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Foreword

OneSteel Australian Tube Mills is one of the world’s premier producers of welded steel tube

and pipe for structural, mechanical and low pressure reticulation applications. For many years,
OneSteel Australian Tube Mills has been at the industry forefront with numerous innovations
delivering significant value to a wide range of key industries. With manufacturing facilities
strategically located in Australia (Brisbane, Newcastle, Melbourne and Perth), OneSteel Australian
Tube Mills is effectively placed to supply high quality tubular steel products to markets in Australia,
New Zealand, South Pacific and South-East Asia.

OneSteel Australian Tube Mills’ innovative approach to the development of tubular products has
been noted by various industries for many years. This has included the introduction and ongoing
push of higher strength RHS and Pipe products which reduce weight and cut costs for end-users.
Strength enhancements began with Grade C350L0 (“TruBlu”), then Grade C450L0 (“GreensTuf”)
and DuraGal® and now C450PLUS™ (previously DualGrade® C350L0/C450L0) products.
OneSteel Australian Tube Mills were the first to develop and promote these grades into Australian
Standards and its market areas and now offer the largest range of C450PLUS™ sections — not
only in Australia but across the world.

Development of tubular shapes has also been an important strategy for OneSteel Australian Tube
Mills. Specific shapes (some of which carry patents and trademarks) were developed for defined
industries and include the SiloTube, UniRail, StockRail and Architectural sections. Limited rollings
of other forms of hollow sections can be supplied on a special order basis.

Apart from material improvements, OneSteel Australian Tube Mills’ plants also produce different
types of coating systems for tubular products. Revolutionary primer-paint systems were
developed with industry participation to protect hollow sections from rust during warehouse
storage, transportation and fabrication as well as offer a smooth clean work surface during and
after fabrication.

OneSteel Australian Tube Mills now supplies the largest range of welded tubular steel products in
Australia which vary in shape, grade and finish.

Compared to other steel products, the worldwide consumption of welded tubular steel products
is significantly increasing. The main reasons for this outcome is due to the aesthetics, engineering
efficiencies, cost-effectiveness, increased specifier/end-user awareness and the high value-
adding inherent with tubular products. This has now firmly positioned OneSteel Australian Tube
Mills as the preferred tubular supplier within many industries.

Quality products, people and service sets OneSteel Australian Tube Mills apart from its
competitors.
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Preface

The “Design Capacity Tables for Structural Steel” (DCT) suite of publications from the Australian
Steel Institute (ASI) — previously the Australian Institute of Steel Construction (AISC) — has been
commonly used by design engineers for at least a decade. The actual origin of these publications
goes back to 1969 when the Safe Load Tables (SLT) was published by AISC (at the time) for the
then permissible stress based steel structures Standards AS CA-1 and subsequently AS 1250.
The SLT was published in six editions (the last edition being in 1987) with both hot-rolled “open”
sections (e.g. UB, UC, PFC, etc) and structural steel hollow sections (CHS, RHS and SHS)
included in its contents.

The release of AS 4100 Steel Structures in 1990 to supersede AS 1250 saw a change in design
philosophy from permissible stress to limit states design principles. Such a change prompted the
revision of the SLT to manifest itself as the DCT. The first edition of the DCT had an overall format
which was similar to the sixth edition of the SLT and included both open and hollow sections.
However, due to the growing popularity, increasing range and innovation of hollow section
construction, the DCT was effectively split in 1992 with the release of the “Design Capacity
Tables for Structural Steel Hollow Sections” (DCTHS) which only considered tubular members.
Thereafter, a second edition of the DCTHS was released in 1999 entitled “Design Capacity Tables
for Structural Steel — Volume 2: Hollow Sections” (DCT-v2:HS).

While somewhat of a challenge, the aim of the DCT-v2:HS (and preceding DCTHS/DCT) was to
provide current information on hollow sections available from various manufacturers. However,
at the time of publication, the consolidated product range listing from each of the manufacturers
was disjointed and not reflective of available sections. Even though the DCT-v2:HS listed a

large range of hollow sections, this positive aspect was negated by imprecise information on

product availability. Various manufacturers also complicated the situation by producing their own
versions of the DCTHS even though they had a smaller product/size range. Subsequent market
studies by OneSteel Australian Tube Mills revealed that there was growing specifier and industry
frustration from the numerous but fragmented publications available that attempted to describe
the total range of hollow sections compliant with Australian Standards. Market feedback also
indicated some level of confusion with what sizes were available in various grades. There was no
ready answer to this frustration and confusion — unless, of course, a single manufacturer could
confidently supply a total consistent range of hollow sections.

As part of its ongoing Sales & Marketing strategies, and after much analysis, OneSteel Australian
Tube Mills are undertaking various initiatives to significantly grow the tubular market with a
substantial increase in product range and technical support. Prior to this initiative, one of the
limitations with tubular construction was the restricted range of large readily available hollow
sections that are fully compliant with Australian Standards. For RHS/SHS this was seen to
typically “top out” at 250 x 250 SHS with thickness up to 9 mm thick. The situation with CHS was
slightly different with the availability of larger “down-graded” line-pipe though there were some
issues reported on the compliance of such products to the structural requirements of AS/NZS
1163 Grade C350L0.

The ability to supply a full range of structural steel hollow sections coupled with the ability to ease
industry frustration from the lack of consolidated correct information of such sections also sees
OneSteel Australian Tube Mills providing a large array of technical/marketing media (i.e. literature
and software). Part of the media includes this DCTHS which is based on AS 4100-1998.
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Preface (continued)

In order to embrace the acceptance level of the previously published industry document, this
DCTHS follows the same format as the ASI/AISC DCTHS. This means that the Parts of this
publication follow the same numeric sequence as those in the ASI/AISC DCTHS and AS 4100.
The tabulated data and much of the text in this publication also follows the same format and
sequence as the ASI/AISC DCTHS which now makes it a ready companion to the DCT for hot-
rolled “open” sections. Hence, if readers are familiar with the current ASI/AISC DCTs they will also
be familiar with this publication.

Whilst based on the ASI/AISC DCTHS, some minor revisions, corrections and updates were
incorporated in this publication as well as recognition of the changed “loading” Standards to AS/
NZS 1170 and other related Standards. Also, readers will note that this publication is produced in
“landscape” format — i.e. the width of the page is the longer dimension. The rationale behind this
modification followed industry surveys that noted the generally published “portrait” format did not
suit publications substantially containing landscape tables. Consequently, this and several other
OneSteel Australian Tube Mills publications have been produced in landscape format. For additional
information, readers should also refer to page (ii) for the appropriate use of this DCTHS.

As a complementary design aid to this publication, OneSteel Australian Tube Mills has also
produced a simple calculator for structural steel hollow sections designed to AS 4100. Called
TubeComp®, the software provides much of the information contained in this publication with

just four (4) “clicks of a mouse”. The data screens of TubeComp® are dynamically updated and
can provide exact values of design capacities for effective lengths not listed in the tables of this
publication without the need for linear interpolation or extrapolation. TubeComp®, like this and
other publications, are freely available from OneSteel Australian Tube Mills by using the contact
details noted below.

It is interesting to note that after nearly twenty years since the release of the first DCTHS, the
same basic team involved in the first document has been brought together to develop this
publication. This team includes engineers for computations, content and project management as
well as graphic designers. Accordingly, we trust this publication is of value to designers of hollow
section construction and would appreciate any feedback on its adequacy or ways to refine it.

May your designs in tubular construction be fruitful ones!

Arun Syam
Editor & Tubular Development Manager
OneSteel Australian Tube Mills

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bllilllwim‘/
Standards

PART O PART 1 PART 2 PART 3 PART 4
General Information Materials Section Properties Methods of
Structural Analysis

Design Capacity Tables for Structural Steel Hollow Sections

DECEMBER 2010 v)

PART 5 PART 6 PART 7 PART 8 PART 9
Members Subject Members Subject Members Subject Members Subject Connections
to Bending to Axial Compression to Axial Tension to Combined Actions



Notation & Abbreviations

P, Bor, Dpw
by

bs

C

C250L0
C350L0
C450L0
C450PLUS™

effective area of a cross-section

gross area of a cross-section

net area of a cross-section

Australian Institute of Steel Construction (now ASI)

Australian Steel Institute (formerly AISC)

width of a section

bearing widths

width of a flange

stiff bearing length

torsional modulus for a cross-section; or Compact section (in bending)
cold-formed Grade C250 hollow section to AS/NZS 1163 with LO properties
cold-formed Grade C350 hollow section to AS/NZS 1163 with LO properties
cold-formed Grade C450 hollow section to AS/NZS 1163 with LO properties

RHS/SHS which satisfy the strength and elongation requirements
of AS/NZS 1163 Grade C350L0 and C450L0

Circular Hollow Section(s)

factor for unequal moments

depth of a section

outside diameter of a Circular Hollow Section (CHS)

clear depth between flanges

nominal size OD for Pipe (CHS) sections (as noted in AS 1074)
Young’s modulus of elasticity, 200 x 10% MPa

electric resistance welding

maximum value of (beam) segment length for Full Lateral Restraint
tensile strength used in design, as defined in AS 4100

yield stress used in design, as defined in AS 4100

*
fva

*
fvm

— = || —

<

average design shear stress in a web
maximum design shear stress in a web

shear modulus of elasticity, 80 x 103 MPa; or nominal permanent actions (e.g. dead
loads)

design (factored) permanent actions (e.g. dead loads)
storey height

second moment of area of a cross-section

warping constant for a cross-section (=0 for hollow sections)
| about the cross-section major principal x-axis

| about the cross-section minor principal y-axis

torsion constant for a cross-section

member effective length factor

form factor for members subject to axial compression
load height effective length factor

effective length factor for restraint against lateral rotation
exposed surface area to mass ratio

correction factor for distribution of forces in a tension member;
or twist restraint effective length factor

span or member length; or sub-segment length (also see note at end of notation)

effective length of a compression member or laterally unrestrained member
(also see note at end of notation)

impact properties (as noted in AS/NZS 1163)
nominal member moment capacity

My, about major principal x-axis

lesser of My, and Mgy

nominal in-plane member moment capacity

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Blliltlwim/

Standards

Design Capacity Tables for Structural Steel Hollow Sections

DECEMBER 2010 (vi)



Notation & Abbreviations (continued)

Mix M; about major principal x-axis n/a not applicable
My M; about minor principal y-axis oD outside diameter (for CHS)
Mo reference elastic buckling moment for a member subject to bending; OSATM OneSteel Australian Tube Mills
or nominal out-of-plane member moment capacity P applied concentrated load
Moa amended elastic buckling moment for a member subject to bending PAG Product Availability Guide by OneSteel Australian Tube Mills
Mox M, about major principal x-axis Q nominal imposed actions (e.g. live loads)
My Mg about major principal x-axis reduced by axial force Q* design (factored) imposed actions (e.g. live loads)
My Ms about minor principal y-axis reduced by axial force Rp nominal bearing capacity of a web
Ms nominal section moment capacity Rob nominal bearing buckling capacity
Mey Ms about major principal x-axis Ruy nominal bearing yield capacity
Mgy Ms about minor principal y-axis Ry nominal capacity
M* design bending moment r radius of gyration; or radius
M maximum calculated design bending moment along the length of a member or Iy radius of gyration about major principal x-axis
segment ry radius of gyration about minor principal y-axis
M% design bending moment about major principal x-axis R* design bearing force; or design reaction
M3 design bending moment about minor principal y-axis RHS Rectangular Hollow Section(s)
N Non-compact section (in bending) S plastic section modulus; or Slender section (in bending)
Nc nominal member capacity in compression S, (plastic) S about major principal x-axis
Nex N, for member buckling about major principal x-axis S, (plastic) S about minor principal y-axis
Ney N, for member buckling about minor principal y-axis S* design action effect, as defined in AS 4100
Nom elastic flexural buckling load of a member SHS Square Hollow Section(s)
Nomb Nom for a braced member t thickness of a section
Ng nominal section capacity of a concentrically loaded compression member t; thickness of a flange
N nominal section capacity in tension tw thickness of a web
N* design axial force, tensile or compressive UNO unless noted otherwise
n axis through corners of a SHS Vu nominal shear capacity of a web with a uniform shear stress distribution

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

one Build Y | Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010

Standards

PART O PART 1 PART 2 PART 3 PART 4
General Information Materials Section Properties Methods of
Structural Analysis

PART 5
Members Subject
to Bending

PART 6 PART 7 PART 8
Members Subject Members Subject Members Subject
to Axial Compression to Axial Tension to Combined Actions

(vii)

PART 9
Connections



Notation & Abbreviations (continued)

Vy
va

SHEEEEN
*

= =

oo

=

N N < X

@

nominal shear capacity of a web

nominal shear capacity of a web in the presence of bending moment
design shear force

total uniformly distributed applied load

design action; or design (factored) W

equivalent strength Maximum Design Load based on Moment (Table T5.1)
equivalent serviceability Maximum Design Load based on Deflection (Table T5.1)
equivalent strength Maximum Design Load based on Shear (Table T5.1)
strength limit state maximum design load

Wt based on design moment capacity

W based on design shear capacity

serviceability limit state maximum design load

W% based on deflection limit

W% based on first yield load

major principal axis coordinate

minor principal axis coordinate

elastic section modulus

effective section modulus

Z for bending about major principal x-axis

Z, for bending about minor principal y-axis

Z about the n-axis through the corners of an SHS

Z for bending about major principal x-axis

Z for bending about minor principal y-axis

compression member factor

compression member section constant

compression member slenderness reduction factor

> >
o |3

(2]

=1

e—'o<>’>’>’m>’>’>’:l:m

Notes:

moment modification factor for bending

slenderness reduction factor

coefficient of thermal expansion

ratio of smaller to larger bending moments at the ends of a member
ratio for compression member stiffness to end restraint stiffness
deflection

translational displacement of the top relative to the bottom for a storey height
moment amplification factor for a braced member

moment amplification factor, taken as the greater of 8, and ds
moment amplification factor for a sway member

compression member factor

compression member imperfection factor

pi (= 3.14159)

slenderness ratio

elastic buckling load factor

plate element slenderness

plate element plasticity slenderness limit

plate element yield slenderness limit

modified compression member slenderness

Poisson’s ratio

density of a material

capacity factor

1. The Tables use Lg and L in lieu of /, and [ respectively (as noted in AS 4100) to avoid confusion with the standard typeface used.
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Standard and Other References

The Australian Standards referred to in this publication are centrally listed in Section 1.1.2. Other
references are listed at the end of the initial text portion in each respective Part of the publication
(i.e. prior to the main table listings).
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Part 1
INTRODUCTION

1.1 General

1.1.1 Steel Structures Standard

The tables in this publication have been calculated in accordance with the Australian Standard
AS 4100-1998 Steel Structures. As far as possible, the notation and terminology used are the
same as those adopted in that Standard.

Cold-formed hollow sections manufactured in accordance with Australian Standard AS/NZS
1163:2009 Structural Steel Hollow Sections are included within the scope of AS 4100. Extensive
research [1.1,1.2,1.3] undertaken over a number of years has confirmed that cold-formed hollow
sections compliant with AS/NZS 1163 meet the inherent requirements of AS 4100. Cold-formed
hollow sections may also be designed to AS/NZS 4600:2005 Cold-Formed Steel Structures which
is outside of the scope of this publication.

1.1.2 Reference Standards

“AS 1074” refers to AS 1074-1989 Steel tubes and tubulars for ordinary service

“AS 4100” refers to AS 4100-1998 Steel structures

“ASINZS 1163” refers to AS/NZS 1163:2009 Cold-formed structural steel hollow sections
“AS/NZS 1170” refers to AS/NZS 1170:2002 Structural design actions

“AS/NZS 1554.1" refers to AS/NZS 1554.1:2004 Structural steel welding — Welding of steel structures

“AS/NZS 2312” refers to AS/NZS 2312:2002 Guide to the protection of structural steel against
atmospheric corrosion by the use of protective coatings

“ASINZS 4600” refers to AS/NZS 4600:2005 Cold-formed steel structures
“AS/NZS 4792" refers to AS/NZS 4792:2006 Hot-dip galvanized (zinc) coatings on ferrous hollow
sections, applied by a continuous or a specialized process

1.1.3 Table Format and Usage

Within this publication the terms “Table” and “Tables” refer to information in this edition and volume

of the Design Capacity Tables for Structural Steel Hollow Sections by OneSteel Australian Tube Mills.

A brief list of the Tables’ contents is provided in Section 1.5. It should be noted that the main
tables listing design capacities and other member information are placed at the end of the

initial text portion of each Part of this publication. The main tables will generally be listed within a
numerical sequence — e.g. Table 5.1 series (Maximum Design Loads for Simply Supported Beams
with Full Lateral Restraint), Table 5.2 series (Design Section Moment and Web Capacities),

Table 5.3 series (Design Moment Capacities for Members without Full Lateral Restraint), etc.

Any table listed in the (initial) text portion of each Part of this Publication will have a “T” before the
Table number - e.g. Table T2.1 in Section 2.2.

1.2 Range of Structural Steel Grades and Sections

The Tables contain information on the currently available (at the time of publication) structural
steel hollow sections supplied by OneSteel Australian Tube Mills (OSATM) which fully comply
with AS/NZS 1163. Section 2 should be consulted for further details on the structural steel hollow
sections considered in the Tables.

Reference should also be made to the OneSteel Australian Tube Mills Product Availability Guide
(PAG) for general information on the availability of the listed sections and associated finishes.

1.3 Units

The units in the Tables are consistent with those in the SI (metric) system. The base units
utilised in the Tables are newton (N) for force, metre (m) for length, and kilogram (kg) for mass.
Where noted, stress is expressed in megapascals (MPa).

With some minor exceptions, all values in the Tables are rounded to three (3) significant figures.
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Part 1
INTRODUCTION

1.4  Limit States Design using these Tables

AS 4100 sets out the minimum requirements for the design, fabrication and erection of steelwork
in accordance with the limit states design method and follows a semi-probabilistic limit state
approach presented in a deterministic format.

Definition of limit states — When a structure or part of a structure is rendered unfit for use it reaches
a ‘limit state’. In this state it ceases to perform the functions or to satisfy the conditions for which

it was designed. Relevant limit states for structural steel include strength, serviceability, stability,
fatigue, brittle fracture, fire, and earthquake. Only two limit states are considered in the Tables —
the strength limit state and, where applicable, the serviceability limit state.

Limit states design requires structural members and connections to be proportioned such that
the design action effect (S*) resulting from the design action (W*), is less than or equal to the
design capacity (¢R,) i.e.

S* < ¢R,
Design action or design load (W*) is the combination of the nominal actions or loads
imposed upon the structure (e.g. transverse loads on a beam) multiplied by the appropriate
load combination factors as specified in AS/NZS 1170 (Structural design actions). These design
actions/loads are identified by an asterisk (*) after the appropriate action/load (e.g. Wt is the
maximum design transverse load on a beam).
Design action effects (S*) are the actions (e.g. design bending moments, shear forces, axial
loads) calculated from the design actions or design loads using an acceptable method
of analysis (Section 4 of AS 4100). These effects are identified by an asterisk (*) after the
appropriate action effect (e.g. M* describes the design bending moment).
Design capacity (¢R,) is the product of the nominal capacity (R,) and the appropriate capacity
factor (¢) found in Table 3.4 of AS 4100. R, is determined from the characteristic values and
specified parameters found in Sections 5 to 9 of AS 4100.
For example, consider the strength limit state design of a simply supported beam which has full
lateral restraint subject to a total transverse design load (W*) distributed uniformly along the beam.

For flexure, the appropriate design action effect (S*) is the design bending moment (V/*)
which is determined by:

M* = W*L

8

where L = span of the beam.
In this case the design capacity (¢R,) is equal to the design section moment capacity (¢MV,),
given by:

¢Ms = ¢fyZe

where ¢ = the capacity factor
f, = yield stress used in design
Z, = effective section modulus

To satisfy the strength limit state, the following relationship (equivalent to S* < ¢R,) is used:
M* < oM,

The maximum design bending moment (\/*) is therefore equal to the design section
moment capacity (¢\,), and the maximum design load is that design load (W*) which
corresponds to the maximum M*. (It should be noted that other checks on the beam may be
necessary — e.g. shear capacity, bearing capacity, etc).

When considering external loads, in the context of this publication, the maximum design load
(WT) given in the relevant table must be greater than or equal to the imposed design load (W*).
Where applicable, the Tables give values of design capacity (¢R,) and maximum design
load (W7) determined in accordance with AS 4100. When using the Tables, the designer must
determine the relevant strength limit state design action (W*) and/or corresponding design
action effect (S*) to ensure that the strength limit state requirements of AS 4100 are satisfied.
Where relevant, other limit states (e.g. serviceability, fatigue, etc) must also be considered by
the designer. Some useful information for checking the serviceability limit state is included in the
Tables.
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INTRODUCTION
1.5 Table Contents 1.6 References
For the range of structural steel grades and sections considered, tables are provided for: [1.1] Hasan, S.W. and Hancock, G.J., “Plastic Bending Tests of Cold-Formed
(i) section dimensions and section properties: Rectangular Hollow Sections”, Steel Construction, Vol. 23, No. 4, Australian Institute
— Dimensions and Properties + Properties for Design to AS 4100 (PART 3) of Steel Construction, 1989 (NOteZ AISC is now AS| — Australian Steel |nStitUte).
— Fire Engineering Design (PART 3) [1.2] Key, PW., Hasan, S.W. and Hancock, G.J., “Column Behaviour of Cold-Formed
— Telescoping Information (PART 3) Hollow Sections”, Journal of Structural Engineering, American Society of Civil Engineers,
(ii) design capacity (¢R,) for: Vol. 114, No. 2, 1988.
— Members Subject to Bending (PART 5) [1.3] Zhao, X.L. and Hancock, G.J., “Tests to Determine Plate Slenderness Limits for
— Members Subject to Axial Compression (PART 6) Cold-Formed Rectangular Hollow Sections of Grade C450”, Steel Construction, Vol. 25,
— Members Subject to Axial Tension (PART 7) No. 4, Australian Ins}itute of Steel Construction, 1991 (Note: AISC is now ASI -
— Members Subject to Combined Actions (PART 8) Australian Steel Institute).
(iii) maximum design load (W*) for: See Section 1.1.2 for details on reference Standards.
— Strength Limit State (W) for Beams (PART 5)
— Serviceability Limit State (W¥) for Beams (PART 5)

Acceptable methods of analysis for determining the design action effects are defined in Section 4
of AS 4100 and material relevant to some of these methods of analysis is briefly presented in Part
4 of this publication.
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2.1  Range of Structural Steel Grades and Sections

These Tables cover the full range of structural steel hollow sections supplied by OneSteel
Australian Tube Mills manufactured in accordance with AS/NZS 1163.
The section sizes and their respective grades listed in the Tables include:

AS/NZS 1163 Grade C250L0 Circular Hollow Sections (CHS)

AS/NZS 1163 Grade C350L0 Circular Hollow Sections (CHS)

AS/NZS 1163 Grade C350L0 Rectangular Hollow Sections (RHS) (‘small’ sizes only)

AS/INZS 1163 Grade C450PLUS™ RHS

AS/NZS 1163 Grade C350L0 Square Hollow Sections (SHS) (‘small’ sizes only)

AS/NZS 1163 Grade C450PLUS™ SHS
The grade designation (e.g. C450L0) is based on the nominal minimum yield strength of the
steel (in MPa). The prefix ‘C’ is used before the value of the nominal yield strength of the steel
to indicate that the section is cold-formed. It should be noted that AS/NZS 1163 only considers
cold-formed structural steel hollow sections. The suffix ‘L0’ denotes impact properties at 0°C as
specified in AS/NZS 1163. Hollow sections rated with impact properties such as LO are not only
important in lower temperature environments but also for welded structures subject to dynamic
loads. This becomes much more important for hollow sections with larger thickness (i.e. t = 6.0 mm).

AS/NZS 1163 Grade C450PLUS™ RHS/SHS comply with the strength and elongation
requirements of both Grade C350L0 and C450L0. The key mechanical properties of C450PLUS™
are covered in Section 2.2 and a further description of C450PLUS™ is given in Section 2.4.
Where relevant, C450PLUS™ RHS/SHS are designed as AS/NZS 1163 Grade C450L0 sections in
these Tables to capitalise on the higher strength benefits of this steel grade — see Section 2.4.2.
C450PLUS™ are registered trademarks of OneSteel Australian Tube Mills.

Further general information on the availability of the sections listed in the Tables is noted in
Section 2.7.

2.1.1 Specifications

Hollow sections supplied by OneSteel Australian Tube Mills are manufactured by cold-forming and
high-frequency Electric Resistance Welding (ERW). The ERW process allows cold-formed hollow
sections to be welded at ambient temperatures without subsequent stress relieving.

