730 | 162 | 122 1530 13156 1824 1501 /40 [ 2432 | 1,34 481
400 |30 [ 120 | 123 155 A5280 | ZFVED ] 150 | 124 1754 1516 e 1747 45530 [ 2487 | 1,34 B, 18
ADD | Agn | 125 | 127 182 | 2e4pp | 23520 | 150 | 120 [ 1824 15668 21590 1810 47240 | 2580 | 124 7.B6
400 | gD [ 160 | 15¢ 203 44350 | 28540 | 148 [ 11,8 22118 1960 2708 2228 SETI0 | M58 | 1,32 6.28
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Figure C.3 — Rectangular hollow section
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