However, the Tables only apply to those hollow sections manufactured in accordance with
AS/NZS 1163 and supplied by OneSteel Australian Tube Mills.

Specifiers should also note that hollow sections not complying with AS/NZS 1163 may be
required to be down-graded in yield stress, tensile strength and other mechanical properties
when designing to AS 4100 and welding to AS/NZS 1554.1 - see Section 2.6.

To ensure the assumptions, product benefits and quality of structural steel hollow sections
considered in these Tables, designers should specifically nominate AS/NZS 1163 compliant
product in their specifications and general notes. Such wording may be:

Unless Noted Otherwise —

CHS to comply with AS/NZS 1163-C350L0

RHS/SHS to comply with AS/NZS 1163-C450L0
Note, for SHS with overall dimensions of 50 x 50 and smaller (and equivalent perimeter RHS),
OSATM typically supplies these sizes in Grade C350L0 to AS/NZS 1163. However, these sizes are
available ex-rolling to AS/NZS 1163-C450L0 subject to minimum order requirements.
By specifying AS/NZS 1163-C450L0 RHS/SHS in the general notes and specifications it will also
signal the fabricator to use typically available, prequalified higher strength welding consumables
(i.e. E48/W50). This is generally reinforced by the welding part of the specification and general
notes which flags the welding consumables to be E48/W50 — unless noted otherwise — as this is
typical practice. However, should designers not utilise the higher strength benefits of C450PLUS™
and only use its C350L0 properties, this can be indicated outside of the general notes and
specification at the appropriate drawing arrangement or detail.
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It should be noted that OneSteel Australian Tube Mills also supplies AS/NZS 1163-C250L0

CHS and, if used and specified, they can also be flagged as such in the relevant part of the
engineering/workshop drawings, material lists and/or bills of quantities with the default Standard
and grade specification as noted above.

The importance of “L0” impact properties cannot be understated (as noted in Section 2.1) and
has to be included in the grade designations of general notes, specifications and other points of
steel grade reference.

In conjunction with the above structural steel hollow section Standard and grade designations,
further information on the appropriate specification of structural steelwork can be found in
Ref.[2.1] or by contacting OneSteel Australian Tube Mills.

2.2  Yield Stress and Tensile Strength

Table T2.1 lists the minimum yield stresses and tensile strengths for the structural steel hollow
section grades covered by this publication and used for calculating the design capacities.
TABLE T2.1: Yield Stress and Tensile Strength based on Steel Grade

2.3  Properties of Steel
The properties of steel adopted in this publication are shown in Table T2.2. Properties such as
Poisson’s Ratio and Coefficient of Thermal Expansion for structural steel are also listed in Table T2.2.

TABLE T2.2: Properties of Steel

Yield Stress Tensile Strength
Australian Standard Section Type Steel Grade fiy f,
MPa MPa
CHS C250L0 250 320
AS/NZS 1163 CHS C350L0 350 430
C450PLUS™
RHS/SHS (designed as C450L0) 450 500

NOTE: See Section 2.4 for a definition of C450PLUS™ and its use in these Tables.

More detailed information on the strengths and other mechanical properties of these steels can
be found in Table 2.1 of AS 4100, AS/NZS 1163, other OSATM product guides or by contacting
OSATM (by the contact details noted at the bottom of the page).

Property Symbol Value
Young's Modulus of Elasticity E 200 x 103 MPa
Shear Modulus of Elasticity G 80 x 103 MPa
Density p 7850 kg/m3
Poisson's Ratio v 0.25
Coefficient of Thermal Expansion O 11.7 x 106 per °C

2.3.1 Masses

The masses given in these Tables are based on a steel density of 7850 kg/m?, the nominal section
size and standard corner radii (see Section 3.2.1.2). In practice the tabulated values are affected
by rolling tolerances and actual corner shape. Masses per metre listed are for the sections only,
and do not include any allowances for cleats, end plates, weld metal, etc.

2.4 Grades

2.4.1 Circular Hollow Sections (CHS)

OneSteel Australian Tube Mills (OSATM) offers CHS in two AS/NZS 1163 grades: C250L0 and
C350L0. The Grade C350L0 products provide a more comprehensive range of sections for
structural applications and should be commonly specified. OSATM also provide CHS/Pipe
products which comply with AS 1074 and AS/NZS 1163-C250L0 for structural and low pressure
piping applications. As the sizes supplied in the C250L0 CHS range are used in structural
applications, they are also offered as Structural CHS by OSATM.
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Apart from higher strength and lighter weight benefits, the reasons for OneSteel Australian Tube

2.4.2 Rectangular/Square Hollow Sections (RHS/SHS) and C450PLUS™
Mills supplying C450PLUS™ RHS/SHS include:

Due to the nature of manufacturing cold-formed hollow sections, RHS/SHS generally have higher

strengths and lower elongations (from tensile tests) than CHS manufactured from the same
type of feed-coil. This is basically due to the additional cold-working RHS/SHS receive during
the sizing and finishing stages of shape formation. Consequently, from the three basic strength
grades noted in AS/NZS 1163, CHS are generally supplied in grades C250L0 and C350L0
whereas RHS/SHS are supplied in the higher strengths of grades C350L0 and C450L0.

OneSteel Australian Tube Mills (OSATM) have always been at the forefront in utilising higher
strength hollow sections both in Australia and internationally. This was previously seen by
OSATM'’s push to use Grade C350L0 for CHS, Grade C450L0 for RHS/SHS (the “GreensTuf”
range) and now by offering the C450PLUS™ RHS/SHS across a wide range of pre-coated and
uncoated products.
The name C450PLUS™ is derived from satisfying two key mechanical properties from tensile tests
— strength and elongation. These properties undergo opposing effects during manufacturing.
As noted above, it is widely known that the cold-forming process increases material strengths
of welded cold-formed hollow sections. However, the elongation requirements of the material
(a reflection of ductility) generally do not increase with strength. This is best illustrated by the
following extract from AS/NZS 1163: Structural Steel Hollow Sections —

Table T2.3: Tensile test requirements for RHS/SHS from Table 6 of AS/NZS 1163

Minimum elongation as
Minimum yield strength Minimum tensile strength a proportion of the gauge
Grade (f,) (fy) length 5.65vS,
MPa MPa RHS, SHS bi/t, d/t

<15 [>15=30] >30

C350L0 350 430 12% 14% 16%
C450L0 450 500 10% 12% 14%
C450PLUS™ 450 500 12% 14% 16%

NOTE: These elongation limits apply to the face from which the tensile test is taken.

The above table shows that higher strengths are developed in Grade C450L0 products and
higher elongation is attained with Grade C350L0 products. C450PLUS™ satisfies all the higher
values of these key mechanical properties (shaded in Table T2.3 and also summarised in bold in
the last row of that table).

Grade C450L0 by itself may not perform well if the hollow section is bent to a tight
radius during fabrication (e.g. corners in gate frames, etc). Excess straining sometimes
produces section failures. Experience has shown that Grade C450L0 products which
possess the C350L0 elongation requirements can be adequately formed in these
situations.

Structural steelwork drawings sometimes nominate C350/C350L0 as the default (i.e.
“unless noted otherwise”) grade for RHS/SHS. It is often perceived that C450L0 is a
new and less readily available grade. This perception is not true as OneSteel Australian
Tube Mills has been supplying a large range of C450PLUS™ RHS/SHS in pre-coated
and uncoated finishes for some time. However, there remains some specifiers
and end-users who wish to use C350L0 RHS/SHS. C450PLUS™ can fulfill their
requirements as well as the requirements of those who wish to specify/use higher
strength C450L0 and its inherent advantages.

Dual-stocking of grades for a particular section is costly. If the same section can
comply with the requirements of both the commonly specified lower strength grade and
the structurally efficient higher strength grade, a lower cost product will be available to
the specifier and end-user.

In order to capitalise on the benefits of C450PLUS™'’s higher strength properties, the
Tables contained in this publication consider C450PLUS™ RHS/SHS to be designed with
the strength properties of AS/NZS 1163 Grade C450L0 - i.e. f, = 450 MPa and f, = 500
MPa.

As noted in Section 2.1, impact properties such as “L0” are not only important for low temperature
applications but very important for welded members subject to dynamic loads. This is particularly
so for thicker hollow sections. Hence, “L0” impact rated hollow sections, which is satisfied by all
of OSATM AS/NZS 1163 compliant structural hollow sections, should always be specified.

Further information on AS/NZS 1163 Grades C250L0, C350L0 and C450PLUS™ can be found in
the OneSteel Australian Tube Mills’ (OSATM) Product Manual. These and other publications and
software can be obtained freely from www.austubemills.com or by contacting OSATM via the
details noted at the bottom of the page.
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2.5 Mill Surface Finishes

It is commonly recognised that pre-primed and pre-coated hollow sections provide considerable
benefits and savings for fabrication construction as these sections are coated either prior, during
or immediately after the tube forming process. OneSteel Australian Tube Mills are regarded as
being innovative in various mill finishes for many years and offer tubular products in the following
surface finishes: DuraGal®, SupaGal®, (semi-continuous) hot-dip galvanized, primer-painted, oiled,
and NOP (no oil or paint) coatings. OSATM’s galvanized coatings comply with AS/NZS 4792.

It should be noted that due to manufacturing limitations, surface finishes can vary with shape and
size of hollow section. Further information on OneSteel Australian Tube Mills’ (OSATM) surface
finishes can be found in the OSATM Product Manual. These and other publications and software
can be obtained freely from www.austubemills.com or by contacting OSATM via the details noted
at the bottom of the page.

AS/NZS 2312 also provides useful information on this topic.

2.6 Hollow Sections Not Compliant with AS/NZS 1163

A key aspect of design within the provisions of a national steel structures Standard as AS 4100 is
the inclusion of cold-formed hollow sections. This situation is highly dependent on the integrity of
the supporting material Standards. One such material Standard is AS/NZS 1163 Structural steel
hollow sections.

AS/NZS 1163 has been developed to reflect the way cold-formed hollow sections have been
manufactured, specified, fabricated and subsequently used in Australia. This includes taking
account of the enhancement in strength due to cold-forming, superior product tolerances
(including dimensional limits and the supply of minimum cross-section material as assumed in
design), ductility, weldability and resistance to impact loads.

Designers and specifiers should be very wary of the substitution of AS/NZS 1163 product
by either unidentified product or specific product complying with other inferior international
Standards which do not deliver the full range of AS/NZS 1163 product requirements.

AS 4100 states that hollow sections not complying with AS/NZS 1163 must be tested and
checked for compliance. Non-conforming or unidentified hollow sections must be down-rated to
a design yield stress of 170 MPa and a design ultimate strength of 300 MPa.

Though AS 4100 is a key Standard for the design, fabrication and erection of steelwork, other
important Standards are also used to produce the completed structure that is to be eventually fit
for purpose. The other important Standards for structural steel hollow sections include welding,
painting and galvanizing which, in the case of structural steel hollow sections, are also dependent
on compliance with AS/NZS 1163. Additionally, as noted in Sections 1.1, 1.2, 2.1 and 2.2, the use
of these Tables is also based on hollow sections complying with AS/NZS 1163.

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bllil(lwim‘/
Standards

PART O PART 1 PART 2 PART 3 PART 4
General Information Materials Section Properties Methods of
Structural Analysis

Design Capacity Tables for Structural Steel Hollow Sections

DECEMBER 2010 2-5

PART 5 PART 6 PART 7 PART 8 PART 9
Members Subject Members Subject Members Subject Members Subject Connections
to Bending to Axial Compression to Axial Tension to Combined Actions



Part 2
MATERIALS

2.7  Availability

The sections listed in the Tables are normally readily available from OneSteel Australian Tube
Mills’ distributors in standard lengths. However, the availability should be checked for larger sizes,
for larger tonnages of individual sections or for non-standard lengths.
The standard lengths for OneSteel Australian Tube Mills (OSATM) range of structural steel hollow
sections are summarised in Table T2.4. Sections may be ordered in other lengths ex-mill rolling
subject to OSATM length limitations and minimum order requirements.

TABLE T2.4: Standard Length Availability

Section Type | Sizes | Standard Lengths (m)

CHS - Grade C250L0 26.9 OD to 165.1 OD 6.5
26.9 OD to 165.1 OD 6.5
CHS - Grade C350L0 168.3 0D to 508 OD 12.0
RHS - Grade C350L0 50 x 20 to 75 x 25 8.0
50 x 20 to 75 x 25# 8.0

RHS - Grade C450PLUS™ 75 x 50 to 250 x 150 8.0 and/or 12.0*
300 x 200 to 400 x 300 12.0
20x20to 25x 25 6.5
SHS - Grade C350L0 30 % 30 to 50 x 50 8.0
20 x 20 to 25 x 25# 6.5
30 x 30 to 65 x 65% 8.0

SHS - Grade C4S0PLUS™ 75 x 75 to 250 x 250 8.0 and/or 12.0*
300 x 300 to 400 x 400 12.0

Notes:

* See OSATM Product Manual for further details.

# For small sizes up to 50 x 50 SHS and RHS of equivalent perimeter, the standard grade is AS/NZS
1163 Grade C350L0.

The structural steel hollow sections listed in the Tables are generally available in all OneSteel

Australian Tube Mills’ (OSATM) market areas, however, reference should also be made to the

OSATM Product Availability Guide (PAG) for information on the availability of the listed sections,

their grades and associated finishes.

The list of OneSteel Australian Tube Mills’ (OSATM) distributors can be found in the OSATM
Product Manual which is freely available from www.austubemills.com or by contacting OSATM via
the details noted at the bottom of the page.

Standard lengths and Mass & Bundling data on OneSteel Australian Tube Mills’ (OSATM)
structural steel hollow sections can be found in the OSATM Product Manual which is freely
available from www.austubemills.com or by contacting OSATM via the details noted at the bottom
of the page.

It is highly recommended that readers always ensure that they are using current information

on the OSATM product range. This can be done by reference to the OSATM Product Availability
Guide (PAG) as noted in www.austubemills.com.

2.8 References

[2.1] Syam, A.A. (ed), “A Guide to the Requirements for Engineering Drawings of Structural
Steelwork”, Steel Construction, Vol. 29, No. 3, Australian Institute of Steel Construction,
September 1995 (Note: AISC is now ASI — the Australian Steel Institute).

See Section 1.1.2 for details on reference Standards.
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3.1 General

The section property tables include all relevant section dimensions and properties necessary
for assessing steel structures in accordance with AS 4100. The AS/NZS 1163 structural hollow
sections included in these tables are:

Circular Hollow Sections Grade C250L0

Circular Hollow Sections Grade C350L0

Rectangular Hollow Sections ~ Grade C350L0 (smaller sizes as noted in the Tables)
Rectangular Hollow Sections ~ Grade C450PLUS™

Square Hollow Sections Grade C350L0 (smaller sizes as noted in the Tables)
Square Hollow Sections Grade C450PLUS™

C450PLUS™ RHS/SHS are designed as Grade C450L0 - see Section 2.4.2 for further details.
3.2  Section Property Tables

For each group of structural hollow section the Tables include:
Dimensions, Ratios and Properties
Properties for Design to AS 4100

These parameters are considered in Tables 3.1-1 to 3.1-6 inclusive.

3.2.1 Dimensions, Ratios and Properties

The Tables give standard dimensions and properties for the structural steel hollow sections noted
in Sections 2.1, 2.7 and 3.1. These properties, such as gross cross-section area (A,), second
moments of area (I, l,), elastic and plastic section moduli (Z,, S,, Z,, S,) and the torsion constant
(J) are the fundamental geometric properties required by design Standards. It should be noted that
Clause 5.6 of AS 4100 indicates that the warping constant (l,,) for hollow sections may be taken as
zero.

Additionally, the external surface area of the hollow section — as used in estimating quantities of
protective coatings — is also considered within these Tables.

3.2.1.1TorsionConstants

The torsional constant (J) and the torsional modulus constant (C) for square and rectangular
hollow sections are defined as follows:

h
J = (t3§+ 2kAh)
t3%+2kAh

K
t+t—
R0+ Ri
2
2[(b-t)+(d-t)]-2R(4-m)
(bo~t)(d~t)-R¢ (4~)
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where
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S
|

> =
=2
It

h
and specified thickness of section
width of section
depth of section
outer corner radius
inner corner radius
mean corner radius
length of the mid-contour
area enclosed by h
integration constant
as shown in Figure 3.1.
The above calculation method of J and C is extracted from Ref. [3.1]. For CHS, J and C are
calculated by the traditional methods, i.e. J = =/32(d,*~d*) and C = J/(d,/2) where d, = outside
diameter and d, = inside diameter = d—2t.
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Figure 3.1: Parameters for
Calculation of Torsion Constants
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3.2.1.2CornerRad ii
The section properties presented in this publication are calculated in accordance with AS/NZS 1163.

Figure 3.2 shows the corner radii detail used in determining section properties. However, it should
be noted that the actual corner geometry may vary from that shown.

90°

2.5t
t 15t

a) thickness 3.0 mm
and less

b) thickness greater
than 3.0 mm

Figure 3.2: Corner Geometry for Determining Section Properties

3.2.2 Properties for Design to AS 4100

These properties are necessary for calculating the section capacities of hollow sections in
accordance with AS 4100. The section form factor (k;), compactness and effective section moduli
(Ze, Zey, Zoy) are tabulated. These values are dependent on steel grade.

3.2.2.1Compactness

In Clauses 5.2.3, 5.2.4 and 5.2.5 of AS 4100, sections are described as compact, non-compact
or slender (C, N or S respectively). This categorisation provides a measure of the relative
importance of yielding and local buckling of the plate elements which make up a section when
subject to compression caused by bending.

The “Design to AS 4100” listings include a column(s) headed “Compactness” for a given
(principal) axis of bending.

The compactness of a hollow section is also important when selecting the methods of analysis
(elastic or plastic) used to determine the design action effects (Clause 4.5 of AS 4100) or in using
the higher tier provisions of Section 8 of AS 4100 for designing members subject to combined
actions. Clause 4.5 of AS 4100 does not currently permit plastic analysis when designing with
hollow sections.

General worked examples for calculating section compactness are provided in Section 3.2.3
and Refs. [3.2, 3.3].

3.2.2.2Effective Section Modulus

Having evaluated the compactness of a hollow section, the effective section modulus (Z,) is then
evaluated. This parameter is based on the section moduli (S, Z) and is used in the determination
of the design section moment capacity (¢pM,). Z, is then calculated using Clauses 5.2.3, 5.2.4 and
5.2.5 of AS 4100. The equations for determining Z, reflect the proportion of the hollow section that
is effective in resisting compression in the section caused by flexure - that is whether the section
is compact, non-compact or slender.

From Table 5.2 of AS 4100, the cold-formed (CF) residual stress category is used in the calculation
of Z,, for hollow section complying with AS/NZS 1163. It should be noted that the deformation limit
(Aeq) is not exceeded for hollow sections manufactured in accordance with AS/NZS 1163 and listed
in these Tables and therefore noticeable deformations will not occur for such sections. General
worked examples for calculating Z, are provided in Section 3.2.3 and Refs. [3.2, 3.3].
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3.2.2.3FormF actor

The form factor (k;) is defined in Clause 6.2.2 of AS 4100. k; is used to determine the design
section capacity of a concentrically loaded compression member (¢N;). The calculation of k;
indicates the degree to which the plate elements which make up the column section will buckle
locally before squashing (i.e. yielding). k; represents the proportion of the hollow section that is
effective in compression and is based on the effective width of each element in the section (i.e.
k; = 1.0 signifies a column section which will yield rather than buckle locally in a short or stub
column test). The evaluation of k; is also important when designing to the higher tier provisions for
members subject to combined actions as noted in Section 8 of AS 4100.

From Table 6.2.4 of AS 4100, the cold-formed (CF) residual stress category is used in the
calculation of k; for hollow sections complying with AS/NZS 1163. General worked examples for
calculating k; are provided in Section 3.2.3 and Refs. [3.2, 3.3].

3.2.3 Example

Determine Z,, and k; for a 400 x 200 x 8.0 RHS in C450PLUS™ - designed as an AS/NZS 1163
Grade C450L0 structural steel hollow section.

Solution: (All relevant data are obtained from Table 3.1-4(1)) (b)
by = D=2 Ty

Design Yield Stress f, = 450 MPa
fy
= 230 \{—— = 309
t 250 250

y
hey = -2t | fy = 480 ,f_y = 644
t V250 250

(@ To calculate Z,, the plate element slenderness values are compared with the plate
element slenderness limits in Table 5.2 of AS 4100.

Bending about the section x-axis puts the flange in uniform compression. Hence,
e = 30.9 hep =30 hey =40 het/ hey =0.773

Flange slenderness

Web slenderness

Bending about the section x-axis places one edge of the web in tension and the other
in compression. Hence,

ey = 64.4 hep = 82 Aey =115 Mew ! ey = 0.560

The flange has the higher value of A, / A, and is the critical element in the section.
From Clause 5.2.2 of AS 4100 the section slenderness and slenderness limits are the
flange values, i.e.

s = 30.9 hgp =30 hgy =40

Now Ag, < Ag = Agy .. The section is NON-COMPACT (hence “N” in Table 3.1-4(1)).
Z, =949 x 10® mm? S, = 1170 x 108 mm?3

Zo, = min. [Sy, 1.5Z,] = min. [1170, 1.5 x 949] x 10% = 1170 x 10° mm3

N(ZCX — ZX) =949 x 103+ (40_30.9)(1170—949) X 103
sy ~ ’'sp

(40-30)
= 1150 x 10° mm3
To determine the form factor (k;) the plate element slenderness for both the

flange and web are compared with the plate element yield slenderness limits (A,)
in Table 6.2.4 of AS 4100.

L =2+

Flange hee =309 < Ay =40 —i.e. flange is fully effective
Web hew =644 = Ay =40 —i.e. web is not fully effective
Effective width of web = dg,, = hey / Aey (d-2t) = 40/64.4 x (400 - 2 x 8) = 238.5 mm
Gross Area = Ay = 9120 mm?

Effective Area = A, =A;—-2x(d -2t -dg,)t
= 9120 -2 x (400 — 2 x 8 — 238.5) x 8 = 6790 mm?
o k= Ag IA; = 6790/9120 = 0.745
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3.3 Properties for Fire Design

To assist with the design of structural steel hollow sections for fire resistance (Section 12 of
AS 4100), values of the exposed surface area to mass ratio (k) are presented in Tables 3.2-1
to 3.2-4 for the various cases shown in Figure 3.3.

For unprotected steel hollow sections the values of k,, corresponding to four- and three-sided
exposure should be taken as those corresponding to Cases 1 and 4 respectively in Figure 3.3.

For members requiring the addition of fire protection materials, Ref. [3.4] may be used to determine
the thickness of proprietary materials required for a given value of kg, and Fire Resistance Level
(FRL). It should be noted that kg, is equivalent to E in Ref. [3.4]. Further information and worked
examples on fire design to Section 12 of AS 4100 can be found in Refs. [3.5, 3.6, 3.7].

AABBBB00]
AESSS00 AABBB0D

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

4-Sided Exposure to Fire 3-Sided Exposure to Fire

Cases of fire exposure considered:

1 = Total Perimeter, Profile-protected

2 = Total Perimeter, Box-protected, No Gap

3 = Total Perimeter, Box-protected, 25 mm Gap

4 = Top Flange Excluded, Profile-protected
5 = Top Flange Excluded, Box-protected, No Gap
6 = Top Flange Excluded, Box-protected, 25 mm Gap

Figure 3.3: Cases for Calculation of Exposed Surface Area to Mass Ratio

3.4  Telescoping Sections

Tables 3.3-1 to 3.3-3 can be used to determine hollow sections which are suitable for telescoping.
Within these tables the total available clearance is tabulated to allow designers to select hollow
sections with suitable clearance for the type of fit required. Sections with clearances less than

2.0 mm are shown in bold in the tables. Figure 3.4 shows the typical telescoping data required

to select appropriate sections.

All calculations used in the preparation of the tables are based on the nominal dimensions of
hollow sections and manufacturing tolerances specified in AS/NZS 1163. Owing to dimensional
tolerances permitted within that Standard actual clearances of sections manufactured to this
specification will vary marginally from the values tabulated.

For tight fits, varying corner radii and internal weld heights can affect telescoping of sections
and it is recommended that some form of testing is carried out prior to committing material.
Where telescoping over some length is required, additional clearance may be needed to
allow for straightness of the section.

Telescoping of SHS and RHS where the female (outer) has a larger wall thickness requires
careful consideration of corner clearance due to the larger corner radii of the thicker section.
Typical corner geometry may differ from that used for the calculation of section properties
and reference should be made to OneSteel Australian Tube Mills for further information

(see contact details at the bottom of the page).

clearance
E £ A female

l—top clearance l—top clearance

Lt side clearance side clearance —
a) CHS b) RHS c) SHS

Figure 3.4: Parameters for Telescoping Tables
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TABLE 3.1-1 (i) CHS

Circular Hollow Sections [2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3) __ Finish )

DIMENSIONS AND PROPERTIES -
/

~
/

Dimensions and Ratios Properties Properties for Design to AS 4100
Designation Mass Sulffxat ceén:rlea d Secﬁ(r)%sirea About any axis chrzzig;t l\-lll-g:islij(ljl?s Form Factor About any axis
d, a perm per m pert tu Aq | z S r J © k¢ Compactness Zs,
mm mm kg/m m2/m m2/t mm? 105mm#*  10°mm®  103mm3 mm 105mm#*  103mm?3 (C,N,S) 103mm?
1651 x 54 CHS 21.3 0.519 244 30.6 2710 8.65 105 138 56.5 17.3 209 1.00 C 138 Notes:
50 CHS 19.7 0.519 26.3 33.0 2510 8.07 977 128 56.6 16.1 195 1.00 @ 128 ) )
1397 x 54 CHS 179 | 0439 245 | 259 2280 514 737 974 475 10.3 147 100 C 974 L §;ZEDRU‘th';\evfl'liiﬁ'ﬂ%ﬁ:g??P;‘g’)efm'"S
50 CHS 16.6 0.439 26.4 279 2120 4.81 68.8 90.8 477 9.61 138 1.00 @ 90.8 information on the availability of listed sections and
114.3 X 54 CHS 14.5 0.359 24.8 21.2 1850 2.75 48.0 64.1 38.5 5.49 96.1 1.00 C 64.1 associated finishes. The PAG can be found at www.
45 CHS 12.2 0.359 29.5 254 1550 2.34 41.0 54.3 38.9 4.69 82.0 1.00 C 54.3 austubemills.com.
101.6 x 50 CHS 11.9 0.319 26.8 20.3 1520 1.77 34.9 467 34.2 355 69.9 1.00 [ 467 2. For Grade C250L0: f, = 250 MPa and f, = 320 MPa;
40 CHS 9.63 0319 332 254 1230 146 28.8 381 345 2.93 57.6 1.00 C 381 f, = yield stress used in design; f, = tensile strength
889 x 59 CHS 1221 | 0279 231 | 151 1540 133 300 407 294 266 599 1.00 c 407 used in design; as defined in AS 4100. .
50 CHS 10.3 0.279 270 17.8 1320 116 26.2 35.2 29.7 2.33 52.4 1.00 c 35.2 3 c= C|°mdpam Secton NderOQ '-C(Zmrﬁ%tosecmn;
40 CHS | 838 | 0279 333 222 1070 0963 217 289 300 193 433 1.00 c 28.9 , z;dii‘z;;efs'zgfzzs el'lrées ismcoZ-form)éd e
761 x 59 CHS 10.2 0.239 234 12.9 1300 0.807 21.2 291 24.9 161 424 1.00 [¢ 291 thorefore allocated the CF residual stresses classification
45 CHS 7.95 0.239 301 16.9 1010 0.651 171 231 254 1.30 34.2 1.00 C 231 in AS 4100.
36 CHS 6.44 0.239 371 211 820 0.540 14.2 18.9 25.7 1.08 284 1.00 C 18.9 5. This productis also compliant with AS 1074 — Steel
60.3 x 54 CHS 731 0.189 25.9 11.2 931 0.354 11.8 16.3 195 0.709 235 1.00 C 16.3 tubes and tubulars for ordinary service. Refer to the
45 CHS 6.19 0189 30.6 134 789 0.309 10.2 14.0 19.8 0.618 20.5 1.00 C 14.0 OSATM Product Manual for details on AS 1074 sections.
36 CHS 5.03 0.189 376 16.8 641 0.259 8.58 11.6 201 0.517 17.2 1.00 @ 11.6
483 x 40 CHS 437 04152 347 121 557 0138 5.70 787 15.7 0.275 114 1.00 [¢ 787
3.2 CHS 3.56 04152 42.6 151 453 0116 4.80 6.52 16.0 0.232 9.59 1.00 C 6.52
424  x 40 CHS 379 0133 35.2 10.6 483 0.0899  4.24 5.92 13.6 0.180 8.48 1.00 C 5.92
3.2 CHS 3.09 0133 431 13.3 394 0.0762  3.59 4.93 13.9 0152 719 1.00 @ 4.93
337 x 40 CHS 2.93 0.106 36.1 843 373 0.0419 249 3.55 106  0.0838  4.97 1.00 [@ 3.55
3.2 CHS 241 0106 44.0 10.5 307 0.0360 214 2.99 108 00721  4.28 1.00 c 2.99
269 x 40 CHS 226 | 00845 374 6.73 288 0.0194 145 212 822 00389 289 1.00 [¢ 212
3.2 CHS 187 | 0.0845 452 8.41 238 0.0170  1.27 1.81 846 00341 253 1.00 C 1.81
26 CHS 156 | 0.0845 542 10.3 198 0.0148 110 1.54 8.64  0.0296  2.20 1.00 C 1.54
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TABLE 3.1-2(1) (@) CHS

Circular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DIMENSIONS AND PROPERTIES -
)

~
-/

Dimensions and Ratios Properties Properties for Design to AS 4100
Designation Mass Sulffxafén:rlea ; Sec(ﬁ(r)c:fzrea About any axis ggrr;gr‘“ Jg?&?ﬁs Form Factor About any axis
@l t I perm pert to Ay | z S r J (3 Ki Compactness Zs
mm mm kg/m m2/m m2/t mm? 105mm#*  10°mm®  103mm3 mm 10mm*  103mm?3 (C\N,S) 103mm?
508.0 x 127 CHS 155 1.60 10.3 40.0 19800 606 2390 3120 175 1210 4770 1.00 N 3050 Notes:
95 CHS 117 1.60 13.7 53.5 14900 462 1820 2360 176 925 3640 1.00 N 2170 . )
64 CHS | 792 160 202 | 794 10100 317 1250 1610 177 634 2500  0.857 N 1290 P ROBUGT AVAILABILITY GUIDE (PAGY Tor
4570 x 12.7 CHS 139 1.44 10.3 36.0 17700 438 1920 2510 157 876 3830 1.00 N 2500 information on the availability of listed sections and
9.5 CHS 105 144 13.7 481 13400 334 1460 1900 158 669 2930 1.00 N 1790 associated finishes. The PAG can be found at www.
6.4 CHS 711 1.44 20.2 714 9060 230 1010 1300 159 460 2010 0.904 N 1090 austubemills.com.
4064 x 127 CHS 123 1.28 10.4 32.0 15700 305 1500 1970 139 609 3000 1.00 [ 1970 2. For Grade C350L0: f, = 350 MPa and f, = 430 MPa;
95 CHS | 930 | 128 137 | 428 11800 233 1150 1500 140 467 2300 1.00 N 1450 3; dy'iﬁ'zg;efj::zif'; gg'fr']g;;sle:o(‘fns"e strength
64 CHS | 631 1.28 20.2 63.5 8040 161 792 1020 141 322 1580 0.960 N 895 5 C=Compa?:t’Section‘N=N0n-Com.p ct Section:
P X e G [mi | ip ms | o4 [ owe 5 Bn  mw Dy a0 w0 | i N i 5 = Slender Scton (a5 defned n AS 100,
64 CHS 551 112 203 556 7020 107 602 781 123 214 1200 1.00 N 710 T L o A e o e on
3239 x 127 CHS 975 1.02 10.4 25.5 12400 151 930 1230 110 301 1860 1.00 [ 1230 in AS 4100.
95 CHS | 737 1.02 13.8 341 9380 116 717 939 111 232 1430 1.00 c 939
64 CHS | 501 1.02 20.3 50.6 6380 80.5 497 645 112 161 994 1.00 N 601
2731 x 127 CHS = 816 | 0.858 105 215 10400 88.3 646 862 92.2 177 1290 1.00 C 862
93 CHS | 605 | 0.858  14.2 29.4 7710 671 492 647 93.3 134 983 1.00 c 647
64 CHS | 421 | 0.858 204 427 5360 477 349 455 94.3 95.4 699 1.00 N 441
48 CHS & 318 | 0.858 270 56.9 4050 36.4 267 346 94.9 72.8 533 1.00 N 312
2191 x 82 CHS | 426 | 0.688 161 26.7 5430 30.3 276 365 74.6 60.5 552 1.00 [ 365
64 CHS | 336 | 0.688 205 34.2 4280 24.2 221 290 75.2 48.4 442 1.00 C 290
48 CHS | 254 | 0.688 271 45.6 3230 18.6 169 220 75.8 371 339 1.00 N 210
1683 x 71 CHS & 282 | 0529 187 237 3600 1.7 139 185 57.0 23.4 278 1.00 c 185
64 CHS | 256 | 0529 207 26.3 3260 10.7 127 168 57.3 214 254 1.00 c 168
4.8 CHS 19.4 | 0529 273 35.1 2470 8.25 98.0 128 57.8 16.5 196 1.00 c 128
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TABLE 3.1-2(2) (1) CHS

Circular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

DIMENSIONS AND PROPERTIES

~
/

JOCN )
Dimensions and Ratios Properties Properties for Design to AS 4100 ° w
Designation Mass Suffxat s;n:rlea g Sec?i(r)%szrea About any axis ggf:zit(;?“ Jg:iﬁ?s Form Factor About any axis :
d, t o perm pert to Ay | z S r J © K¢ Compactness Z,
mm mm kg/m m2/m m2/t mm? 105mm#*  10mm3  103mm3 mm 10mm#*  103mm?3 (C\N,S) 103mm?
1651 x 35 CHS 13.9 0.519 37.2 47.2 1780 5.80 70.3 91.4 571 11.6 141 1.00 N 86.6 Notes:
3.0 CHS 12.0 0.519 43.2 55.0 1530 5.02 60.8 78.8 57.3 10.0 122 1.00 N 719 ) .
1397 x 35 CHS | 118 | 0439 373 | 399 | 1500 347 497 649 482 695 995 | 100 N 63.7 B RODUCT AV ABILITY GUIDE (PAG) Tor
3.0 CHS 10.1 0.439 434 46.6 1290 3.01 431 56.1 48.3 6.02 86.2 1.00 N 53.3 information on the availability of listed sections and
1143 x 3.6 CHS 9.83 0.359 36.5 31.8 1250 1.92 33.6 441 39.2 3.84 67.2 1.00 C 441 associated finishes. The PAG can be found at www.
32 CHS 877 | 0359 410 357 1120 172 30.2 395 39.3 3.45 60.4 1.00 N 395 austubemills.com.
1016 x 3.2 CHS 777 0.319 411 31.8 989 1.20 23.6 31.0 34.8 240 47.2 1.00 C 31.0 2. For G_rade C350L0: f, = 350_MP3 and f, = 430 MPa;
26 CHS | 635 | 0319 503 | 391 809 0991 195 255 350 198 390 1.00 N 251 3; dy'iﬁ"jjggefj ::zfé " ggfr']gzgzl:o(‘fns"e strength
889 x 3.2 CHS 6.76 0.279 41.3 27.8 862 0.792 17.8 235 30.3 1.58 35.6 1.00 C 235 3 c= Compagt ’Section' N = Non Com'pact Section:
BT % 52 s ers oz s T sas s  oass 12e o sse 0o se I ¢ iro 5= SlnderSeton o dfned nASH10D)
4. Grade C350L0 to AS/NZS 1163 is cold-formed and is
2.3 CHS 419 0.239 571 331 533 0.363 9.55 12.5 26.1 0.727 191 1.00 C 12.5 therefore allocated the CF residual stresses classification
60.3 x 29 CHS 411 0.189 46.1 20.8 523 0.216 716 9.56 20.3 0.432 14.3 1.00 C 9.56 in AS 4100.
2.3 CHS 3.29 0.189 57.6 26.2 419 0.177 5.85 774 20.5 0.353 117 1.00 C 7.74
483 x 29 CHS 3.25 0.152 46.7 16.7 414 0.107 4.43 5.99 16.1 0.214 8.86 1.00 C 5.99
2.3 CHS 2.61 0.152 58.2 21.0 332 0.0881 3.65 4.87 16.3 0.176 7.30 1.00 C 4.87
424 x 2.6 CHS 2.55 0133 52.2 16.3 325 0.0646 3.05 412 141 0.129 6.10 1.00 C 412
2.0 CHS 1.99 0.133 66.8 212 254 0.0519 245 3.27 14.3 0.104 4.90 1.00 C 3.27
337 x 26 CHS 1.99 0.106 531 13.0 254 0.0309 1.84 2.52 11.0 0.0619 3.67 1.00 C 2.52
20 CHS 1.56 0.106 67.7 16.9 199 0.0251 149 2.01 11.2 0.0502 2.98 1.00 C 2.01
269 x 23 CHS 140 0.0845 60.6 117 178 0.0136 101 140 8.74 0.0271 2.02 1.00 C 140
20 CHS 1.23 0.0845 68.8 13.5 156 0.0122  0.907 1.24 8.83 0.0244 1.81 1.00 C 1.24
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TABLE 3.1-3 (L) RHS

Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DIMENSIONS AND PROPERTIES

Dimensions and Ratios Properties Properties for Design to AS 4100
External Gross . .
Designation Mass Surface Section About x-axis About y-axis CTgr:ZItg?n I\-lll-gzisl:?l?s 'f;:rtrgr About x-axis About y-axis
perm Area b-2t d-2t Area
—_— Compact- Compact-
d b t perm pert t t Ay Iy Z, S, Iy ly z, S, ry J © K¢ ness o3 ness Zey
mm  mm mm kg/m mZm m/t mm2  108mm* 103mm? 103mm® mm 10®mm* 103mm?3 103mm3 mm  10°mm* 103mm?3 (C,N,S) 103mm3 (C,N,S) 103mm?3
75 x 25 x 25 RHS 3.60 0191 531 8.00 28.0 459 0.285 7.60 101 249 0.0487 3.89 453 103 0144 714 100 C 10.1 N 4.33 Notes:
20 RHS| 293 /0.193 658|105 355 | 374 0.238 6.36 8.31 253 0.0414 3.31 3.77 105 0120 6.04 0.964 C 8.31 S 318 1 REFER to the OneSteel Australian Tube Mills
16 RHS 2.38 0195 817 136 449 303 0197 526 6.81 255 00347 278 311 107 0.0993 505 0813 C 681 S 222 PRODUCT AVAILABILITY GUIDE (PAG) for
65 x 35 x 40 RHS 5.35/0183 34.2 | 6.75 14.3 681 0.328 101 13.3 22.0 0123 7.03 8.58 13.4 0.320 12.5 1.00 C 13.3 C 8.58 information on the availability of listed sections
3.0 RHS | 4.25 0190 447 9.67 197 541 0.281 865 110 228 0106 6.04 711 140 0.259 104 | 1.00 C 11.0 C 711 and associated finishes. The PAG can be found at
25 RHS| 3.60 0191 531 120 240 459 0.244 752 945 231 0.0926 529 613 142 0.223 910 @ 100 C 9.45 [ 6.13 www.austubemills.com.
2.0 RHS 2.93 0193 65.8 155 30.5 374 0.204 6.28 780 234 0.0778 444 5.07 144 0184 762 | 1.00 C 7.80 N 4.69 2. For Grade C350L0: fy_:350_Mf’aa"dfu=_430 MPa;
50 x 25 x 3.0 RHS| 3.07 0140 455 /6.33 147 391 0112 447 586 16.9 0.0367 2.93 3.56 9.69 0.0964 518 | 100 C 58 C 356 f, = yield stress used in design; , = tensile strength
used in design; as defined in AS 4100.
25 RHS| 2.62 0141 54.0 /8.00 18.0 334 0.0989 395 511 172 0.0328 2.62 312 9.91 0.0843 4.60 @ 1.00 C 511 C 312 3. C = Compact Section; N = Non-Compact Section:
20 RHS 215 0143 66.6 105 23.0 274 00838 335 4.26 175 00281 2.25 262 101 00706 392 100 C 426 C 262 S = Slender Section (as defined in AS 4100).
16 RHS 175 0145 825 13.6 29.3 223 0.0702 2.81 3.53 177 0.0237 190 217 10.3 0.0585 3.29 ' 1.00 C 3.53 N 2.05 4. Grade C350L0 to AS/INZS 1163 is cold-formed and is
50 x 20 x 3.0 RHS|2.83 /0130 45.8 467 147 361 00951 381 516 16.2 0.0212 212 263 7.67 00620 388 100 C 516 C 263 " iherefore allocated the CF residual stresses
25 RHS 242 0131 54.2  6.00 180 309 0.0848 3.39 451 16.6 0.0192 192 232 789 0.0550 3.49 100 C 4.51 C 2.32 classification in AS 4100.
2.0 RHS 1.99 0133 66.8 8.00 23.0 254 0.0723 2.89 378 16.9 0.0167 1.67 196 811 0.0466 3.00 100 C 3.78 C 1.96
16 RHS 1.63 0135 82.7 10.5 29.3 | 207 0.0608 243 314 171 0.0142 142 163 8.29 0.0389 255 ' 100 C 3.14 N 1.54

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 3.1-4(1) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
DIMENSIONS AND PROPERTIES N

Dimensions and Ratios Properties Properties for Design to AS 4100
. ) t — d x
Designation Mass gﬁtr?;zl S((;aziisosn About x-axis About y-axis gg{:zg:n Jg[;']?l?s lfac::gr About x-axis About y-axis
perm Area b-2t  d-2t Area
d b t perm pert Tt Tt Ay Iy Z, SN Iy 1l Zy Sy Iy J © k¢ Co:;zzct— = Co:;gzct- ey
mm mm  mm kg/m m?/m  m?/t mm?  10°mm¢* 10°mm? 103mm? mm 10°mm* 10°mm? 10°mm® mm  10®mm* 10®mm? (C,N,S) 10°mm?® (C,N,S) 103mm?
400 x 300 x 16.0RHS | 161 § 133 8.27 16.8 23.0 20500 453 2260 2750 149 290 1940 2260 119 586 3170 @ 1.00 C 2750 N 2230 Notes:
125RHS 128 | 1.35 105 22.0 30.0 16300 370 1850 2230 151 238 1590 1830 121 471 2590 | 0.996 C 2230 S 1580 1. REFER to the OneSteel Australian Tube Mills
10.0RHS 104 | 1.36 13.0 28.0 380 13300 306 1530 1820 152 197 1320 1500 122 384 2130 | 0.877 N 1600 S 1120 PRODUCT AVAILABILITY GUIDE (PAG) for
80 RHS | 84.2 | 1.37 16.2 | 355 480 10700 251 1260 1490 153 162 1080 1220 123 312 1750 @ 0.715 S 1140 S 800 information on the availability of listed sections
400 x 200 x 16.0RHS | 136 = 113 833|105 23.0 17300 335 1670 2140 139 113 1130 1320 80.8 290 2000 @ 1.00 C 2140 N 1300 and associated finishes. The PAG can be found at
125RHS | 109 | 115 106 140 30.0 13800 277 1380 1740 141 940 940 1080 824 236 1650 0996 C 1740 S 936 www.austubemills.com.
100RHS 884 | 116 131|180 380 11300 230 1150 1430 143 786 786 888 836 194 1370 0855 C 1430 S 658 2 ?a’lfs?y‘eﬁétﬁ”tiii'li?n“iﬁi r':gllt;c::r145’a(t)|zlr_1L:§u|?é%iL:§;sof
8.0 RHS | 716 | 117 16.3 23.0 48.0 9120 190 949 1170 144 65.2 652 728 845 158 1130 | 0.745 N 1150 S 464 AS/NZS 1163 Gradesgc350LO (wit% the hig?]er elongation
350 x 250 x 16.0RHS | 136 1 113 8.33 136 199 17300 283 1620 1990 128 168 1340 1580 985 355 2230 1.00 C 1990 C 1580 requirements) and C450L0 (with the higher strength
125RHS | 109 | 115 106 180 26.0 13800 233 1330 1620 130 139 1110 1290 100 287 1840 @ 1.00 C 1620 N 1200 requirements of f, = 450 MPa and f, = 500 MPa). See
100RHS | 884 116 131  23.0 33.0 11300 194 1110 1330 131 116 927 1060 101 235 1520 | 0.943 N 1320 S 865 Section 2.4.2 for a detailed definition of C450PLUS™.
8.0 RHS | 716 117 163 293 418 9120 160 914 1090 132 957 766 869 102 191 1250 0.833 N 928 S 614 3. For C450PLUS™:
300 x 200 x 16.0RHS | 111 [0.931 842 105 16.8 14100 161 1080 1350 107 857 857 1020 780 193 1450 100 C 1350 C 1020 fy = 450 MPa and f, = 500 MPa; ,
125RHS 89.0 0.946 106 140 220 11300 135 899 1110 109 720 720 842 797 158 1210 100 C 1110 C 842 B;dy.i?g:;;s:::Zi;;:ﬁ;gzéf.afoéenslle srenath
10.0RHS 727 0.957 13.2 180 280 9260 113 754 921 111 606 606 698 809 130 1010 @ 1.00 C 921 N 628 4 C = Compact ’Section' N = Non-Compact Section:
8.0 RHS | 591 |0.966 16.3 | 230 355 7520 939 626 757 112 504 504 574 819 106 838 | 0.903 N 746 S 447 S = Slender Section (és defined in AS 4100). '
6.0 RHS | 45.0 0.974 217 313 48.0 5730 730 487 583 113 393 393 443 828 814 651 | 0.753 S 474 S 288 5. OneSteel Australian Tube Mills CA50PLUS™ to
250 x 150 x 16.0RHS | 85,5 0.731 855 738 136 10900 80.2 641 834 858 358 478 583 573 882 836  1.00 C 834 C 583 AS/NZS 1163 is cold-formed and is therefore allocated
125RHS 694 0.746 10.8 100 18.0 8840 685 548 695 880 308 411 488 590 734 710 1.00 C 695 [ 488 the CF residual stresses classification in AS 4100.
10.0RHS 570 |0.757 133 130 230 7260 583 466 582 896 263 351 409 602 612 602 1.00 C 582 N 404
9.0 RHS | 51.8 |0.761 14.7 | 147 258 6600 537 430 533 90.2 243 324 375 607 56.0 554 1.00 C 533 N 352
8.0 RHS | 46.5 |0.766 16,5 | 16.8 29.3 | 5920 489 391 482 908 222 296 340 612 505 504 1.00 C 482 N 299
6.0 RHS | 35.6 0.774 218 23.0 397 4530 384 307 374 920 175 233 264 622 390 395 1 0.843 N 368 S 191
5.0 RHS | 29.9 10.779 26.0 28.0 48.0 3810 327 262 317 926 150 199 224 626 33.0 337 | 0.762 N 275 S 144
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TABLE 3.1-4(2) (@) RHS

Rectangular Hollow Sections [2) CA50PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )
DIMENSIONS AND PROPERTIES

Dimensions and Ratios Properties Properties for Design to AS 4100
Designation Mass I;ﬁi::zl S(Z::(iisj'n About x-axis About y-axis lloisionorsion kN About x-axis About y-axis
perm AR b2t doot e Constant Modulus Factor
— Compact- Compact-
d b t perm pert t t Ay Iy Z, GH Iy lly Zy Sy Gy J c k¢ ness 7 ness Zey
mm mm  mm kg/m m2/m m/t mm?  108mm# 103mm3 103mm?® mm 10°mm* 103mm?3 103mm3 mm  108mm* 103mm3 (C,N,S) 103mm3 (C,N,S) 103mm3
200 x 100 x 100 RHS | 41.3 [0.557 13.5|8.00 18.0 | 5260 244 244 318 68.2 818 164 195 394 215 292 | 100 C 318 C 195
90 RHS 377 0561 14.9 911 20.2 | 4800 228 228 293 68.9 764 153 180 399 199 272 100 C 293 C 180 Notes:
8.0 RHS 33.9 0.566 16.7 10.5 23.0 4320 209 209 267 69.5 705 141 165 404 181 250 100 C 267 N 163 1. REFER to the OneSteel Australian Tube Mills
6.0 RHS 26.2 |0.574 22.0 147 31.3 3330 16.7 167 210 70.8 5.69 114 130 413 14.2 200 | 0.967 C 210 S 110 PRODUCT AVAILABILITY GUIDE (PAG) for
50 RHS 221 0579 26.2 18.0 38.0 2810 144 144 179 715 492 983 111 418 121 172 0855 C 179 S 822 information on the availability of listed sections
40 RHS | 17.9 0.583 32,5 23.0 48.0 2280 119 119 147 721 407 8L5 910 423 9589 142 | 0745 N 144 s 580 and associated finishes. The PAG can be found at
152 x 76 x 60 RHS 19.4 0430 22.2 107 233 2470 691 909 116 529 233 614 715 307 598 108 100 C 116 N _ 702 www.austubemills.com. .
50 RHS  16.4 0.435 26.4  13.2 284 2090 6.01 79.0 998 53.6 204 537 616 312 513 943 100 C 998 N _ 552 2 Saf‘tf;fy‘e;'ﬁAh”;te’as“;‘:nT‘iﬁm";O‘:n“i‘t’lf;fj ui[rjer;(izl::t:;sof
150 x 100 x 100 RHS | 33.4 |0.457 13.7 | 8.00 13.0 4260 116 155 199 522 614 123 150 38.0 143 211 | 100 C 199 C 150 AS/NZS1163Grades?C350LO(wi31thehig?\erelongation
9.0 RHS | 30.6 0461 151 911 147 3900 109 145 185 529 577 115 140 385 132 197 1.00 C 185 C 140 requirements) and C450L0 (with the higher strength
8.0 RHS | 27.7 |0.466 16.8 | 10.5 16.8 3520 101 134 169 535 536 107 128 39.0 121 182 | 1.00 C 169 C 128 requirements of f, = 450 MPa and f, = 500 MPa). See
6.0 RHS 214 |0.474 221 147 23.0 | 2730 817 109 134 547 436 873 102 400 951 147 100 C 134 N 101 Section 2.4.2 for a detailed definition of C450PLUS™.
50 RHS 18.2 0479 26.3 18.0 28.0 2310 707 943 115 553 379 757 873 404 812 127 100 C 115 N 785 3. For C450PLUS™:
40 RHS | 14.8 0483 327 230 355 1880 587 78.2 946 559 315 630 718 409 664 105 0903 N 932 S 559 f, = 450 MPa and f, = 500 MPa; .
150 x 50 x 6.0 RHS | 16.7 0.374 224 6.33 23.0 2130 5.06 675 912 487 0.860 344 409 201 263 643 | 100 C 912 N 404 f, = yield stress used in design; f, = tensile strength
50 RHS 14.2 0.379 26.6 800 28.0 1810 444 592 789 495 0.765 306 357 205 230 568 100 C 789 N 318 used in design; as defined in AS 4100. _
40 RHS | 11.6 0.383 32.9 | 105 355 1480 374 49.8 654 50.2 0.653 261 298 210 193 482 0877 C 654 S 227 4 gf§°mdpa°‘se.°"°”? Nd:f,N"giCOm'jffo‘OS““"";
3.0 RHS 8.96 0.390 435 14.7 48.0 1140 299 39.8 5L4 5L2 0526 211 235 215 150 383 0713 C 514 S 145 = Stender Section (as defined in AS 4100).
2.5 RHS | 7.53 0.391 52.0 18.0 58.0 959 2.54 339 435 515 0452 181 199 217 128 328 0633 C 435 s 109 5 ggfhfz“;e'lfggt.ra"a””beM"'SC“?OPLUSW“’
2.0 RHS  6.07 0.393 64.7 230 73.0 774 208 277 353 5.8 0.372 149 163 219 104 269 0553 N 316 S  7.64 163 5 cold-formed and s therefore alocated
the CF residual stresses classification in AS 4100.
127 x 51 x 6.0 RHS| 14.7 |0.330 22.5 6.50 19.2 | 1870 3.28 516 689 419 0.761 29.8 358 20.2 220 549 100 C 689 C 358
50 RHS | 12.50.335 26.7 8.20 23.4 | 1590 2.89 456 59.9 426 0679 266 313 206 193 486 100 C 599 N 306
3.5 RHS | 9.07 0.341 37.6 | 12.6 34.3| 1150 220 347 446 437 0526 20.6 234 213 144 372 | 0905 C 446 S 185
125x 75 x 60 RHS | 16.7 0.374 22.4 | 10.5 18.8 2130 416 66.6 842 442 187 500 591 296 444 862 | 100 C 842 C 591
50 RHS 14.2 0.379 26.6 13.0 23.0 1810 364 583 727 448 165 439 511 301 383 753 100 C 727 N 505
40 RHS | 116 0.383 32.9 16.8 29.3 1480 3.05 489 60.3 454 139 370 424 306 316 630 100 C 603 N 374
30 RHS 8.96 0.390 435 23.0 39.7 1140 243 389 473 461 111 295 333 311 243 495 0845 N 465 S 242
25 RHS | 7.53 |0.391 520 28.0 48.0 959 207 330 400 464 0942 251 282 314 205 421 0763 N 347 S 182
2.0 RHS | 6.07 0.393 647 355 60.5 774 169 270 325 467 0771 206 229 316 167 344 0624 S 248 S 130
102 x 76 x 6.0 RHS | 147 |0.330 225 10.7 150 1870 252 494 619 367 159 420 505 29.2 3.38 698 100 C 619 C 505
50 RHS 12,5 0.335 267 13.2 184 1590 222 435 537 373 141 37.0 439 297 291 612 100 C 537 C 439
3.5 RHS  9.07 0.341 37.6 197 271 | 1150 168 33.0 39.9 38.2 107 282 326 305 214 461 100 C 399 N __ 298
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TABLE 3.1-4(3) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DIMENSIONS AND PROPERTIES

Dimensions and Ratios Properties Properties for Design to AS 4100
Designation Mass gﬁtﬁgil SGe::(:iSosn About x-axis About y-axis lloisionorsionl ko About x-axis About y-axis
per m A b2t doot Aen Yy Constant Modulus Factor Y
— Compact- Compact-
d b t perm pert t t Ay Iy Z, GH Iy lly Zy Sy liy J c K¢ ness = ness &
mm  mm mm kg/m m?m ma/t mm?  105mm* 10°mm? 103mm® mm 10°mm* 10°mm?® 103mm® mm  10°mm* 103mm?® (C,N,S) 10°mm3 (C,N,S) 103mm?®
100 x 50 x 6.0 RHS | 12.0 0.274 22.8 | 6.33 147 | 1530 171 34.2 453 33.4 0567 227 277 192 153 409 | 100 C 453 C 277
50 RHS | 10.3 0.279 27.0 | 8.00 18.0 1310 153 30.6 39.8 341 0511 204 244 197 135 365 | 1.00 @ 39.8 C 24.4 Notes:
40 RHS 849 0.283 333|105 23.0 1080 131 261 334 348 0441 176 206 202 113 312 | 100 C 334 N 203 1. REFER to the OneSteel Australian Tube Mills
35 RHS | 753 0.285 37.9 | 12.3 26.6 959 118 23.6 299 351 0400 160 185 204 101 282 100 C 299 N 171 PRODUCT AVAILABILITY GUIDE (PAG) for
3.0 RHS 6.60 0.290 43.9 | 147 313 841 106 213 267 356 0361 144 164 207 0.886 250 0967 C 267 S 13.9 information on the availability of listed sections
25 RHS 556 0.291 524 180 380 709 0912 182 227 359 0311 124 140 209 0754 215 085 C 227 S 104 and assoctated finishes, The PAG can be found at
2.0 RHS | 4.50 0.293 651 23.0 480 574 0750 150 185 36.2 0.257 103 115 212 0616 17.7 0746 N 182 S 733 5. OneStes! Austrlian Tube Mils CAS0PLUS™ products
1.6 RHS  3.64 [0.295 81.0 29.3 60.5 463 0.613 123 150 36.4 0.211 843 9.33 213 0501 145 0661 N 125 S 519 satisfy both the strength and elongation requirements of
76 x 38 x 40 RHS 6.23 0.211 339 750 170 793 0.527 139 181 258 0176 9.26 111 149 0466 16.6 100 C 18.1 C 111 AS/NZS 1163 Grades C350L0 (with the higher elongation
3.0 RHS 4.90 |0.218 44.4 | 107 233 | 625 0443 117 148 266 0149 782 9.09 154 0373 136 100 C 148 N  8.92 requirements) and C450L0 (with the higher strength
25 RHS 415 0.219 52.8 13.2 284 529 0.383 101 127 26.9 0129 6.81 781 156 0.320 118 | 100 @ 12.7 N 7.00 requirements of f, = 450 MPa and f, = 500 MPa). See
75 x 50 x 6.0 RHS 9.67 0.224 232 6.33 105 1230 0.800 213 281 255 0421 169 211 185 101 293 100 C 281 C 211 Section 2.4.2 for a detailed definition of C450PLUS™.
50 RHS | 8.35 0.229 27.4  8.00 13.0 1060 0726 194 249 261 0.384 154 188 19.0 0891 264 100 C 249 C 188 8 f"i‘f“ég";;ﬁ:&f_so()hﬂpa_
40 RHS 6.92 0.233 337 105 168 881 0.630 16.8 211 267 0.335 134 16.0 195 0754 227 100 C 211 C  16.0 fi;yieldStressus;;ndesign;',u=tensi,estrengm
3.0 RHS 5.42 |0.240 44.2 | 147 23.0 691 0.522 13.9 171 275 0.278 111 12.9 20.0 0.593 18.4 1.00 C 171 N 12.8 used in design; as defined in AS 4100.
25 RHS | 4.58 0.241 52.7 18.0 28.0 584 0450 120 146 277 0240 9.60 110 203 0505 159 | 100 C 146 N 995 4. C = Compact Section; N = Non-Compact Section:
2.0 RHS | 3.72 0.243 65.4 23.0 355 474 0372 991 120 280 0199 796 9.06 205 0414 131 0904 N 118 S  7.07 S = Slender Section (as defined in AS 4100).
16 RHS  3.01/0.245 81.3 29.3 44.9 383 0.305 814 975 28.2 0164 6.56 740 207 0.337 10.8 | 0.799 N 826 S 501 5. OneSteel Australian Tube Mills C450PLUS™ to
75 x 25 x 25 RHS 3.60 0191 531 8.00 280 459 0.285 7.60 101 249 0.0487 3.89 453 103 0144 714  1.00 1% N 405 AS/NZS 1163 is cold-formed and is therefore allocated
20 RHS 2.93 0193 65.8 105 355 374 0.238 6.36 8.31 253 00414 331 377 105 0120 6.04 0.878 S 288 the CF residual stresses classification in AS 4100.
16 RHS 2.38 0195 817 13.6 449 303 0197 5.26 6.81 255 0.0347 278 311 10.7 0.0993 5.05 re\\\e S 2.02 6. NOTE: Grey shaded listings are to C450L0 which
65 x 35 x 40 RHS 535 0183 34.2 6.75 143 681 0328 101 13.3 220 0123 703 858 13.4 03201 (12p) IJJ,QO\\\C )JJ133= c 858 is & non-standard grade - availabiiity fs subjectto
30 RHS 4.25 0190 447 9.67 107 541 0281 865 110 228 0106 6.04 24t 14.0( (0.259 \ 104 |y N\ & o ¢ 71 shaded listings is AS/NZS 1169035010, Ploase
25 RHS 3.60 0191 531 12.0 24.0 459 0.244 752 945 231 00926520 \ 13\ \14. 2\\0229\\@1‘&»400 C 945 N 5095 refer to earlier tables for design values associated
2.0 RHS 2.93 0193 65.8 155 30.5 374 0.204 6.28 7.80—23.4 fq@wa \ias) \s\o7) ha.4 0T84 762 0985 C 780 S 437 with this as a standard grade. See the OSATM PAG
50 x 25 x 3.0 RHS 3.07 0140 455 6.33 147 391 0112 TMW‘QI 357\ 2D\, 8.56~9.69 00964 518 100 C 58 C 356 for further information on grades and availability.
25 RHS 262 0141 540 8.00 18.0 334—D.J98d é&a\\é@\t\ 1)12 q’ 38'262 312 991 00843 460 100 C 511 C 312
20 RHS 215 0143 66.6 105 230~ 274\ 0.0838 \33\ 4.p6 —175 0.0281 225 262 101 00706 3.92 100 C 426 N 258
16 RHS 175 0145 §75 \18.6 2037223 \0.0702\2.81 3.53 17.7 0.0237 1.90 217 103 00585 329 100 C 353 N 192
50 x 20 x 3.0 RHS, 83/ 03] W6\ \y.6T—147~ 361-0.0951 3.81 516 16.2 0.0212 212 2.63 7.67 00620 388 100 C 516 C 263
2.5 RS \RUP\ 0.131) 542 N6.00 18.0 309 0.0848 3.39 451 16.6 0.0192 1.92 232 7.89 0.0550 349 100 C 451 C 232
20 R 199 01357668 8.00 23.0 254 0.0723 2.89 378 16.9 0.0167 1.67 196 811 0.0466 3.00 100 C 378 N 193
1.6 RHS- 1963 0135 82.7 105 29.3 207 0.0608 243 314 171 0.0142 142 163 8.29 0.0389 255 100 C 314 N 144
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TABLE 3.1-5 (L) SHS

Square Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DIMENSIONS AND PROPERTIES

b
Dimensions and Ratios Section Properties Properties for Design to AS 4100 —_
External Gross : .
ZESlolaton Mpisrs SLArrf;;:e b-2t Si‘;g:n About x-, y- and n-axis ggﬁ?@ﬂt l\./lrg:jsl.lncl)t?s lfaogtrgr About x and y-axis t d X
d b t m perm pert t Aq Iy Z, Zy Sy [ J © ki Ne Compactness Zoy
mm mm mm kg/m m2/m m2/t mm? 10mm#*  10%mm® 103mm?3 103mm3 mm 10mm*  103mm?3 (C,N,S) 103mm?
50 x 50 x 6.0 SHS 732 | 0174 238 @ 6.33 932 0275 110 945 145 172 0518 177 1.00 7.49 [ 14.5
50 SHS 6.39 | 0179 279 | 8.00 814 0.257 103 851 132 178 0469 16.3 1.00 9.47 c 13.2 Notes:
40 SHS| 535 | 0183 34.2 @ 105 681 0229 915 733 114 183 0403 143 1.00 12.4 c 11.4 L REFER to the OneStee] Australian Tube Mills
T L R A
. : & : : E : : : : : : . . : information on the availability of listed sections
2.0 SHS 2.93 0.193 65.8 23.0 374 0.141 5.66 4.20 6.66 19.5 0.226 8.51 1.00 27.2 C 6.66 and associated finishes. The PAG can be found at
16 SHS| 238 | 0195 8L7 | 29.3 303 0117 468 344 546 196 0185  7.03 1.00 34.6 N 5.10 www.austubemills.com.
40 x 40 x 40 SHS 4.09 0143 349 @ 8.00 521 0105 526 436 674 142 0192  8.33 1.00 9.47 c 6.74 2. For Grade C350L0: f, = 350 MPa and f, = 430 MPa;
30 SHS 3.30 | 0150 453 | 11.3 421  0.0932 466 361 572 149 0158  7.07 1.00 13.4 c 5.72 f, = yield stress used in design; f, = tensile strength
25 SHS 282 | 0151 537 @ 14.0 359  0.0822 411 313 497 151 0136  6.21 100 166 [ 4.97 used in design; as defined in AS 4100.
20 SHS 231 | 0153 664 @ 18.0 294  0.0694 347 261 413 154 0113 5.23 1.00 21.3 c 413 3. C = Compact Section; N = Non-Compact Section;
16 SHS 188 0155 823 230 239 00579 290 215 341 156 00927 436 _ 100 272 c 341 S = Slender Section (as defined in AS 4100).
35 x 35 x 30 SHS 283 | 0130 458 | 967 | 361 00595 340 267 423 128 0102 518 | 100 114 c 4.23 4 ﬁggfofee’gﬁgi’;;gf@‘ﬁ{iﬁijfafgt'fe;‘;geda”d's
25 SHS 242 | 0131 542 @ 120 309 0.0529 302 233 369 131 0.0889 4.58 1.00 14.2 c 3.69 classification in AS 4100,
20 SHS 199 | 0133 66.8 155 254  0.0451 258 195 309 133 0.0741 3.89 1.00 18.3 c 3.09
1.6 SHS| 163 0135 827  19.9 207 0.0379 216 162 257 135 0.0611 3.26 1.00 23.5 c 2.57
30 x 30 x 3.0 SHS 236 0110 46.5 8.00 301  0.0350 234 187 296 10.8 0.0615 3.58 1.00 9.47 [$ 2.96
25 SHS 203 | 0111 548 | 10.0 259 00316 210 165 261  11.0 0.0540 3.20 1.00 11.8 c 2.61
20 SHS 168 | 0113 674 @ 13.0 214 00272 181 139 221 113 0.0454 275 1.00 15.4 c 2.21
1.6 SHS 138 | 0115 833 @ 16.8 175 0.0231 154 116 184 115 00377 232 1.00 19.8 c 1.84
25 x 25 x 3.0 SHS 1.89 0.0897 474 @ 6.33 241 00184 147 121 191 874 0.0333 2.27 1.00 7.49 [$ 1.91
25 SHS 164 0.0914 557 | 8.00 209 00169 135 108 171 899 0.0297 2.07 1.00 9.47 c 171
20 SHS 1.36 0.0931 683 | 10.5 174 0.0148 119 0926 147 924 0.0253 1.80 1.00 12.4 c 1.47
1.6 SHS 112 0.0945 841 | 13.6 143 0.0128 102 0780 124 944 0.0212 154 1.00 16.1 C 1.24
20 x 20 x 2.0 SHS 105 |0.0731 69.7 @ 8.00 134  0.00692 0.692 0554 0877 720 0.0121 106 1.00 9.47 [ 0.877
1.6 SHS 0.873 |0.0745 85.4 | 10.5 111 0.00608 0.608 0.474 0751 739 0.0103 0.924 = 100 12.4 c 0.751

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 3.1-6(1) (1) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DIMENSIONS AND PROPERTIES

S -
Dimensions and Ratios Section Properties Properties for Design to AS 4100
External Gross . ; t d x
Designation Mass Surface Section X loSicl Tozjsmlm Rl b d .
per Area b-2t e About x-, y- and n-axis Constant Modulus Factor About x and y-axis
m

d b t perm pert t Aq I Z, e S Iy J © k¢ Ne Compactness P
mm mm mm kg/m m2/m m2/t mm? 108mm#*  103mm?3  103mm?® 103mm3 mm 10°mm?4  103mm3 (C,N,S) 103mm3
400 x 400 x 160 SHS| 186 | 153 8.23 | 23.0 | 23700 571 2850 2140 3370 155 930 4350 | 100  30.9 N 3320 Notes:
125 SHS| 148 | 155 105  30.0 | 18800 464 2320 1720 2710 157 744 3520 | 0.994  40.2 s 2310 . )
100 SHS 120 156 130 380 15300 382 1910 1400 2210 158 604 2890 0785 510 S 1650 L EROBUCT AL ABILITY GOIDE (PAG) Tor
350 x 350 x 16.0 SHS 161 1.33 8.27 19.9 20500 372 2130 1610 2530 135 614 3250 1.00 26.7 C 2530 information on the availabilit){ of listed sections
125 SHS 128 | 135 105 @ 26,0 @ 16300 305 1740 1300 2040 137 493 2650 &= 100 349 N 1900 and associated finishes. The PAG can be found at
100 SHS 104 | 136 130 @ 330 @ 13300 252 1440 1060 1670 138 401 2180 @ 0.904 443 s 1350 www.austubemills.com.
80 SHS 842 | 137 162 418 | 10700 207 1180 865 1370 139 326 1790 A 0715  56.0 s 971 2. Onesteel Australian Tube Mills C450PLUS™ products
300 x 300 x 160 SHS| 136 | 113 833 | 168 | 17300 226 1510 1160 1810 114 378 2310 | 100 225 C 1810 i@‘;ﬁlzst’gt&g‘gf;;eé‘sgg‘aggf;'(‘;;tghat‘;;”';‘;ﬂj:‘jlgfg;&
125 SHS 109 | 115 106 @ 22.0 @ 13800 187 1240 937 1470 116 305 1900 A 1.00  29.5 [ 1470 fequirements) and GA50LO (with the higher Stength
10.0 SHS 88.4 1.16 131 28.0 11300 155 1030 769 1210 117 250 1570 1.00 37.6 N 1080 requiremems 0ffy=45() MPa and fu=500 MPa). See
80 SHS 716 | 117 163 355 | 9120 128 853 628 991 118 203 1290 | 0.840 476 s 768 Section 2.4.2 for a detailed definition of C450PLUS™.
250 x 250 x 160 SHS| 111 | 0.931 842 | 13.6 | 14100 124 992 774 1210 938 212 1530 | 100  18.3 C 1210 3. For CA50PLUS™:
125 SHS 89.0 | 0.946 10.6 @ 18.0 & 11300 104 830 634 992 957 173 1270 | 100 241 C 992 f, = 450 MPa and , = 500 MPa;
100 SHS| 727 | 0957 132 | 230 @ 9260 871 697 523 822 970 142 1060 A 100  30.9 N 811 fy = yield stress used in design; f, = tensile strength
90 SHS 659 0961 146 258 8400 798 639 477 750 975 129 972 100 346 N 699 o oeadesin as demed n A il:,: e Secton:
80 SHS 591 | 0966 163 293 | 7520 723 578 429 676 980 116 878 100 392 N 586 o G (as dofined i As‘jmo). ;
60 SHS 450 | 0974 217 397 | 5730 562 450 330 521 990 887 681 | 0753  53.2 s 380 5. onestoel Austatian Tube Mils CAS0PLUS™ 10
200 x 200 x 160 SHS| 855 | 0.731 855 | 105 | 10900 586 586 469 728  73.3 103 914 100 141 C 728 ASINZS 1163 is cold-formed and s theretore allocated
125 SHS 69.4 0.746 10.8 14.0 8840 50.0 500 389 607 75.2 85.2 772 1.00 18.8 C 607 the CF residual stresses classification in AS 4100.
100 SHS| 570 | 0757 13.3 | 18.0 @ 7260 425 425 324 508 765 707 651 100 241 c 508
90 SHS 518 | 0761 147 | 202 6600  39.2 392 207 465 771 645 599 1.00 271 c 465
80 SHS 465 | 0766 165 230 | 5920 357 357 268 421  77.6 582 544 100 309 N 415
60 SHS 356 | 0774 218 313 | 4530 280 280 207 327 786 448 425 | 0952 420 S 272
50 SHS 299 | 0779 26.0 380 | 3810 239 239 175 277 791 378 362  0.785 510 s 207
150 x 150 x 100 SHS 413 | 0557 135 | 130 | 5260 165 220 173 269 561 284 341 1.00 174 C 269
90 SHS 377 | 0561 149 147 @ 4800 154 205 159 248 566 261 316 100 197 C 248
80 SHS| 339 0566 167 | 168 | 4320 141 188 144 226 571 236 289 100 225 c 226
6.0 SHS 26.2 0574 220 230 | 3330 113 150 113 178 582 184 229 100 30.9 N 175
50 SHS 221 0579 26.2 280 | 2810 970 129 962 151 587 156 197 100 376 N 135
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TABLE 3.1-6(2)

Sqguare Hollow Sections
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0
DIMENSIONS AND PROPERTIES

Buildwith‘/

Design Capacity Tables for Structural Steel Hollow Sections

Standards

Dimensions and Ratios Section Properties Properties for Design to AS 4100
External Gross : :
DESEEUET Mpa;srs Sl};rrf;;:e b-2t Sit;;ign About x-, y- and n-axis ggriﬂn n;gzm?s FFaocrtrgr About x and y-axis
d b t m perm pert t Ay I Z, Z S [ J © Ky Ne Compactness ey
mm mm mm kg/m m2/m m2/t mm? 105mm#*  10%mm®  103mm?3 103mm3 mm 10°mm#*  103mm?3 (C,N,S) 103mm?
125 x 125 x 10.0 SHS| 334 | 0457 137 10.5 4260 8.93 143 114 178 45.8 15.7 223 1.00 141 C 178
9.0 SHS 30.6 | 0461 151 11.9 3900 8.38 134 106 165 46.4 14.5 208 1.00 16.0 C 165
80 SHS 277 0466 168 13.6 3520 7.75 124 96.8 151 46.9 13.3 192 1.00 18.3 C 151
6.0 SHS 214 | 0474 221 18.8 2730 6.29 101 76.5 120 48.0 10.4 154 1.00 25.3 C 120
50 SHS 18.2 | 0479 26.3 23.0 2310 5.44 87.1 65.4 103 48.5 8.87 133 1.00 30.9 N 101 1
40 SHS 148 0483 327 29.3 1880 4.52 72.3 53.6 84.5 49.0 7.25 110 1.00 39.2 N 73.2
100 x 100 x 100 SHS 256 | 0.357 14.0 | 8.00 3260 411 82.2 68.1 105 35.5 7.50 130 1.00 10.7 C 105
90 SHS 235 0.361 154 9.11 3000 3.91 781 63.6 98.6 36.1 7.00 123 1.00 12.2 C 98.6
80 SHS 214 0366 171 10.5 2720 3.66 73.2 58.6 91.1 36.7 6.45 114 1.00 14.1 C 911 2
6.0 SHS 16.7 | 0374 224 14.7 2130 3.04 60.7 471 73.5 37.7 5.15 93.6 1.00 19.7 C 73.5
50 SHS 14.2 | 0.379 26.6 18.0 1810 2.66 53.1 40.5 63.5 38.3 4.42 81.4 1.00 241 C 63.5
40 SHS 116 | 0.383 329 23.0 1480 2.23 44.6 33.5 52.6 38.8 3.63 68.0 1.00 30.9 N 51.9
30 SHS 896 K 0.390 435 313 1140 177 354 26.0 41.2 394 2.79 53.2 0.952 42.0 S 34.4
25 SHS| 753 0391 52.0 38.0 959 1.51 30.1 21.9 34.9 39.6 2.35 45.2 0.787 51.0 S 26.1
20 SHS 6.07 | 0.393 64.7 48.0 774 1.23 24.6 17.8 28.3 39.9 191 36.9 0.624 64.4 S 18.8 3
90 x 90 x 25 SHS 6.74 0351 521 | 340 859 1.09 241 17.6 28.0 35.6 1.70 36.2 0.878 45.6 S 22.3
20 SHS 545 0.353 64.8 @ 43.0 694 0.889 19.7 14.3 22.8 35.8 1.38 29.6 0.696 57.7 S 16.0
89 x 89 x 6.0 SHS 147 0.330 225 12.8 1870 2.06 46.4 36.4 56.7 33.2 3.55 71.8 1.00 17.2 C 56.7 4
50 SHS 125 | 0.335 26.7 15.8 1590 1.82 40.8 315 49.2 33.8 3.06 62.8 1.00 21.2 C 49.2 ’
35 SHS 9.07 0341 376 @234 1150 1.38 31.0 23.3 36.5 34.6 2.25 47.2 1.00 314 N 35.8 5
20 SHS 538 0.349 649 425 686 0.858  19.3 14.0 22.3 354 1.33 29.0 0.704 57.0 S 15.7 ’
75 x 75 x 6.0 SHS 12.0 0.274 228 10.5 1530 116 30.9 24.7 38.4 27.5 2.04 48.2 1.00 141 C 38.4
50 SHS 10.3 | 0.279 270 13.0 1310 1.03 27.5 21.6 33.6 28.0 177 42.6 1.00 174 C 33.6
40 SHS 849 | 0.283 333 16.8 1080 0.882 235 18.1 28.2 28.6 1.48 36.1 1.00 22.5 C 28.2
35 SHS 753 0.285 379 19.4 959 0.797 21.3 16.1 25.3 28.8 1.32 32.5 1.00 26.1 C 25.3
3.0 SHS 6.60  0.290 439 | 23.0 841 0.716 191 14.2 225 29.2 115 28.7 1.00 30.9 N 22.2
25 SHS 556 | 0.291 524 28.0 709 0.614 16.4 12.0 19.1 29.4 0.971 24.6 1.00 37.6 N 17.0
20 SHS 450 0.293 651 @355 574 0.505 135 9.83 15.6 29.7 0.790 20.2 0.841 47.6 S 121
65 x 65 x 6.0 SHS 101 | 0.234 231 8.83 1290 0.706 217 17.8 275 234 1.27 34.2 1.00 11.9 C 275
50 SHS 875 0.239 273 11.0 1110 0.638 19.6 15.6 24.3 23.9 112 30.6 1.00 14.8 C 24.3
40 SHS 723 | 0.243 336 | 143 921 0.552 17.0 13.2 20.6 245  0.939 26.2 1.00 191 C 20.6
3.0 SHS 566 @ 0.250 441 19.7 721 0.454 14.0 10.4 16.6 25.1 0.733 21.0 1.00 26.4 C 16.6
25 SHS 478 | 0.251 52.6 24.0 609 0.391 12.0 8.91 14.1 25.3 0.624 18.1 1.00 32.2 N 13.7
20 SHS 388  0.253 65.3 @ 305 494 0.323 9.94 7.29 11.6 256  0.509 14.9 0.978 40.9 S 9.80
16 SHS 313  0.255 812 38.6 399 0.265 8.16 5.94 9.44 25.8 0.414 12.2 0.774 51.8 S 7.01

SHS

[2)_ CasopLus™
(3) Finish )

@J |

Notes:

REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections
and associated finishes. The PAG can be found at
www.austubemills.com.

. OneSteel Australian Tube Mills C450PLUS™ products

satisfy both the strength and elongation requirements of
AS/NZS 1163 Grades C350L0 (with the higher elongation
requirements) and C450L0 (with the higher strength
requirements of f, = 450 MPa and f, = 500 MPa). See
Section 2.4.2 for a detailed definition of C450PLUS™.
For C450PLUS™:

f, = 450 MPa and f, = 500 MPa;

f, = yield stress used in design; f, = tensile strength
used in design; as defined in AS 4100.

C = Compact Section; N = Non-Compact Section;

S = Slender Section (as defined in AS 4100).

OneSteel Australian Tube Mills C450PLUS™ to

AS/NZS 1163 is cold-formed and is therefore allocated
the CF residual stresses classification in AS 4100.
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TABLE 3.1-6(3) (1) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DIMENSIONS AND PROPERTIES

Dimensions and Ratios Section Properties Properties for Design to AS 4100
Desi i Mass I;xt(?rnal SGr(;fSS Torsion Torsion Form
esignation per ;rr:;:e b-2t f\(r:ele(lm About x-, y- and n-axis Constant Modulus Factor About x and y-axis
d b t m perm pert t Aq Iy Z, e S ry J © k¢ Ae Compactness P
mm mm mm kg/m m2/m m2/t mm? 108mm*  103mm3  103mm3 103mm3 mm 10°mm*4  103mm3 (C,N,S) 103mm3
50 x 50 x 60 SHS 732 0174 238 6.33 932 0275 110 945 145 172 0518 177 ngi/j 8.50 145 Notes:
50 SHS 6.39 0179 279  8.00 814 0257 103 851 132 178 0469 163 1 10.7 13.2 _ )
-~ = 1. REFER to the OneSteel Australian Tube Mills
40 SHS 535 0183 342 105 681 0229 915 733 114 183 0403 143800\ 1 114 PRODUCT AVAILABILITY GUIDE (PAG) for
30 SHS 425 0190 447 147 541 0195 779 592 939 190 0321 (Tx8 \\ 1pg \~197 9.39 information on the availability of listed sections
25 SHS 360 0191 531 18.0 459 0169 678 509 807 192 0275~ |10\ \ 00 241 8.07 and associated finishes. The PAG can be found at
20 SHS 293 0193 658 23.0 374 0141 566 420 6.66 195 0£20) B8\ 100  30.9 6.58 www.austubemills.com.
16 SHS 238 0195 8L7 293 303 0117 468 344 546 195~ OLE 03 1.00 39.2 4.74 2, o”?fy‘ef' Ahuitralian Turt])e hiljillsI C450PLUS™ products f
40 x 40 x 40 SHS 4.09 0143 349 8.00 521 0105 526 436 674 14k \0092 833 1.00 10.7 6.74 satisfy both the strength and elongation requirements o
30 SHS 330 0150 453 113 421 00932 466 361 572\ 180—~0158 707 100 152 5.72 ASINZS 1163 Grades C350LO (with the higher elongation

requirements) and C450L0 (with the higher strength

25 SHS 282 0151 537 14.0 359 00822 411  33~\A97)) 151 0136 6.21 1.00 18.8 4.97 requirements of f, = 450 MPa and f, = 500 MPa). See
20 SHS 231 0153 664 18.0 294 00694 347. %1 ) %N/ 154 0113 5.23 1.00 24.1 413 Section 2.4.2 for a detailed definition of C450PLUS™.
16 SHS 188 0155 823 230 239 0.0579 2900\ AIK~"S41 156  0.0927 436 100 _ 30.9 3.37 3. For C450PLUS™:

35 x 35 x 30 SHS 283 0130 458 9.67 361  0.0595—34b\> 267 423 128 0102 518 1.00 13.0 4.23 f, = 450 MPa and f, = 500 MPa;
25 SHS 242 0131 542 120 309  QB50% ¥892C X33 369 131 00889 458 = 100 161 3.69 fy = yield stress used in design; f, = tensile strength
20 SHS 199 0133 668 155 254X QAL \ 448 195 309 133 00741 389 100 208 3.09 used in design; as defined in AS 4100. ,
16 SHS 163 0135 827 199 _ (207 \\oQ3M“ 216 162 257 135 00611 3.26 100 267 2.57 4. €= Compact Section; N = Non-Compact Section;

S = Slender Section (as defined in AS 4100).

OO OO0 OO0ON0O0O00ZO000ZZ00000

30 x 30 x 30 SHS 236 0110 465 a@r)’( \301N\\D.0350 234 187 296 108 0.0615 3.58 1.00 10.7 2.96 5 onesteel Austialian Tube Mils CASOPLUS™ o
25 SHS = 203 0111 548400\ 269> 00316 210 165 261 110 0.0540 320 100 134 2.61 ASINZS 1163 is cold-formed and is therefore allocated
20 sHs 168 0113 674“—30\) Z14 00272 181 139 221 113 00454 275 1.00 17.4 2.21 the CF residual stresses classification in AS 4100,
16 SHS 138 0I5\ 833 _ 26.8 175 00231 154 116 184 115 00377 232 100 225 1.84 6. NOTE: Grey shaded listings are to C450L0 which
25 x 25 x 30 SHS = 1.89 R.Q8%A \474 >—6.33 241 00184 147 121 191 874 00333 227 1.00 8.50 1.91 is a non-standard grade - availability is subject to
25 SHS = ABZ\'QNdDA 557  8.00 209 00169 135 108 171 899 00297 207 1.00 10.7 171 minimum order criteria. The standard grade for the
20 S SQ\ l1's6 )ojow31 683 105 174 00148 119 0926 147 924 00253 180 100 141 1.47 shaded listings is AS/NZS 1163-C350L0. Please
16 \M>—4.0945 841 136 143 00128 102 0780 124 944 00212 154 100 183 1.24 ;;f;;ft;‘;:;‘;"5;22{;3;?;gzz'ggg:{g‘;soa;;;’ﬁa;;g
20 x 20 x 20 SYRN_D05 00731 697 8.00 134 000692 0.692 0554 0877 720 00121 106 = 100 107 0.877 for further information on grades and availability.
16 S 0.873 0.0745 854 105 111 0.00608 0.608 0474 0751 739 00103 0.924  1.00 141 0.751
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TABLE 3.2-1 (L) CHS

Circular Hollow Sections (2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3)__ Finish )

FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m?/tonne)

Designation Mass
d, t perm 1 2 3 4 5 6
mm mm kg/m
1651 x 54 CHS 21.3 24.4 - 31.8 - - - Notes:
5.0 CHS 19.7 26.3 - 34.2 - - - 1. REFER to the OneSteel Australian Tube Mills
1397 x 5.4 CHS | 179 | 245 - 333 - - - PRODUCT AVAILABILITY GUIDE (PAG) for
5.0 CHS | 16.6 26.4 - 35.9 - - - information on the availability of listed sections
114.3 x 5.4 CHS | 145 24.8 - 35.6 - - - and associated finishes. The PAG can be found at
4.5 CHS @ 122 29.5 - 42.4 - - - www.austubemills.com.
101.6 X 50 CHS 11.9 26.8 - 40.0 - - - 2. ::or G_ralcdje C250L0: fé = (2]50_MP'=f1 and f, =I 320 MP:-:];
B ) _ ) = yield stress used in design; f, = tensile strengtl
889 x gg 8:2 ?.ZGf 3:33]2- ggi Jsed in design; as defined in AS 4100.
' ’ : ’ . : - . . 3. 1= Total Perimeter, Profile-protected
50 CHS | 103 27.0 . 42.2 . . . 2 = Total Perimeter, Box-protected, No Gap
4.0 CHS 8.38 33.3 - 521 - - - 3 = Total Perimeter, Box-protected, 25 mm Gap
761 x 5.9 CHS | 10.2 234 - 38.8 - - - 4 = Top Flange Excluded, Profile-protected
4.5 CHS 7.95 301 - 49.9 - - - 5 = Top Flange Excluded, Box-protected, No Gap
3.6 CHS 6.44 371 _ 615 _ _ _ 6 = Top Flange Excluded, Box-protected, 25 mm Gap
60.3 X 5.4 CHS 731 259 ~ 474 _ _ _ 4. See Section 3.3 for details on cases of fire
' 4'5 CHS | 619 306 B 56.0 N N N exposure considered.
3.6 CHS 5'03 37.6 _ 68.8 R R R 5. This product is also compliant with AS 1074 — Steel
- - - - tubes and tubulars for ordinary service. Refer to the
483 x 4.0 CHS 4.37 34.7 - 70.7 . . . OSATM Product Manual for details on AS 1074 sections.
3.2 CHS | 356 42.6 - 86.8 - - -
424 X 4.0 CHS | 3.79 35.2 - 76.6 - - -
3.2 CHS @ 3.09 431 - 93.8 - - -
337 x 4.0 CHS | 293 36.1 - 89.8 - - -
3.2 CHS 241 44.0 - 109 - - -
269 x 4.0 CHS | 2.26 374 - 107 - - -
3.2 CHS | 187 45.2 - 129 - - -
2.6 CHS | 156 54.2 - 155 - - -
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TABLE 3.2-2 (i) CHS

Circular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

FIRE ENGINEERING DESIGN - EXPOSED SURFACE AREA TO MASS RATIO (m?/tonne)

Designation Mass Designation Mass
d, t perm 1 2 & 4 5 6 d, t perm 1 2 3 4 5 6
mm mm kg/m mm mm kg/m

5080 x 127 CHS| 155 | 103 | - | 113 - - - 1651 x 35 CHS| 139 | 372 | - | 484 | - - - Notes:
95 CHS 117 13.7 - 15.0 - - - 30 CHS 120 43.2 - 56.3 - - - ) .
64 CHS 792 202 - 221 - - - 1397 x 35 CHS 118 373 | - | 507 | - - - L RODUCT AU ABILITY GUIDE (PAG) Tor

4570 x 127 CHS 139 10.3 - 11.4 - - - 30 CHS 101 43.4 - 58.9 - - - information on the availability of listed sections
95 CHS| 105 13.7 - 15.2 - - - 1143 x 3.6 CHS| 983 36.5 - 52.5 - - - and associated finishes. The PAG can be found at
6.4 CHS 711 @ 20.2 - 22.4 - - - 32 CHS 877 | 410 - 58.9 - - - www.austubemills.com.

4064 x 127 CHS 123 10.4 - 11.6 - - - 1016 x 3.2 CHS 777 411 - 61.3 - - - 2. For Grade C350L0: f, = 350 MPa and f, = 430 MPa;
95 CHS 930 137 - 154 - - - 26 CHS 635 503 - 75.0 - - - fy = yield stress used in design; f, = tensile strength
94 CHS 631 202 - | 227 - - - 889 x 32 CHS 676 | 413 | - | 645 | - - - , ;Sfdn';;‘;jﬁ:;::rd:x:g‘r:tz:igo

355.6 x 127 CHS| 107 10.4 - 11.9 - - - 26 CHS 553 50.5 - 78.9 - - - ’ 2 = Total Perimeter: Box-protected, No Gap
95 CHS 811 13.8 - 15.7 - - - 761 x 3.2 CHS 575 416 - 68.9 - - - 3 = Total Perimeter, Box-protected, 25 mm Gap
6.4 CHS| 551 20.3 - 23.1 - - - 23 CHS 419 571 - 94.6 - - - 4 = Top Flange Excluded, Profile-protected

3239 x 127 CHS 975 10.4 - 12.1 - - - 60.3 x 29 CHS 41 46.1 - 84.4 - - - 5 = Top Flange Excluded, Box-protected, No Gap
95 CHS 737 13.8 _ 15.9 _ _ ~ 23 CHS 3.29 576 _ 105 _ _ _ 6 = Top Flange Excluded, Box-protected, 25 mm Gap
64 CHS 501 20.3 _ 23.4 _ _ _ 483 x 29 CHS 325 467 _ 951 _ _ _ 4. See Section 3.3 for details on cases of fire

2731 x 127 CHS 816 | 105 | - | 124 | - - - 23 CHS 261 | 582 - 18 - - - exposure considered.
9.3 CHS 605 14.2 - 16.8 - - - 424 x 2.6 CHS 255 52.2 - 114 - - -
6.4 CHS 421 20.4 - 241 - - - 20 CHS 199 66.8 - 146 - - -
48 CHS 318 27.0 - 32.0 - - - 337 x 26 CHS 199 53.1 - 132 - - -

2191 x 8.2 CHS 426 16.1 - 19.8 - - - 20 CHS 156 67.7 - 168 - - -
6.4 CHS 33.6 20.5 - 25.2 - - - 269 x 23 CHS 140 60.6 - 173 - - -
48 CHS 254 27.1 - 33.3 - - - 20 CHS 1.23 68.8 - 197 - - -

1683 x 71 CHS 28.2 18.7 - 24.3 - - -
6.4 CHS 25.6 20.7 - 26.8 - - -
48 CHS 194 27.3 - 354 - - -
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TABLE 3.2-3(1) (@) RHS

Rectangular Hollow Sections [2) CA50PLUS™ )
To AS/NZS 1163 (3)__ Finish )
FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m?%tonne)

slab/wall parallel to x-axis slab/wall parallel to y-axis
Designation Mass Designation Mass
d b t perm 1 2 3 4 5 6 d b t perm 1 2 8 4 5 6
mm mm mm kg/m mm mm mm kg/m
400 x 300 x 160 RHS| 161 | 8.27 870 | 9.94 691 | 6.84 746 400 x 300 x 160 RHS| 161 | 8.27 870 | 9.94  6.29  6.21 @ 6.84
125 RHS| 128 | 105 | 109 125 865 858 | 9.36 125 RHS 128 | 105 | 109 125 787 @ 780 @ 858 Notes:
100 RHS| 104 | 130 135 154 @ 106 106 115 100 RHS 104 | 130 135 154 968 961 106 1. REFER to the OneSteel Australian Tube Mills
80 RHS 842 | 162 166 190 131 131 @ 14.3 80 RHS 842 | 162 | 166 190 119 119 | 131 PRODUCT AVAILABILITY GUIDE (PAG) for
400 x 200 x 160 RHS| 136 | 8.33 | 8.84 | 103 | 745 | 736 810 400 x 200 x 160 RHS| 136 | 8.33 | 8.84 | 103 | 598 589  6.63 information on the availability of listed sections
125 RHS 109 106 110 129 929 921 101 125 RHS 109 @ 106 110 129 745 736 828 and assoctated finishes. The PAG can be found at
100 RHS| 884 | 131 | 136 158 114 113 124 100 RHS 884 | 131 | 136 158 913 905  10.2 2. 1= Total Perimeter, Profle-profecied
80 RHS 716 | 163 | 168 195 140 @ 140 | 154 80 RHS| 716 | 163 | 168 195 112 @ 112 | 126 2 = Total Perimeter Box-protected, No Gap
350 x 250 x 160 RHS| 136 | 8.33 | 8.84 | 10.3 | 7.08 & 7.00 @ 773 350 x 250 x 160 RHS 136 | 8.33 @ 8.84 | 103 | 6.34 A 6.26 @ 7.00 3 = Total Perimeter, Box-protected, 25 mm Gap
125 RHS| 109 | 106 @110 129 883 875 967 125 RHS 109 | 10.6 110 129 791 782 875 4 = Top Flange Excluded, Profile-protected
100 RHS 884 131 @ 136 158 108 108 @ 119 100 RHS 884 131 136 158 970 962  10.8 5 = Top Flange Excluded, Box-protected, No Gap
80 RHS 716 163 168 195 133 133 147 80 RHS 716 163 168 195 119 119 133 6 = Top Flange Excluded, Box-protected, 25 mm Gap
300 x 200 x 160 RHS| 111 | 842 | 9.04 | 108 | 7.33 | 7.23 | 813 300 x 200 x 160 RHS| 111 | 842 | 904 | 108 | 643 | 6.33 | 7.23 8. gfeoiifg‘;f;gﬁdf;;‘f‘a”s°”Cases"””e
125 RHS| 89.0 | 106 112 | 135 909 899 101 125 RHS 890 106 112 135 796 @ 7.86  8.99 . SeZTabIes 513 and 814 for Grade allocation of these
100 RHS| 727 | 132 | 138 165 111 @ 110 @ 124 100 RHS 727 | 132 138 165 973 963 110 " hollow sectons. '
80 RHS 591 | 163 | 169 203 136 135 | 15.2 80 RHS| 591 | 163 | 169 203 119 119 | 135
6.0 RHS 450 | 217 | 222 267 179 @ 178 | 20.0 6.0 RHS 450 | 217 | 222 | 267 157 @ 156 @ 178
250 x 150 x 160 RHS 855 | 855 935 | 117 | 773 | 760 @ 877 250 x 150 x 16.0 RHS 855 | 855 @ 9.35 117 | 6.56 | 6.43 | 7.60
125 RHS 694 108 115 | 144 950 | 937 108 125 RHS| 694 108 115 144 805 | 793 & 9.37
100 RHS| 570 | 133 | 140 176 @ 115 114 | 13.2 100 RHS 570 | 133 140 176 A 978 966 114
90 RHS| 518 | 147 154 193 127 125 | 145 90 RHS| 518 | 147 | 154 | 193 | 107 | 106 | 125
80 RHS 465 | 165 172 @ 215 141 @ 140 @ 161 80 RHS| 465 | 165 172 | 215 119 118 | 14.0
6.0 RHS 356 | 218 225 281 184 @ 183 @ 211 6.0 RHS| 356 | 218 225 281 156 @ 155 | 18.3
50 RHS 29.9 | 260 | 267 334 218 217 | 250 50 RHS| 299 | 260 | 267 334 185 184 @ 217
y
X - X
y
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TABLE 3.2-3(2) (1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
To AS/NZS 1163 (3) __ Finish )
FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m%tonne)

slab/wall parallel to x-axis slab/wall parallel to y-axis
Designation Mass Designation Mass
d b t perm 1 2 3 4 5 6 d b t perm 1 2 3 4 5 6
mm mm mm kg/m mm mm mm kg/m
200 x 100 x 10.0 RHS| 413 | 135 | 145 194 | 123 121 | 145 200 x 100 x 100 RHS 413 | 135 145 | 194 | 9.87 | 969 @ 121
90 RHS| 377 | 149 159 | 212 134 133 | 159 90 RHS 377 | 149 | 159 | 212 108 106  13.3 Notes:
80 RHS 339 | 167 | 17.7 | 23.6 149 147 @ 177 80 RHS| 339 | 167 | 17.7 236 120 @ 118 | 147 1. REFER to the OneSteel Australian Tube Mills
6.0 RHS 26.2 | 22.0 229 | 30.6 193 | 191 | 22.9 60 RHS 26.2 220 229 306 155 153 191 PRODUCT AVAILABILITY GUIDE (PAG) for
50 RHS| 221 | 26.2 | 27.2 | 36.2 228 226 | 272 50 RHS 221 | 26.2 272 362 183 | 181 @ 22.6 information on the availability of listed sections
40 RHS 179 325 335 447 281 279 335 40 RHS 179 325 335 447 225 223 219 and assoctated finishes The PAG can be found at
152 x 76 x 6.0 RHS| 194 | 22.2 | 235  33.9 | 19.8 | 19.6 | 248 152 x 76 x 6.0 RHS| 194 | 222 235 339 | 159 | 157 | 208 2. 1= Total Pefimeter, Profie-protected
50 RHS 16.4 | 264 | 277 | 39.9 233 231  29.2 50 RHS| 16.4 | 26.4 | 277 | 399 187 | 185 @ 24.6 2 = Total Perimeter Box-protected, No Gap
150 x 100 x 100 RHS| 334 | 137 | 15.0 | 209 122 | 12.0 | 150 150 x 100 x 100 RHS| 33.4 | 137 | 150 | 20.9 | 10.7 | 105 | 135 3 = Total Perimeter, Box-protected, 25 mm Gap
90 RHS 306 | 151 | 163 229 133 131 | 16.3 90 RHS 30.6 | 151 | 16.3 | 22.9 @ 116 114 147 4 = Top Flange Excluded, Profile-protected
80 RHS 277 168 181 @ 253 147 145 181 80 RHS 277 168 181 253 129 127 163 5 = Top Flange Excluded, Box-protected, No Gap
60 RHS 214 221 233 326 188 186 233 60 RHS 214 221 233 326 165 163 210 6 = Top Flange Excluded, Box-protected, 25 mm Gap
50 RHS| 18.2 | 26.3  27.5 385 | 222 220 275 50 RHS 18.2 | 263 | 275 385 195 | 19.3 @ 24.8 3. zfeossifg"c';gﬁdfgr;‘jf‘a”s°”Cases"””e
40 RHS 14.8 | 327 | 339 474 273 271 | 33.9 40 RHS 14.8 327 339 474 239 | 237 305 . SeZTabIes31—3an 4314 for Grade allocation of these
150 x 50 x 60 RHS| 16.7 | 224 | 239 | 358 212 | 20.9 | 26.9 150 x 50 x 6.0 RHS| 167 | 224 239 358 | 152 | 149 | 20.9 " hollow sectons. '
50 RHS 14.2 | 266 @ 281 @ 421 @ 24.8 246 316 50 RHS| 14.2 | 266 281 421 @ 17.8 @ 176 | 24.6
40 RHS 116 | 32.9 344 | 516 303 | 301 | 387 40 RHS 116 329 344 | 516 217 215 301
30 RHS 896 435 447 670 393 391 @ 50.2 30 RHS 8.96 | 435 447 | 670 281 279 | 391
25 RHS 753 | 520 | 531 797 467 465 | 59.8 25 RHS 753 520 531 797 | 334 | 33.2 | 465
2.0 RHS 6.07 647 659  98.8  57.8 57.6 @ 741 20 RHS 6.07 647 659  98.8 413 412 576
127 x 51 x 6.0 RHS| 147 | 225 243 379 | 211 | 20.8 | 27.6 127 x 51 x 6.0 RHS| 147 | 225 243 379 | 159 | 156 | 224
50 RHS 125 | 267 | 284 444 247 @ 244 | 324 50 RHS| 125 | 267 | 284 | 444 186 183 | 26.3
35 RHS 9.07 | 376  39.3 | 613  33.9  33.6 447 35 RHS 9.07 376 393 613 255 253 363
125 x 75 x 60 RHS| 167 | 224 | 239 | 358 197 | 194 | 254 125 x 75 x 60 RHS| 167 | 224 | 239 358 167 | 164 @ 224
50 RHS 14.2 | 266 | 281 421 @ 231 @ 22.8 | 29.8 50 RHS| 14.2 | 266 | 281 | 421 196  19.3 | 26.3
40 RHS 116 | 329 | 344 516 282 280 | 366 40 RHS 116 329 344 516 239 | 237 | 323
3.0 RHS 8096 | 435 447 670 365 363 475 30 RHS| 896 | 435 447 670 309 307 | 419
25 RHS 753 | 520 | 531 797 @ 434 432 | 565 25 RHS| 753 | 520 | 531 | 797 367 | 365  49.8
2.0 RHS 6.07 | 647 | 659  98.8 537 535 | 70.0 2.0 RHS| 6.07 | 647 | 659 | 98.8 455 | 453 | 617
102 x 76 x 60 RHS| 147 | 225 | 243 | 379 | 194 | 191 | 259 102 x 76 x 60 RHS| 147 | 225 | 243 | 379 | 176 @ 173 | 241
50 RHS 125 | 267 | 28.4 | 444 227 224 304 50 RHS 125 | 267 | 28.4 | 444 206 203 | 28.3
35 RHS 9.07 376 393 613 312 309 419 35 RHS 9.07 376 393 613 283 280  39.0
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TABLE 3.2-3(3) (@) RHS

Rectangular Hollow Sections [2) CA50PLUS™ )
To AS/NZS 1163 (3)__ Finish )
FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m?%tonne)

slab/wall parallel to x-axis slab/wall parallel to y-axis
Designation Mass Designation Mass

d b t perm 1 2 3 4 5 6 d b t perm 1 2 8 4 5 6

mm mm mm kg/m mm mm mm kg/m

100 x 50 x 6.0 RHS 12.0 | 22.8 | 249 | 416 | 211 | 20.8 | 29.1 100 x 50 x 6.0 RHS| 12.0 | 22.8 | 24.9 | 416 170 | 16.6 @ 24.9
50 RHS 10.3 | 270 | 291 | 485 246 242 339 50 RHS 10.3 | 270 291 | 485 197 194 | 291 Notes:
40 RHS 849 | 333 354 | 589 298 | 295 | 412 40 RHS 849 333 354 589 239 236 354 1. REFER to the OneSteel Australian Tube Mills
35 RHS 753 | 379 | 39.9 664 335 332 465 35 RHS 753 379 399 664 269 266 39.9 PRODUCT AVAILABILITY GUIDE (PAG) for
30 RHS 6.60 | 439 | 455 758 381 @ 379 | 53.0 30 RHS| 6.60 | 439 | 455 | 758  30.6  30.3 | 455 ::32222;&?23%;%Sctae:;ee?gsgjat
25 RHS 556 524 | 539  89.8 452 449 629 25 RHS 556 | 524 539 | 89.8  36.2 359 @ 53.9 e amille oo
20 RHS 450 651  66.6 111 | 558 555 | 777 20 RHS 450 | 651 @ 66.6 111 | 447 | 444 | 66.6 2. 1= Total Petimeter, Profie-profected
16 RHS 3.64  8L0 825 138 @ 69.0  68.8  96.3 16 RHS 3.64 810 825 138 | 553 | 55.0 825 2 = Total Perimeter, Box-protected, No Gap

76 x 38 x 40 RHS 6.23 | 33.9  36.6 687 | 310 | 30.5 | 46.6 76 x 38 x 40 RHS 6.23 | 33.9  36.6 687 @ 249 | 244 | 405 3 = Total Perimeter, Box-protected, 25 mm Gap
30 RHS 4.90 | 444 465 873 391 @ 387 | 591 30 RHS| 4.90 | 444 465 873 313 310 | 514 4 = Top Flange Excluded, Profile-protected
25 RHS| 415 | 52.8 549 | 103 | 461  45.8 | 69.8 25 RHS 415 528 | 549 | 103 | 37.0  36.6 | 60.7 5 = Top Flange Excluded, Box-protected, No Gap

75 x 50 x 60 RHS 9.67 232 258 465 211 | 207 | 310 75 x 50 x 60 RHS 967 | 232 | 258 | 465 185 181 284 6 = Top Flange Excluded, Box-protected, 25 mm Gap
50 RHS 835 274 299 | 53.9 244 239 | 359 50 RHS| 835 274 299 | 539 | 214  20.9 329 8. gfeoiifg‘ggﬁdf;;‘f‘a”s°”Cases"””e
40 RHS 6.92 337 | 361 651 293 289 434 40 RHS 6.92 337 361 651 | 257 253 | 39.8 A SeZTableS 513 and 314 for Grade allocation of fhese
30 RHS 542 | 442 | 461 830 372 369  55.3 30 RHS 542 | 442 | 461 | 83.0 326 323 507 " holow section. '
25 RHS 458 | 527 | 545  98.2 439 436 654 25 RHS 4.58 | 527 | 545 | 98.2 385 382  60.0
20 RHS 372 | 654 672 | 121 | 541 | 53.8 | 80.7 20 RHS 372 | 654 | 67.2 | 121 @ 474 471 740
16 RHS 301 813 831 150 @ 66.8 665  99.7 16 RHS| 3.01 813 831 150 @ 585  58.2 914

75 x 25 x 25 RHS 3.60 | 531 | 555 | 111 | 49.0 | 48.6 | 76.3 75 x 25 x 25 RHS| 3.60 @ 531 | 555 | 111 | 351 | 347 @ 625
20 RHS 293 | 658 682 | 136 @ 60.0  59.7 @ 93.7 20 RHS 2.93 658 682 136 | 43.0 42.6  76.7
16 RHS 238  8L7 | 84.0 168 | 73.9 | 735 116 16 RHS 2.38  8L7  84.0 168 @ 52.9 | 525 | 945

65 x 35 x 40 RHS 535 342 374 748 | 314 | 30.9 | 496 65 x 35 x 40 RHS| 535 | 342 | 374 748 | 258 253 | 44.0
30 RHS 425 | 447 | 471 | 942 393 389 624 30 RHS 4.25 | 447 | 471 | 942 | 322 318 554
25 RHS 3.60 | 531 555 | 111 | 46.2 | 458 | 73.6 25 RHS 3.60 531 555 111 | 37.9 375 | 65.2
20 RHS 2.93 658 682 136  56.6  56.2  90.3 20 RHS 2.93 | 65.8  68.2 136 464  46.0 801

50 x 25 x 30 RHS| 3.07 455 | 489 114 | 413 | 407 @ 73.3 50 x 25 x 30 RHS 3.07 455  48.9 114 | 331 @ 32.6 | 65.2
25 RHS 262 540  57.2 | 134 @ 482 477 @ 858 25 RHS 2.62 | 540 572 134 | 387 38.2  76.3
20 RHS 215 | 66.6  69.8 | 163 587 | 58.2 | 105 20 RHS 215 | 66.6  69.8 | 163 @ 471 | 465 | 931
16 RHS 175 | 825 | 856 200 719 714 | 128 16 RHS 175 825 856 200  57.6 | 571 114

50 x 20 x 3.0 RHS 2.83 | 458 | 494 | 120 | 43.0 @ 424 | 777 50 x 20 x 3.0 RHS 2.83 | 458 | 49.4 | 120 | 324 318 | 671
25 RHS 242 | 542 | 577 | 140 | 501 | 49.5 | 90.7 25 RHS 242 542 577 | 140 @ 377 371 | 784
20 RHS 199  66.8 703 171 | 608  60.3 | 110 20 RHS 199 | 66.8  70.3 | 171 @ 458 452 954
16 RHS 163 827 861 209 743 | 73.8 135 16 RHS 163 827 861 209 559 553 117
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TABLE 3.2-4(1) (i SHS
Square Hollow Sections (2) C450PLUS™ )
To AS/NZS 1163 (3)__ Finish )

FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m?/tonne)
slab/wall parallel to x- or y-axis

Designation Mass Designation Mass —IT X
d b t perm 1 2 3 4 5 6 d b t perm 1 2 3 4 5 6
mm mm mm kg/m mm mm mm kg/m
400 x 400 x 16.0 SHS| 186 | 8.23 | 8.60 @ 9.68 | 651 | 6.45 @ 6.99 125 x 125 x 10.0 SHS 334 | 137 | 150 209 | 114 | 11.2 | 14.2
125 SHS| 148 | 105 108 | 12.2 @ 817 | 811 | 8.79 9.0 SHS| 306 151 | 163 | 229 | 125 123 | 155 Notes:
10.0 SHS 120 13.0 134 | 150 | 101 @ 10.0 @ 10.9 80 SHS 277 168 181 | 253  13.8 | 136 | 172 1. REFER to the OneSteel Australian Tube Mills
350 x 350 x 160 SHS| 161 | 8.27 | 870 | 9.94  6.60 653 715 6.0 SHS 214 | 221 233 326 177 @ 175 | 221 PRODUCT AVAILABILITY GUIDE (PAG) for
125 SHS| 128 | 105 109 | 125  8.26 | 819 | 8.97 50 SHS| 18.2 @ 26.3 | 275 | 385 | 20.8 @ 20.6 261 information on the availability of listed sections
100 SHS 104 130 135 154 102 101 & 111 40 SHS 14.8 327 339 474 256 254 322 and associated finishes. The PAG can be found at
80 SHS| 842  16.2 | 16.6 190 | 125 125 137 100 x 100 x 100 SHS 256 | 140 | 156 235 120 | 117 | 156 5 1 Total Perimeter 'Pmmé_pmtecte g
300 x 300 x 16.0 SHS| 136 @ 8.33 | 8.84 | 10.3 | 6.71 | 6.63 A 7.36 9.0 SHS| 235 154 170 255 | 13.0 @ 127 | 170 2 = Total Perimeter, Box-protected. No Gap
125 SHS| 109 | 10.6 @ 11.0 | 129 | 8.37 | 8.28 | 9.21 80 SHS 214 171 | 187 | 281 | 143 140 @ 187 3 = Total Perimeter Box-protected, 25 mm Gap
10.0 SHS 884 | 131 @ 136 | 158 | 103  10.2 113 6.0 SHS 167 224 | 239 | 358 | 182 179 @ 239 4 = Top Flange Excluded, Profile-protected
80 SHS| 716 163 | 16.8 195 | 126  12.6 14.0 50 SHS| 14.2 266 | 281 | 421 | 213 211 @ 281 5 = Top Flange Excluded, Box-protected, No Gap
250 x 250 x 160 SHS 111 | 842 | 9.04 108 | 6.88 | 6.78  7.68 40 SHS| 116 | 329 | 344 | 516 | 26.0 | 258 344 6 = Top Flange Excluded, Box-protected, 25 mm Gap
125 SHS| 89.0 | 10.6 112 | 135 853 | 843 | 9.55 30 SHS| 896 435 | 447 | 670 | 337 335 | 447 3. See Section 3.3 for details on cases of fire
100 SHS 727 | 13.2 | 13.8 165 | 104 | 10.3 @ 117 25 SHS| 753 520 | 531 | 797 | 40.0  39.9 531 exposure considered.
90 SHS| 659 146 152 | 182 115 114 | 129 20 SHS 6.07 647 659 98.8  49.6 494 659 4. See Tables 3.1-5 and 3.1-6 for Grade allocation of these
80 SHS 591 163 169 | 20.3 128 127 144 90 x 90 x 25 SHS 6.74 521 | 534 | 831 | 40.3 | 40.0 549 hollow sections.
6.0 SHS| 450 217 222 | 267  16.8  16.7 | 18.9 20 SHS 545  64.8 | 661 103 | 49.8  49.6 679
200 x 200 x 16.0 SHS| 855 855 | 9.35 | 117 @ 715 | 701 | 818 89 x 89 x 60 SHS 147 | 225 243 379 185 | 18.2 | 250
125 SHS| 69.4  10.8 115 144 | 878  8.65 101 50 SHS| 125 267 | 284 | 444 | 216 213 | 29.3
100 SHS| 57.0 | 13.3 140 | 176 @ 107 | 105 | 123 35 SHS| 9.07 376 | 39.3 613 | 297 @ 294 | 405
9.0 SHS| 51.8 147 | 154 | 193 | 11.7 116 135 20 SHS 538 649 | 661 | 103 | 49.8  49.6 | 68.2
80 SHS| 465 165 | 172 | 215 | 13.0 129 | 151 75 x 75 x 6.0 SHS| 12.0 | 22.8 | 249 416 191 @ 187 | 27.0
6.0 SHS| 356  21.8 | 225 | 281 | 170 @ 16.9 | 197 50 SHS| 103 | 27.0 | 291 | 485 | 22.2 | 218 | 315
50 SHS| 29.9  26.0 267 | 334 | 20.2 200 234 40 SHS| 8.49 | 333 | 354 | 589 | 26.8 | 265 383
150 x 150 x 100 SHS| 413 | 135 145 194 | 111 | 109 @ 13.3 35 SHS| 753 | 37.9 | 39.9 | 66.4 | 30.2 | 29.9 @ 432
90 SHS| 377 149 | 159 | 212 | 121 119 @ 146 30 SHS| 6.60 439 455 | 75.8 343 | 341 | 49.2
80 SHS| 339 167 | 177 | 236 | 134 133 | 16.2 2.5 SHS 556 | 524 539 | 89.8 | 407 | 404 584
6.0 SHS| 26.2 220 | 229 | 306 | 174 @ 172 | 210 2.0 SHS 450 651 | 66.6 111 | 50.2  50.0 | 72.2
50 SHS| 221 | 26.2 272 | 36.2 205 204 | 24.9 65 x 65 x 6.0 SHS| 101 | 231 | 256 | 453  19.6 @ 19.2 | 291
50 SHS| 875 | 27.3 | 297 | 52.6 | 227 | 223 337
40 SHS| 7.23 | 336  36.0 | 63.6 | 274 | 270 408
30 SHS| 566 | 441 459 | 813 | 34.8 345 521
25 SHS| 478 | 526 544 | 96.2 | 411 | 40.8 617
20 SHS 3.88 653 | 671 | 119 | 50.6  50.3  76.1
16 SHS 313 812  83.0 147 | 625  62.2 | 941
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TABLE 3.2-4(2) (@) SHS

Square Hollow Sections (2)  C350L0 )
To AS/NZS 1163 (3)__ Finish )

FIRE ENGINEERING DESIGN — EXPOSED SURFACE AREA TO MASS RATIO (m?/tonne)

slab/wall parallel to x- or y-axis
Designation Mass —Hx

d b t perm 1 2 3 4 B 6

mm mm mm kg/m

50 x 50 x 6.0 SHS 732 238 273 | 547 | 211 | 205 342
50 SHS 6.39 | 279 | 313 | 626 240 235 391 Notes:
40 SHS| 535 | 342 374 74.8 286 281 468 1. REFER to the OneSteel Australian Tube Mills
30 SHS| 425 | 447 @ 471 | 942 357 353 | 589 PRODUCT AVAILABILITY GUIDE (PAG) for
25 SHS| 360 | 531 555 111 | 420 416 @ 694 information on the availability of listed sections
20 SHS| 293 658 682 136 515 511 85.2 and associated finishes. The PAG can be found at
16 SHS 238 817 840 168 634 630 105 www-austubemills.com.

40 x 40 x 40 SHS 409 349 391 | 880 300 | 293 | 538 2 ; = TOta: Perimeter, Pf°f"e-Pf°t6°(;ed

= Total Perimeter, Box-protected, No Gap

30 SHS| 3.30 | 453 | 484 | 109 | 36.8 | 363 | 66.6 3 = Total Perimeter, Box-protected, 25 mm Gap
25 SHS 282 | 537 | 568 | 128 | 431 | 426 781 4 = Top Flange Excluded, Profile-protected
20 SHS| 231 664 | 694 156 @ 525 | 520 954 5 = Top Flange Excluded, Box-protected, No Gap
16 SHS 188 82.3 85.2 192 644 639 117 6 = Top Flange Excluded, Box-protected, 25 mm Gap

35 x 35 x 30 SHS 283 458 | 494 120 | 377 371 | 724 3. See Section 3.3 for details on cases of fire
25 SHS 242 | 542 577 | 140 | 439 | 433 | 845 exposure considered.
20 SHS 199 | 66.8 703 171 53.3 527 103 4. See Tables 3.1-5 and 3.1-6 for Grade allocation of these
16 SHS 163 827 861 209 651 646 126 hollow sections.

30 x 30 x 30 SHS| 236 465 508 136 | 388 381 805
25 SHS| 203 548 | 590 @ 157 @ 450 | 443 935
20 SHS| 168 674 715 | 191 @ 543 | 537 113
16 SHS 138 833 873 233 661 | 655 | 138

25 x 25 x 30 SHS| 189 474 | 529 159 @ 406 39.7 92.6
25 SHS 164 | 557 610 183 @ 46.6 | 457 @107
20 SHS 136 | 683 733 220 558 | 55.0 128
16 SHS 112 841  89.0 267 675 | 66.7 | 156

20 x 20 x 20 SHS| 105 697 | 76.2 267 582 572 | 152
16 SHS 0.873 854 917 321 @ 69.8 | 688 | 183
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TABLE 3.3-1

Circular Hollow Sections to AS/NZS 1163
TELESCOPING INFORMATION

Female (outer) Male (inner) Nominal Female (outer) Male (inner) Nominal
d, t d, Clearance do t do Clearance
mm mm mm mm mm mm mm mm
508.0 x 127 CHS 457.0 16.0 1016 x 50 CHS 88.9 0.8
95 CHS 457.0 224 40 CHS 88.9 2.8
6.4 CHS 457.0 28.6 3.2 CHS 88.9 4.4
4570 x 127 CHS 406.4 16.6 26 CHS 88.9 5.6
95 CHS 406.4 23.0 889 x 59 CHS 60.3 15.3
6.4 CHS 406.4 29.2 50 CHS 76.1 1.2
4064 x 127 CHS 355.6 17.8 40 CHS 76.1 3.2
95 CHS 355.6 24.2 3.2 CHS 76.1 4.8
6.4 CHS 355.6 30.4 26 CHS 76.1 6.0
3556 x 127 CHS 273.1 50.8 761 x 59 CHS 60.3 2.6
95 CHS 323.9 5.9 45 CHS 60.3 5.4
6.4 CHS 323.9 121 36 CHS 60.3 7.2
3239 x 127 CHS 2731 19.4 3.2 CHS 60.3 8.0
9.5 CHS 2731 25.8 23 CHS 60.3 9.8
64 CHS 2731 32.0 60.3 x 54 CHS 48.3 0.2
2731 x 127 CHS 2191 23.7 45 CHS 48.3 2.0
9.3 CHS 2191 30.5 36 CHS 48.3 3.8
6.4 CHS 219.1 36.3 29 CHSs 48.3 5.2
48 CHS 219.1 39.5 23 CHS 48.3 6.4
2191 x 82 CHS 168.3 30.5 483 x 40 CHS 33.7 5.4
6.4 CHS 168.3 341 3.2 CHS 33.7 7.0
48 CHS 168.3 37.3 29 CHS 33.7 7.6
1683 x 71 CHS 139.7 11.3 23 CHS 42.4 0.1
6.4 CHS 139.7 12.7 424 x 40 CHS 26.9 6.3
48 CHS 139.7 15.9 3.2 CHS 33.7 11
1651 x 54 CHS 139.7 11.6 26 CHS 33.7 2.3
50 CHS 139.7 124 20 CHS 33.7 35
35 CHS 139.7 15.4 337 x 40 CHS n/a n/a
3.0 CHS 139.7 16.4 3.2 CHS n/a n/a
1397 x 54 CHS 1143 121 26 CHS 26.9 0.4
5.0 CHS 114.3 12.9 2.0 CHS 26.9 1.6
35 CHS 114.3 15.9 269 x 40 CHS n/a n/a
3.0 CHS 114.3 16.9 3.2 CHS n/a n/a
1143 x 54 CHS 88.9 12.6 26 CHS n/a n/a
45 CHS 101.6 15 23 CHS n/a n/a
36 CHS 101.6 3.3 20 CHS n/a n/a
3.2 CHS 101.6 41

How to use this chart:

A. Select the size of Female (or Outer) member closest to
your requirements from the left hand column.

B. The next column lists the closest size Male (Inner) Member
when positioned in the Female Member as noted in the
Figure at the bottom right of this page.

C. Based on (A) and (B) above, the Nominal Clearance
between the Male and Female Members are listed in
the last column(s). The configuration of these Nominal
Clearances are as shown in the Figure below.

Note that the clearance is the total available difference
between member dimensions, not the gap on both sides.

D. Depending on the two members being telescoped,
the available clearance will also be dependent on end
application requirements. Members may need to slide
freely inside each other, or be locked with a pin, spot
welded or fixed with wedges. This means, in some cases,
a ‘sloppy’ fit may be suitable, while for others the tightest fit
possible may be more appropriate.

E. Where two telescoping sections are being used, thickness
should be similar and will be determined by normal structural
requirements. If a third section is to be used, consideration of
both clearance and thickness within the size list available
may be required.

F. Pipe may need to be fixed against twisting by welding or
bolting.

G. Press Fit: for short pieces with no need for separation
or sliding, an interference fit can be achieved using the
available ductility of the steel. Sizes where clearance is
shown as 0.0 may occasionally require press fit.

(1) CHS
(2) Grade )
(3) Finish )

O O

Notes:

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections
and associated finishes. The PAG can be found at
www.austubemills.com.

2. Clearance = (AS/NZS 1163 Min. d, — 2t) — (AS/NZS 1163
Max. d,).

3. CHSis not a precision tube and all dimensions shown in
this chart, although in accordance with the specifications,
may vary marginally. Internal weld bead may need to be
considered when a closer fit is required.

4. Sizes with a clearance less than 2.0 mm are shown bold
in the charts.

5. For tight fits it is recommended that some form of testing
is carried out prior to committing to material. Where
telescoping over some length is required, additional
allowance may be needed for straightness.

E clearance
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TABLE 3.3-2
Rectangular Hollow Sections to AS/NZS 1163

TELESCOPING INFORMATION

size list available may be required.

Buildwith‘/

Standards

Design Capacity Tables for Structural Steel Hollow Sections

(@) RHS
(2) Grade )
(3) Finish )

i Nominal A Nominal i Nominal
Female (outer) Male (inner) Clearance Female (outer) Male (inner) Clearance Female (outer) Male (inner) Al
d b t d b top side d b t d b top side d b t d b top side A
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
400 x 300 x 16.0 RHS| 350 250 | 18.0 18.0 150 x 50 x 6.0 RHS 76 38 620 0.0 75 x 25 x 25 RHS n/fa n/a | nla nla
125 RHS| 350 250 | 25.0 25.0 50 RHS 76 38 640 20 20 RHS n/fa n/a  nla nla
100 RHS| 350 250 | 30.0 30.0 40 RHS 76 38 |66.0 4.0 16 RHS n/a n/a nla nla
80 RHS 350 250 | 340 340 30 RHS 76 38 680 6.0 65 x 35 x 40 RHS| 50 25 | 70 20
400 x 200 x 16.0 RHS| 250 150 |118.0 18.0 25 RHS 76 38 | 69.0 7.0 30 RHS| 50 25 | 90 40
125 RHS| 250 150 | 125.0 25.0 20 RHS| 76 38 | 70.0 8.0 25 RHS| 50 25 100 5.0 F. RHS has the obvious advantage that its shape prevents
100 RHS 250 150 130.0 30.0 127 x 51 x 60 RHS 76 38 | 390 1.0 20 RHS| 50 25 110 6.0 rotation of the section.
80 RHS| 250 150 134.0 34.0 50 RHS 76 38 410 3.0 50 x 25 x 30 RHS| nfa n/a n/a nla G. Press Fit: for short pieces with no need for separation
350 x 250 x 16.0 RHS| 300 200 | 18.0 18.0 35 RHS 76 38 | 440 6.0 25 RHS| nfa nfa  n/a nla or sliding, an interference fit can be achieved using the
125 RHS| 300 200 | 250 250 125 x 75 x 6.0 RHS 100 50 @ 13.0 13.0 20 RHS n/fa nfa  nla nla available ductility of the sFeeI. Slzesvyhere cleqrance is
10.0 RHS 300 200 300 300 50 RHS 100 50 15.0 15.0 16 RHS n/a n/a n/a n/a shown as 0.0 may occasionally require press fit.
80 RHS 300 200 340 340 40 RHS 100 50 | 170 170 50 x 20 x 30 RHS n/a n/a  nla nla Notes:
300 x 200 x 160 RHS| 250 150 | 18.0 18.0 30 RHS 100 50 | 19.0 19.0 25 RHS| n/a nla | nla_ nla :
125 RHS 250 150 @250 250 25 RHS 100 50 @ 20.0 200 20 RHS n/a n/a | nla nla 1. REFER to the OneSteel Australian Tube Mills
10.0 RHS| 250 150 30.0 300 20 RHS 100 50 @210 210 16 RHS n/a n/fa | nla nla F’FflODU?T AVAItI;]ABILI'I_'IY St_JtIDEf(IF’AtGg for .
80 RHS| 250 150 | 340 34.0 102 x 76 x 6.0 RHS| 76 38 | 140 26.0 How to use this chart: information on the avalaliity of LSted seclions
6.0 RHS 250 150 380 380 50 RHS 76 38 160 28.0 _ and associated flnishes. The PAG can be found at
250 x 150 x 16.0 RHS 200 100 | 180 18.0 35 RHS 76 38 190 310 A. Select the size of Female (or Outer) member closest to : _eom: o
125 RHS 200 100 250 25.0 100 x 50 x 60 RHS 76 38 120 0.0 your requirements from the left hand column. 2. RHSis nota precision tube and al dimensions
B. The next column lists the closest size Male (Inner) Member shown in this chart, although in accordance with the
100 RHS 200 100 | 30.0 30.0 20 RHS| 76 38 | 140 20 when positioned in the Female Member as E]Oted)ir‘l the specifications, may vary marginally. Varying corner radii
p
9.0 RHS 580 100 3i.0 34210 4-(5) RHS ;6 32 1-6758 g-o Figure at the bottom right of this page. and the internal weld bead may need to be considered
80 RHS 0 100 | 340 0 35 RHS 6 3 ’ 0 C. Based on (A) and (B) above, the Nominal Clearance when a closer it is required.
6.0 RHS 200 100 380 38.0 30 RHS 76 38 180 6.0 between the Male and Female Members are listed in 3. Sizes with a clearance less than 2.0 mm are shown bold
50 RHS 200 100 400 40.0 25 RHS| 76 38 | 190 7.0 the last column(s). The configuration of these Nominal inthe charts.
200 x 100 x 1;)(? s:g gg ;g :2338 gg ig 2:2 ;g gg ggg gg Clearances are as shown in the Figure below. 4. For tight fits it is recommended that some form of testing
: . . : : : Note that the clearance is the total available difference is carried out prior to committing to material. Where
28 s:g Eg ;g gég 18200 76 x 38 x gg 2:2 28 gg ;-gg gg between member dimensions, not the gap on both sides. te"Iescoping °Vetf) somedleggith is f?QEifed, additional
' . . . . . D. Depending on the two members being telescoped, allowance may be needed for straightness.
5.0 RHS 152 76 1380 14.0 25 RHS 50 25 210 80 the available clearance will also be dependent on end t |
40 RHS 152 76 | 40.0 16.0 75 x 50 x 6.0 RHS 50 25 1 13.0 13.0 application requirements. Members may need to slide £ op clearance
152 x 76 x 6.0 RHS 127 51 130 13.0 50 RHS 65 35 0.0 50 freely inside each other, or be locked with a pin, spot
50 RHS| 127 51 150 15.0 40 RHS 65 35 20 70 welded or fixed with wedges. This means, in some cases,
150 x 100 x 10.0 RHS| 127 51 | 30 29.0 30 RHS 65 35 40 9.0 a ‘sloppy’ fit may be suitable, while for others the tightest fit
9.0 RHS 127 51 50 310 25 RHS 65 35 5.0 100 possible may be more appropriate.
8.0 RHS| 127 51 70 33.0 20 RHS 65 35 6.0 11.0 E. Where two telescoping sections are being used, thickness
6.0 RHS 127 51 11.0 370 16 RHS| 65 35 6.8 11.8 should be similar and will be determined by normal
50 RHS 127 51 13.0 39.0 structural requirements. If a third section is to be used
4'0 RHS 127 51 150 410 consideration of both clearance and thickness within the
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TABLE 3.3-3
Square Hollow Sections AS/NZS 1163

TELESCOPING INFORMATION

Female (outer) Male (inner) Nominal
Clearance
d b t d b top  side
mm mm mm mm  mm mm  mm

Female (outer) Male (inner) Nominal Female (outer) Male (inner) Nominal
Clearance Clearance
d b t d b top side d b t d b top side
mm mm mm mm  mm mm  mm mm  mm mm mm  mm mm  mm
400 x 400 x 16.0 SHS 350 350  18.0 18.0 100 x 100 x 10.0 SHS| 75 75 5.0 5.0
125 SHS| 350 350 | 25.0 25.0 90 SHS 75 75 70 70
10.0 SHS| 350 350 | 30.0 30.0 80 SHS| 75 75 9.0 9.0
350 x 350 x 16.0 SHS| 300 300 | 18.0 18.0 6.0 SHS 75 75 13.0 13.0
125 SHS| 300 300 | 25.0 25.0 50 SHS 90 90 | 0.0 0.0
10.0 SHS 300 300 | 30.0 30.0 40 SHS| 90 90 2.0 2.0
8.0 SHS 300 300 34.0 34.0 30 SHS 90 90 40 4.0
300 x 300 x 16.0 SHS| 250 250 | 18.0 18.0 25 SHS| 90 90 50 5.0
125 SHS| 250 250 @ 25.0 25.0 20 SHS 90 90 6.0 6.0
10.0 SHS| 250 250 | 30.0 30.0 90 x 90 x 25 SHS 75 75 | 10.0 10.0
80 SHS 250 250 @34.0 34.0 20 SHS 75 75 110 110
250 x 250 x 16.0 SHS| 200 200 @ 18.0 18.0 89 x 89 x 6.0 SHS| 75 75 2.0 2.0
125 SHS 200 200 | 25.0 25.0 50 SHS| 75 75 4.0 4.0
10.0 SHS 200 200 | 30.0 30.0 35 SHS| 75 75 7.0 7.0
9.0 SHS 200 200 ' 32.0 320 20 SHS 75 75 10.0 10.0
8.0 SHS| 200 200 @ 34.0 34.0 75 x 75 x 6.0 SHS| 50 50 | 13.0 13.0
6.0 SHS 200 200 38.0 38.0 50 SHS 65 65 | 0.0 0.0
200 x 200 x 16.0 SHS 150 150 @ 18.0 18.0 40 SHS 65 65 20 20
125 SHS 150 150 | 25.0 25.0 35 SHS| 65 65 3.0 3.0
10.0 SHS| 150 150 | 30.0 30.0 3.0 SHS 65 65 | 40 4.0
90 SHS| 150 150 | 32.0 32.0 25 SHS| 65 65 50 5.0
80 SHS| 150 150 34.0 34.0 20 SHS 65 65 6.0 6.0
6.0 SHS| 150 150 @ 38.0 38.0 65 x 65 x 6.0 SHS 50 50 | 3.0 3.0
50 SHS 150 150 @ 40.0 40.0 50 SHS| 50 50 50 5.0
150 x 150 x 10.0 SHS 125 125 @ 5.0 5.0 40 SHS 50 50 7.0 7.0
9.0 SHS| 125 125 7.0 7.0 3.0 SHS| 50 50 9.0 9.0
80 SHS 125 125 | 9.0 9.0 25 SHS 50 50 | 10.0 10.0
6.0 SHS 125 125  13.0 13.0 20 SHS 50 50 @ 110 11.0
50 SHS 125 125 15.0 15.0 16 SHS 50 50 11.8 118
125 x 125 x 10.0 SHS| 100 100 | 5.0 5.0 50 x 50 x 6.0 SHS 35 35 3.0 3.0
90 SHS 100 100 70 70 50 SHS 40 40 0.0 0.0
8.0 SHS| 100 100 @ 9.0 9.0 40 SHS| 40 40 2.0 2.0
6.0 SHS| 100 100 ' 13.0 13.0 3.0 SHS 40 40 40 4.0
50 SHS| 100 100 @ 15.0 15.0 25 SHS| 40 40 50 5.0
40 SHS 100 100 @ 170 170 20 SHS 40 40 | 6.0 6.0
16 SHS 40 40 | 68 6.8

40 x 40 x 40 SHS 30 30 20 20
30 SHS 30 30 40 40

25 SHS 35 35 | 0.0 0.0 E

20 SHS 3 35 10 1.0
16 SHS 35 35 18 1.8

35 x 35 x 30 SHS 25 25 40 40
25 SHS 30 30 0.0 0.0

20 SHs 30 30 | 1.0 1.0 F.

16 SHS 30 30 18 138

30 x 30 x 3.0
25 SHS 25 25 | 0.0 0.0
20 SHS 25 25 10 1.0
16 SHS 25 25 ' 18 1.8

25 x 25 x 30 SHS nfa n/a | nla nla
25 SHS 20 20 | 0.0 0.0 1
20 SHS 20 20 | 1.0 1.0
1.6 SHS 20 20 18 1.8

20 x 20 x 20 SHS n/fa nla | nla nla
16 SHS n/a nla | nla nla

How to use this chart:

A.

B.

Select the size of Female (or Outer) member closest to
your requirements from the left hand column.

when positioned in the Female Member as noted in the
Figure at the bottom right of this page. 4

. Based on (A) and (B) above, the Nominal Clearance
between the Male and Female Members are listed in
the last column(s). The configuration of these Nominal
Clearances are as shown in the Figure below.

Note that the clearance is the total available difference
between member dimensions, not the gap on both sides.

. Depending on the two members being telescoped,
the available clearance will also be dependent on end
application requirements. Members may need to slide
freely inside each other, or be locked with a pin, spot
welded or fixed with wedges. This means, in some cases,
a ‘sloppy’ fit may be suitable, while for others the tightest fit
possible may be more appropriate.

SHS 20 20 | 40 4.0 G.

The next column lists the closest size Male (Inner) Member 3.

(1) SHS
(2) Grade )
(3) Finish )

a0

. Where two telescoping sections are being used,

thickness should be similar and will be determined by
normal structural requirements. If a third section is to
be used consideration of both clearance and thickness
within the size list available may be required.

SHS has the obvious advantage that its shape prevents
rotation of the section.

Press Fit: for short pieces with no need for separation
or sliding, an interference fit can be achieved using the
available ductility of the steel. Sizes where clearance is
shown as 0.0 may occasionally require press fit.

Notes:
. REFER to the OneSteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections
and associated finishes. The PAG can be found at
www.austubemills.com.

SHS is not a precision tube and all dimensions

shown in this chart, although in accordance with the
specifications, may vary marginally. Varying corner radii
and the internal weld bead may need to be considered
when a closer fit is required.

Sizes with a clearance less than 2.0 mm are shown bold
in the charts.

. For tight fits it is recommended that some form of
testing is carried out prior to committing to material.
Where telescoping over some length is required,
additional allowance may be needed for straightness.

£top clearance

side clearance
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Part 4
METHODS OF STRUCTURAL ANALYSIS

4.1 Methods of Determining Design Action Effects

This section provides guidance on calculating design action effects as required by AS 4100.
The methods of analysis recognised by AS 4100 are:

(@) first-order elastic analysis with moment amplification (Clause 4.4.2 of AS 4100)
(b) second-order elastic analysis (Appendix E of AS 4100)

(c) plastic analysis with moment amplification (Clause 4.5 of AS 4100), and

(d) advanced analysis (Appendix D of AS 4100).

These four methods consider the interaction of load and deformation that produce second-order
effects. From an AS 4100 perspective, second-order effects (known as PA and P9 effects) can
increase the design bending moment for members subject to bending and axial force.

In first-order analysis, it is assumed that the member remains elastic under the action of the
design loads for all strength limit states. As such, method (a) without moment amplification - i.e.
first-order elastic analysis - does not consider these second-order effects and may be used for
members with bending moments only, axial tension or compression force only and, for braced
members, combined bending moments and tension forces.

Second-order effects, which are caused by changes in the geometry of the member, are not
accounted for in first-order analysis. Consequently, some modification must be made for second-
order effects and AS 4100 includes methods for making a suitable adjustment to the calculated
design actions.

Second-order elastic analysis does account for the effects of design loads acting on the structure
and its members in their displaced and deformed configuration. With respect to AS 4100, no
adjustment is required to the calculated design actions with a second-order analysis. Second-
order effects may be substantial in some frames.

All of the methods of analysis are discussed in detail in the commentary to AS 4100 (Ref.[4.2]).
These Design Capacity Tables are intended to be used with first-order and second-elastic
analysis, which are currently the most commonly used methods of analysis. For simple structural
members, hand methods of analysis are most common, while for frames involving a number of
members, analysis is usually by means of a computer program.

Consequently, the tabulated values in Parts 5, 6, 7 and 8 of this publication may be used for design in

those cases where second-order effects:
can be neglected (members with only: tension force; compression force; bending
moments, or; for braced members, combined bending moments and tension force)
are accounted for by using moment amplification factors in conjunction with a first-
order elastic analysis
are accounted for in a second-order elastic analysis.
Some further consideration of hand methods for assessing second-order effects and
subsequently design actions are noted in the balance of this part of the publication.

4.2 Moment Amplification for First-Order Elastic Analysis

For a member subjected to combined bending moment and axial force, the bending moments
are amplified by the presence of axial force. This occurs for both isolated, statically determinate
members and members in a statically indeterminate frame. A first-order elastic analysis alone
does not consider second-order effects, however, moment amplification can be used to account
for second-order effects. The moment amplification factor is calculated differently for braced and
sway members as explained in the following sub-section.

4.2.1 Braced Members

In a braced member the transverse displacement of one end of the member relative to the other
is effectively prevented. The moment amplification factor for a braced member is 9§y,
If a first-order elastic analysis is carried out then §,, is used to amplify the bending moments
between the ends of the member (Clause 4.4.2.2 of AS 4100). A first-order elastic analysis with
moment amplification cannot be used if §, is greater than 1.4. If 8, is greater than 1.4, it may be
practical to alter the member sizes or connections so that d, < 1.4. Alternatively a second-order
elastic analysis in accordance with Appendix E of AS 4100 may be used.
d, can be calculated from the flow chart in Figure 4.1. The design bending moment (M*) is then
given by:
M* = Mj (for braced members subject to axial tension or with zero axial force)
M* = My  (for braced members subject to compression)
where M is the maximum design bending moment calculated from a first-order analysis.
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Part 4
METHODS OF STRUCTURAL ANALYSIS

( Calculation of 3, )

Y A

Members with
|dealised End Restraints;
Clause 4.6.3.2 of AS 4100

Members within Frames;
Clause 4.6.3.3 of AS 4100

A y
Calculate Member

_ Calculate Member Effective
Effective Length k.L; Length k.L; Clauses 4.6.3.3, 4.6.3.4

Figure 4.6.3.2 of AS 4100 or and Figure 4.6.3.3(a) of AS 4100
Figure 6.1 of this publication |

A

' M
Compute Ny, from
Clause 4.6.2 of AS 4100
e B

Compute c,, from
Clause 4.4.2.2 of AS 4100
\ J

{

C
6b :—mZ].

1-[-NT
Nomb
S J

Figure 4.1: Flow Chart for the calculation of the moment amplification factor for a braced member, §,

4.2.1.1Calculationof c,
The factor for unequal moments (c,,) is used in the calculation of §,. If a braced member is
subject only to end moments then the factor c,, is calculated as follows:

Cn = 06-04p,=<10 (Clause 4.4.2.2 of AS 4100)
where f,, is the ratio of the smaller to the larger bending moment at the ends of the member,
taken as positive when the member is bent in reverse curvature.

If the member is subjected to transverse loading, the same expression for c,, shall be used
provided B, is calculated using one of the following methods:

a) Bm = -1.0 (conservative) (Clause 4.4.2.2(a) of AS 4100)
b) B, is obtained by matching the moment distribution

options shown in Figure 4.4.2.2 of AS 4100 (Clause 4.4.2.2(b) of AS 4100)
c) B is based on the midspan deflection. (Clause 4.4.2.2(c) of AS 4100)

4.2.2 Sway Members
In a sway member the transverse displacement of one end of the member relative to the other is
not effectively prevented. The moment amplification factor for a sway member is d.
The bending moments calculated from a first-order elastic analysis are modified by the moment
amplification factor (3,,) which is the greater of §,, (see Section 4.2.1) and §, (Clause 4.4.2.3 of
AS 4100). If &, is greater than 1.4, a second-order elastic analysis must be used in accordance
with Appendix E of AS 4100. A detailed explanation of the procedure for calculating 6, may be
found in Ref.[4.2].
9, and 9, are calculated from the flow charts shown in Figures 4.1 and 4.2. The design bending
moment is given by:

M* = 8,Mx
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Part 4
METHODS OF STRUCTURAL ANALYSIS

( Calculation of d )

Members with Idealised Any Member: Members in Frames:
End Restraints; Clause Appendix F of Clause 4.6.3.3 of AS 41’00
9 4.6.3.2 of AS 4100 AS 4100 e
I
v v v
/Calculate Member Effective Length Rectangular Frames with 4 Non-Rectangular h
keL; Figure 4.6.3.2 of AS 4100 or Negligible Axial Forces in the Frames; Clause
9 Figure 6.1 of this Publication Beams; Clause 4.4.2.3(a) 4.4.2.3(b) of
| of AS 4100 )L AS 4100 )
v v v
Calculate Member Effective Length “PA” Analysis Calculate A
k.L; Clauses 4.6.3.3, 4.6.3.4 and Clause 4.4.2.3(a)(i) from Rational
Figure 4.6.3.3(b) of AS 4100 L of AS 4100 PN Buckling AnaIyS|s/
v v !
s N N
(Compute Noms from Clause 4.6.2 of AS 4100) 5. = 1 5. = 1
S s =
As SN* 1-(-L
lh v e
(Compute Ams from Clause 4.7.2.2 of AS 4100) \_ S ) U )

1

Figure 4.2: Flow Chart for the calculation of the moment amplification factor for a sway member, &

S, =

S

4.2.3 Elastic Flexural Buckling Loads
Elastic flexural buckling loads (Nomy, Nomy) are required for the calculation of 8, and 6,,,. Values of
Nom are determined from Clause 4.6.2 of AS 4100 using the expression:
n2El

Mo = k02
where k.L = L, = effective length. k, is given in Figure 6.1 for members with idealised end
restraints or Clause 4.6.3 of AS 4100 for other end restraint conditions. For braced or sway
members in frames, k. depends on the ratio (y) of the compression member stiffness to the end
restraint stiffness, calculated at each end of the member. Refs. [4.1,4.3] provide worked examples
for the calculation of effective lengths, elastic flexural buckling loads and moment amplification
factors for members in those instances.
For a specific effective length, reference can be made to the Dimensions and Properties Tables
in Part 3 (i.e. Tables 3.1-1 to 3.1-6 as appropriate) to determine | (i.e. I, or I, ) and then simply
evaluate the above equation for N,,,. No tables relating N, to effective length are provided in this
publication.
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Part 4
METHODS OF STRUCTURAL ANALYSIS

4.3  Examples

1. Braced Beam-Column

Determine the design action effects for an isolated braced beam-column which is subject to the
design actions from a first-order elastic analysis as noted in Figure 4.3.

1450 kN 135 kNm 20 kNm

A

B

A A A

T 0 kKNm 20 kNm
Axial End Moments End Moments

Load About x-axis About y-axis

Figure 4.3: Design action effects on isolated braced beam-column

Design Data:

Section: 250 x 150 x 12.5 RHS in C450PLUS™ — designed as AS/NZS 1163 Grade
C450L0

Effective Lengths: Axial compression flexural buckling (x-axis), Ley 10.0 m

Axial compression flexural buckling (y-axis), L, = 5.0 m

Solution:
N* = 450kN
2 2 3 6
Ng= o — XX 200 x107x 685 X 107\ i ined from Table 3.1-4 (1))
Lex (t0000)?
= 1350 kN
2 2 3 6
Nompy= = ZE'V — m7x200x10 X23°'8 10", obtained from Table 3.1-4 (1))
L2, (5000)
= 2430 kN
Mk, = 135 kNm maximum at End B
Mz, = 20 kNm maximum at Ends A and B
Cny =0.60 from Section 4.2.1.1 for B, =0
Cny =10 from Section 4.2.1.1 for B, = -1.0
From Figure 4.1 the moment amplification factor (3, ) is given by:
6b — #
]
Nom 0.6
Considering flexural buckling about the x-axis: Oy =

1 450

1350
0.900 (<1) (= 6,, = 1.0
135 kNm

.. Maximum moment occurs at the ends, i.e. at End A

<
<%
|
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Part 4
METHODS OF STRUCTURAL ANALYSIS

Considering flexural buckling about the y-axis: By = —
1_( 450 ]
2430
= 123
. Maximum moment occurs between ends, i.e.inspan M3 = 1.23x20
= 24.6 kNm

It can be seen that there is a 23% increase in the peak moment about the y-axis due to the
second-order interaction effects between bending and axial compression.

2. Sway Beam-Column

Due to space limitations, general examples of sway beam-columns are considered in Refs. [4.1,4.3].

4.4  Miscellaneous

Readers should note that previous editions of this publication by the Australian Steel Institute
(previously AISC) listed tables of N,,, at the end of Part 4. These tables were rarely used and
could be readily calculated by manual methods (as noted in the example above). Consequently,
the N,,, tables have been omitted from this part of the Tables and this also aligns with Ref. [4.3]
which is a companion publication that considers hot-rolled open sections (UB, UC, etc.)

4.5 References

[4.1] Bradford, M.A., Bridge, R.Q. and Trahair, N.S., “Worked Examples for Steel Structures”,
third edition, Australian Institute of Steel Construction, 1997 (Note: AISC is now ASI — the
Australian Steel Institute).

[4.2] Standards Australia, AS 4100 Supplement 1-1999: “Steel Structures Commentary”
(Supplement to AS 4100-1998), Standards Australia, 1999.

[4.3] ASI, “Design Capacity Tables for Structural Steel — Volume 1: Open Sections”, fourth
edition, Australian Steel Institute 2009.

See Section 1.1.2 for details on reference Standards.
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MEMBERS SUBJECT TO BENDING
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Part 5
MEMBERS SUBJECT TO BENDING

51 Maximum Design Loads for Beams with Full Lateral
Restraint Subject to Uniformly Distributed Loading

Tables 5.1-1 to 5.1-6 give values of the maximum design loads for single-span simply-supported
beams with full lateral restraint subject to uniformly distributed loads as shown in Figure 5.1 for
both the strength and serviceability limit states.

Designers should assess maximum design loads for the strength
and serviceability limit states separately as different load combinations
apply to these cases (AS/NZS 1170 Part 0).

W*
Beam has
== RESTRAINT
| |
L
[W*is in kN]

Figure 5.1: Beam configuration for Tables 5.1-1 to 5.1-6
NOTE: BEAM SELF WEIGHT: For Tables 5.1-1 to 5.1-6, the self-weight of the beam has
NOT been deducted. The designer must include the self-weight as part of the dead load
when determining the maximum design load W or W¥.
Tables 5.1-1 to 5.1-6 also list the maximum segment length for full lateral restraint (FLR) required
to be achieved for each section type loaded and configured as noted in Figure 5.1.

Examples of the use of these tables are given in Section 5.1.6.

5.1.1 Wf - Strength Limit State Design Load

For the beam configuration shown in Figure 5.1, the maximum strength limit state design load (W?)
is the lesser of the maximum design load (W) associated with the design section moment capacity
(9Ms,) and the maximum design load (W) associated with the design shear capacity (¢V,).

The designer must ensure that the strength limit state design load (W¥*) is less than or equal
to the maximum design load W, i.e.

W* < W§F
where  W¥ = min. [Wx; W5].
W and W% are listed in the (A) series tables of the 5.1 Table Series —i.e. Tables 5.1-1 to 5.1-6.
The (A) series tables in this instance consider the strength limit state. For a specific group of
hollow sections, each respective (A) series table is immediately followed by a (B) series table
which considers the serviceability limit state — see Section 5.1.2 below.
For the beam configuration shown in Figure 5.1, the strength of the beam is not controlled by the
interaction of bending moment and shear force (Clause 5.12 of AS 4100). An example on the use
of these tables is given in Section 5.1.6.

5.1.1.1W* - based on Design Moment Capacity

The derivation of the design section moment capacity (pMs) is given in Section 5.2.2.1 and listed
in Tables 5.2-1 to 5.2-4 for RHS/SHS and Tables 8-1 to 8-6 for all hollow sections (including CHS).
For a single-span simply-supported beam subject to uniformly distributed loading

(see Figure 5.1), the maximum design bending moment (M,,,,) iS given by:

Mo = WL
max — 8
where W = total load on the beam, including beam self weight
L = span of the beam.

The design moment capacity for the beam in Figure 5.1 is $M,. Therefore, substituting ¢pMs,
for Mmax, @nd rearranging the above equation gives:
Wlﬁ — 8(¢MSX)
L
where W is the Maximum Design Load based on the design section moment capacity of the beam.
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Part 5
MEMBERS SUBJECT TO BENDING

5.1.1.2Wp, — based on Design Shear Capacity

The derivation of the design shear capacity (¢V,) is given in Section 5.2.2.4 and listed in

Tables 5.2-1 to 5.2-4 for RHS/SHS and Tables 8-1 to 8-6 for all hollow sections (including CHS).
For a single-span, simply-supported beam subject to uniformly distributed loading

(see Figure 5.1), the maximum design shear force (V) is given by:

W

Vinax 5
Therefore, substituting ¢V, for V,,., and rearranging the equation gives:

W = 2(eVy)
where W is the Maximum Design Load based on the design shear capacity of the beam.

5.1.2 W£% - Serviceability Limit State Design Load
For the beam configuration shown in Figure 5.1, the value of maximum serviceability limit state
design load (W3) given in the tables is the lesser of the maximum design load (W%;) which will
achieve a calculated total elastic deflection of L/250 (where L is the span of the beam) and the
load at which first yield occurs (W), i.e.

Wg = min.[Wg; Wi ]

% is listed in the (B) series tables of the 5.1 Table Series —i.e. Tables 5.1-1 to 5.1-6. The (B)
series tables in this instance consider the serviceability limit state. For a specific group of hollow
sections, each respective (B) series Table is immediately preceded by an (A) series Table which
considers the strength limit state — see Section 5.1.1 above. An example of the use of these
Tables is given in Section 5.1.6.

5.1.2.1WZ; — based on a Deflection Limit of L/250

The maximum elastic deflection (A, of the beam shown in Figure 5.1 is given by:

. oswd
Amax -
384 Ely
where E = 200x10%MPa
Iy = second moment of area about the major principal x-axis.

Therefore, substituting A, = L/250 and rearranging the equation gives the maximum design
load for serviceability based on deflection (W%;):

384El,

125012
For deflection limits other than L/250, the value of the maximum design load based on another
deflection limit (W%) may be calculated by using the method given above but using the new limit.

5.1.2.2Wj7; - based on First Yield Load

The load at which first yield occurs in the member is given by:
W*L
827,

5.1.3 Full Lateral Restraint

Full lateral restraint may be achieved for a beam by: (a) continuous lateral restraint (Clause 5.3.2.2
of AS 4100), or (b) full, partial or lateral restraint provided at sufficient locations along the beam
(Clauses 5.3.2.3 and 5.3.2.4 of AS 4100). The distance between the locations in (b) is termed the
segment length and the maximum value of segment length to maintain the full lateral restraint
condition is generally noted as “FLR” in the Tables.

FLR values are not shown in the Tables for CHS and SHS as these sections are not
considered to be susceptible to flexural-torsional buckling. However, FLR values are given
in the (A) series of Tables 5.1-3 and 5.1-4 as they consider RHS bending about the major principal
axis and these sections may, in some instances, be subject to flexural-torsional buckling. As
noted in Tables 5.1-3 and 5.1-4, FLR is only listed in the strength (not serviceability) limit state
tables (A).

Formulae for calculating FLR are given in Clause 5.3.2.4 of AS 4100 and Section 5.2.2.2.

For the beam configuration shown in Figure 5.1, the ratio f,, is equal to 0.8 to derive the FLR
values in Tables 5.1-3 and 5.1-4.

5.1.4 Additional Design Checks

Where loads are transmitted into the webs at supports or at load points, the capacity of the web
to resist such forces should be checked in accordance with Section 5.2.2.5, Section 5.2.5 and the
values of the web capacities listed in Tables 5.2-1 to 5.2-4.

* —
s1 =

<f,

8Z, f )
W = Ey since
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Part 5
MEMBERS SUBJECT TO BENDING

5.1.5 Other Load Conditions Table T5.1: Table of Equivalent Uniform Design Loads
The values given in Tables 5.1-1 to 5.1-6 are for single-span, simply-supported beams subject Equivalent St h Equivalent
; ety ; ; ; ; quivalent Streng quivalen
to uniformly distributed quds (Figure 5.1). quever, the mform.atlon.pregented in these taples Maximum Design Loads Serviceability
may be used for beams with full lateral restraint and other loading situations using the equivalent , Maximum
uniform design loads given in Table T5.1 and the following procedure: Loading Moment Shear Design Load
* * *
() Calculate the equivalent uniformly distributed maximum design load for moment (Wg, Wel Wey Wes
using Table T5.1. p
2 Based on Wg, select a section with an adequate maximum design load (W) associated l 8p
with the design moment capacity from Tables 5.1-1 to 5.1-6. A A 2P P =
3) Calculate the equivalent uniformly distributed maximum design load for shear (Wg)) using !4 L/2 !4 L/2 !
Table T5.1.
4 Check that the section selected in (2) has an adequate maximum design load (W) lP fora<b
asspaated Wlt.h the design shear capacity to resist Wg,. If not, select a new section size Py A 8abP 2Pb 8p a a 3
which can resist W, a | b — £ = — |3|—=|-4|—=
(5) Check shear and bending interaction in accordance with Section 5.2.4. A check is not T L L 5 L L
necessary if V* < 0.6(¢V,) or M* < 0.75(pMy). < L at midspan
(6) Calculate the equivalent uniformly distributed serviceability maximum design load (W)
from Table T5.1. lp lp
7 Check that the section selected in (4) has an adequate maximum serviceability design 3
. e ) ) A JAN 8aP op 16P |, (a a
load (W%,) to resist WZs. If not, select a new section size which can resist Wg;. —_— — |3| | -4|—-
e . . o L a,| e, L 5 |°\0) "L
Steps (6) and (7) only work if first yield does not control. If it does, the analysis for serviceability is L
invalid. “
The above procedure is shown in Example 2 of Section 5.1.6. lP lP lP
A A 4P 3P 19p
L4 ua | s s 5
A
A A 24p 4p 3024P
| LIS, |LLI5,|L/5,| LI5,| LIS, 5 625
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Part 5
MEMBERS SUBJECT TO BENDING

5.1.6 Examples state — see below).
1. Beam with Uniformly Distributed Load Serviceability Limit State — From Table 5.1-4(2)(B), it can be seen that for

A simply-supported beam of 4 metres span is subjected to the following (unfactored) uniforml @200 x 100 x 6.0 RHS — Grade CA50L0 (C450PLUS™) with 4.0 m span,
distribﬁ::le d IEZ ds: P J 9( ) Y the serviceability load for a deflection limit of L/250 is:

_ _ _ W% = 64.2 kN (Tabulated) (> 62.0 kN .... COMPLIES)

G (D_ead Load) = 20kN (total load including beam self weight) Therefore, a 200 x 100 x 6.0 RHS — Grade C450L0 (C450PLUS™), satisfies the

Q (Live !_oad) = 60 kN (short term totgl load, ¥ = 0.7) senviceability limit state.
The beam is continuously laterally restrained. The total deflection of the beam under
serviceability load must not exceed L/250. Select an appropriate Grade C450L0 (C450PLUS™) 2. Beam with Central Concentrated Load
RHS to resist this loading. A beam which is simply-supported has a span of 4.0 metres with full lateral restraint. The beam
Solution: is subjected to nominal, central dead and short term live loads of 10 kN and 30 kN respectively.
P . . . ) Design a suitable RHS in Grade C450L0 (C450PLUS™) with a limit on deflection of span / 250.
(@) Calculation of maximum design loads: ]

Strength Limit State W¥ = max [1.35G; 1.2G + 1.5Q] Solution:

= 114 kN () Calculate the equivalent uniformly distributed maximum design load for moment (Wg,).
Serviceability Limit State W& = G+ 0.7Q From Table T5.1, the W, associated with the central load case is:
= 62.0kN W, = 2P

Note: The above design load calculations are based on the load combinations = 2xmax. [1.35x10;1.2x 10 + 1.5x 30]

in AS/NZS 1170.0. = 114 kN
(b) Use of the Tables: Note: The design load calculations in this Example are based on the load combinations in

Strength Limit State — Select a section from the Tables such that the maximum design AS/NZS 1170.0.

loads W5 (based on moment capacity) and W, (based on shear capacity) are greater ()] Based on Wg, select a section with an adequate maximum design load (W) associated

than or equal to W¥. It can be seen from Table 5.1-4(2)(A) that for a 200 x 100 x 6.0 RHS with the design section moment capacity.

— C450PLUS™ designed as AS/NZS 1163 Grade C450L0 with 4.0 m span, the maximum From Table 5.1-4(2)(A), a 200 x 100 x 5.0 RHS — Grade C450L0 (C450PLUS™) has

design loads are: adequate maximum design load with W, = 145kN (> 114 kN required).

% = 170 kN (Tabulated) 3) Calculate the equivalent uniformly distributed maximum design load for shear (Wg).
Wg, = 1040 kN (Tabulated) From Table T5.1, W, for the central load case is:
S WE = min [W#; W] (Tabulated) wg = P
= 170 kN (Tabulated) (> 114 kN .... COMPLIES) = max. [1.35x10; 1.2x 10 + 1.5 x 30]

Therefore, a 200 x 100 x 6.0 RHS — Grade C450L0 (C450PLUS™) satisfies the strength 57 kN
limit state. (Note: a 200 x 100 RHS in 4 and 5 mm thickness would also have sufficed

though the 6 mm thick was selected in advance of satisfying the serviceability limit
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Part 5
MEMBERS SUBJECT TO BENDING

4 Check that the section selected in Step (2) has an adequate maximum design load (W)
based on design shear capacity.
From Table 5.1-4(2)(A), a 200 x 100 x 5.0 RHS — Grade C450L0 (C450PLUS™) has
adequate maximum design load with W% =879 kN (> 57 kN required).

5) See if a shear and bending interaction check is necessary.

879 kN  (Table 5.1-4(2)(A))

440 kN  (Table 5.2-2(2)(A) or 0.5 W,

264 kN

285kN (= V*=Wg/2 from above)

Therefore no shear and bending check is necessary.

%
oV,
0.6¢V,

v

(6) Calculate the equivalent uniformly distributed serviceability load (WZ;).
From Table T5.1, W for the central load case is (for ¥s = 0.7):
« — B8P
ES 5
= % (10 + 0.7 x 30)
= 49.6 kN
7 From Table 5.1-4(2)(B), a 200 x 100 x 5.0 RHS - Grade C450L0 (C450PLUS™) has

adequate maximum serviceability design load with W =55.2kN (> 49.6 kN).

.. Adopt a 200 x 100 x 5.0 RHS - Grade C450L0 (C450PLUS™) section.
Note: For illustrative purposes, the self-weight of the beam is assumed to be included in the dead
load of this example. Nominal beam self weight - 22.1 kg/m x 4.0m = 88.4 kg => 0.867 kN.

5.2  Design Section Moment and Web Capacities

5.2.1 General

For RHS and SHS, the 5.2 Table Series —i.e. Tables 5.2-1 to 5.2-4 — contain values of design
section moment capacities about the principal x-and y-axes (¢Ms, , M) and the design shear
capacity (¢V,) for shear forces acting in the principal y-axis direction (i.e. for RHS/SHS bending
about the x-axis) and in the principal x-axis direction (for RHS only). These values provide the
basic information necessary for checking shear-bending interaction. The Tables also provide

listings of the design torsional section moment capacity (¢M,) for RHS and SHS.

The maximum segment length for full lateral restraint (FLR) for RHS is also listed. FLR values may
be used to ensure appropriate spacing of restraints so that the design section moment capacity
can be achieved for bending about the x-axis. The Tables also provide values of design web
bearing capacities.

Due to there being no specific CHS design provisions for web bearing in AS 4100, CHS are not
considered in the 5.2 Table series though design section capacities (e.g. ¢Mg,, ¢V, and ¢M,)
can be found in the 8.1 and 8.2 Table series.

5.2.2 Method
5.2.2.1Design Section Moment Capacity

The design section moment capacity (¢Ms) is determined from Clauses 5.1 and 5.2.1 of AS 4100 using:

¢Ms = ¢fy Ze
where ¢ = 0.9 (Table 3.4 of AS 4100)
f, = vyield stress used in design
Z, = effective section modulus (see Section 3.2.2.2)

For RHS, design section moment capacities are listed for bending about both principal axes.
These actions are split into two separate tables — the type (A) table for bending about the x-axis
(e.g. Table 5.2-2(1)(A) for Grade C450L0 (C450PLUS™) RHS lists $M,) which is immediately
followed by the type (B) table for bending about the y-axis (e.g. Table 5.2-2(1)(B) for Grade
C450L0 (C450PLUS™) RHS lists ¢M,). Due to SHS being doubly-symmetric, the SHS tables

(i.e. Tables 5.2-3 and 5.2-4) only consider design section moment capacities about the x-axis.

For RHS bending about the x-axis, the design member moment capacity (¢M,) equals the design
section moment capacity (M) for members which have full restraint against flexural-torsional
buckling (see Section 5.1.3). For SHS bending about the x-axis and RHS bending about the
y-axis, flexural-torsional buckling does not normally occur so ¢M, equals ¢pM; (refer section 5.1.3).
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MEMBERS SUBJECT TO BENDING

5.2.2.2Segment Length for Full Lateral Restraint (FLR)

The Tables only consider RHS bending about the major principal x-axis to be susceptible to
flexural-torsional buckling. For such sections, a beam segment with full or partial restraint at
each end may be considered to have full lateral restraint if its length satisfies Clause 5.3.2.4
of AS 4100, i.e.

by | (250 ()
FLR =< r,(1800 + 1500 B,) | ——||=—
by, fy
where  FLR = maximum segment length for full lateral restraint

f

!
y (—y] (see Tables 3.1-3 and 3.1-4)
A

g

The FLR values listed in the (A) series tables of Tables 5.2-1 and 5.2-2 (for RHS) are calculated
using B, = -1.0 which is the most conservative case. However, $,,, = -0.8 may be used for
segments with transverse loads (as in the case of the (A) series tables in Tables 5.1-3 and 5.1-4
for RHS). Alternatively, f3,, may be taken as the ratio of the smaller to larger end moments in the
length (L) for segments without transverse loads (positive when the segment is bent in reverse
curvature).

5.2.2.3Design Torsional Moment Section Capacity

The design torsional moment section capacity (¢M, ) listed in the 5.2 Table series is determined in
accordance with (a) and (b) as noted below.

(@) Although AS 4100 makes no provision for the design of members subject to torsion it is
nevertheless considered appropriate to provide torsional capacities for hollow sections in
the Tables. Hollow sections perform particularly well in torsion and their behaviour under
torsional loading is readily analysed by simple procedures. An explanation of torsional
effects is provided in Refs. [5.1, 5.2].

The general theory of torsion established by Saint-Venant is based on uniform torsion. The
theory assumes that all cross-sections rotate as a body around the centre of rotation.

When the applied torsional moment is non-uniform, such as when the torsional load

is applied midspan between rigid supports or when the free warping of the section is
restricted, then the torsional load is shared between uniform and non-uniform torsion

or warping. However, in the case of hollow sections, the contribution of non-uniform
torsion is negligible and sections can be treated as subject to uniform torsion without any
significant loss of precision in analysis.

For hollow sections, torsional actions can be considered using the following formulae:
Strength Limit State

My < oM,
oM, = ¢0.6f,C
where M* = design torsional moment
¢ = 0.9 (based on shearing loads and Table 3.4 of AS 4100)
oM, = design torsional section moment capacity
f, = yield stress used in design
C = torsional section modulus (see 3.1 Table series)

Serviceability Limit State
The angle of twist per unit length 6 (in radians) can be determined from the following formula:

M7
0 GJ
where G = shear modulus of elasticity, 80 x 10° MPa
J = torsional section constant (see 3.1 Table series).

The method for determining the constants C and J is detailed in Section 3.2.1.1.
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Part 5
MEMBERS SUBJECT TO BENDING

5.2.2.4Design Shear Capacity of a Web

Designers must ensure that the design shear force (V*) < ¢V, along the beam.

RHS and SHS generally have non-uniform shear stress distributions along their webs.
Consequently, the design shear capacity of a web (¢V,) for most RHS/SHS in the Tables are
primarily determined from Clauses 5.11.3 and 5.11.4 of AS 4100 and is calculated as the lesser
of:

oy = ¢V, (Clause 5.11.4 of AS 4100)
20V,
and o, = ——— (Clause 5.11.3 of AS 4100)
5
0.9+
173
Also, for CHS:
oV, = 0.324fA, (Clause 5.11.4 of AS 4100)
Where ¢ = 0.9 (Table 3.4 of AS 4100)
Vy, = 0.6f,(d-2t) 2t
f
Vo =V, for % [ﬁ] = 82 and applies for all OSATM RHS/SHS in the Tables
dl fy ~ .
= oV, for T (250] > 8Zand o, is evaluated from Clause 5.11.5 of AS 4100
fx = average design shear stress in the web
fon = maximum design shear stress in the web
f, = vyield stress used in design
A. = effective section area of CHS
= A, (i.e. gross cross-section of CHS provided there are no holes larger than those
required for fasteners, or that the net area is greater than 0.9 times the gross area)
d = full depth of section
t = thickness of section
d = d-2t

The ratio of maximum to average design shear stress in the web (f %, / f %) for bending about the
x-axis is calculated [5.3] using:
fum 3(2b+d)
fom 2(3b+d)
where d = full depth of section
b =full width of section
Note: For bending about the y-axis, b and d are interchanged in the calculation of the
maximum to average design web shear stress ratio. Non-uniform shear stress governs
whend/b > 0.75.
For calculating the web area, the web depth has been taken as d - 2t (or b — 2t when appropriate)
for RHS/SHS and 0.6 times the gross cross-section area (0.6 Ag) for CHS.

5.2.2.5Design Web Bearing Capacities

Designers must ensure that the design bearing force (R*) =¢R, at all locations along a beam
where bearing forces are present.

The design bearing capacity (¢pRy,) is calculated in accordance with Clause 5.13 of AS 4100 and
taken as the lesser of:

¢Rby = q)2ap bbtfy

and ¢Rbb = (I)zacbbtfy

where ¢ = 0.9 (Table 3.4 of AS 4100)
¢R,, = design web bearing yield capacity (Clause 5.13.3 of AS 4100)
oRp, = design web bearing buckling capacity (Clause 5.13.4 of AS 4100)
t = thickness of section
f, = yield stress used in design
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MEMBERS SUBJECT TO BENDING

(@) For interior bearing such that by=1.5d; (see Figure 5.2(b)) b Text
bb = bs + 5rext + d5
b, = actual length of bearing (see Figure 5.2(b)) T
ds = flat width of web (see Figure 5.2(a))
l«« = outside corner radius (see Section 3.2.1.2) d ds =d - 2gy
o = 05 1+(1—aém )(1+E—(l—agm)g] —
ks ky k2 o
105 (a) Section ext
Opm = —+—
ks Ky by L Ps
k. = ZrLXt -1 Text I |
° t 25 _JI
d5 I s _
k, = - 11 bp = by + 2bpy
o, = member slenderness reduction factor determined from Clause 5.13.4 ds Db Dot Do T Ezf _ 3: S
of AS 4100. This is equal to the design axial compression capacity of I 2 P A ™ >
a member with area t,b, with a, = 0.5, k; = 1.0 and slenderness ratio, >
Lo/r = 3.5ds/t. b

(b) Interior Force

b
lext |‘_S’|
Wil /25
1
______ 1_1______ by = byt + bpy
> bbf = bs+ 2.5rext
ds - Dyt Do, by = ds
2 -t >

bbb
(c) End Force

Figure 5.2: Dispersion of force through flange, radius and web of RHS/SHS
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Part 5
MEMBERS SUBJECT TO BENDING

(b) For end bearing such that by < 1.5ds (see Figure 5.2(c)) 5.2.3 Example — Web Bearing
by = bg+2.5ry, + d—5 For an interior bearing location, a 150 x 100 x 4.0 RHS — Grade C450L0 (C450PLUS™) section
2 has a central design concentrated force of 150 kN bearing over the full width of the RHS for a
a, = ‘/2+ ks -k length of 100 mm along the RHS (see Figure 5.3). Check the bearing capacity of the beam
which is bending about the x-axis.
o, = member slenderness reduction factor determined from Clause 5.13.4
of AS 4100. This is equal to the design axial compression capacity of a _, R* ‘4_ bs
member with area t, b, with o, = 0.5, k; = 1.0 and slenderness ratio, fext
Lo/r = 3.8ds/t.
Tables 5.2-1 to 5.2-4 list values ¢Ry, and ¢Ry, in terms of ¢R,, /by, and R,,/by, respectively I _i\_‘/%_/_ _____ \___ ]
for RHS/SHS. In both the interior and end bearing cases, the critical web bearing failure mode T
(i.e. web bearing yield design capacity or web bearing buckling design capacity) is shown in < b
bold. Additionally, the terms 5rg, (=2 x 2.5r,,, for interior bearing), 2.5r,,; (for end bearing), by, Bow | bf | Pow
(see Figures 5.2 (b) and (c)) and L./r are also listed in these tables. For the same section range, T T T T T T T T T T T T T T T
the RHS listings in this table series consider shear and bearing forces for flexure about the by
x-axis (the (A) series tables) which is then immediately followed by the (B) series tables
for flexure about the y-axis. Figure 5.3: Web bearing design example
Design Data:
Design bearing force R* = 150kN
Design shear force V* = T75kN
Stiff bearing length b, = 100mm
From Table 5.2-2(2)(A) 5, = 50.0 mm
From Table 5.2-2(2)(A) by, = 65.0mm
Solution:
() Check shear capacity
V* = T75kN (assuming R* provides the total shearing action)
oV, = 267kN (Table 5.2-2(2)(A))

> V* - 0OK

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bu“dW““\/ Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010
Standards




Part 5
MEMBERS SUBJECT TO BENDING

@ Check blearinﬁ Car;]acit)é " J 5.2.4 Shear and Bending Interaction
Bearing length at the edge of the corner radius
N 5.2.4.1Method
= 100+ 50.0 The design web shear capacity determined in Section 5.2.2.4 may be significantly reduced
= 150 mm when the section is subject to a large design bending moment at the same location. The reduced
Bearing length at the centre of the web design shear capacity (¢V,,) is determined in accordance with Clause 5.12.3 of AS 4100 as:
b, = by + 2by, Nym = OV, for M* < 0.75¢M,
= 150 + (2x65.0)
= 280 mm or = ¢V, |22-|1:BM for 0.75¢M, < M* = oM,
From Table 5.2-2(2)(A): s
(@)  Design web yield capacity where ¢V, = design web shear capacity (see Sections 5.2.1 and 5.2.2.4)
@: 0.828 kKN/mm M* = design bending moment
b oM, = design section moment capacity (see Sections 5.2.1 and 5.2.2.1)
(b) Design web buckling capacity Designers must ensure that V* < ¢V,
R : * < i * < i i
®Rob _ 0.860 kN/mm Note._ IfV_ < 0.6(¢V,) or if M* < 0.75(¢pM,) then no check on the interaction of shear and
by bending is necessary.
.. web yielding will govern (as it is the bold entry in the table). 5.2.4.2Example
Design web bez:;F?g C_‘E‘pZCF';y (0R) An example of a check on shear and bending interaction is given in Section 5.3.6.
b — by
= 0.828 x 280
= 232kN
> R*

.. the 150 x 100 x 4.0 RHS — Grade C450L0 (C450PLUS™) is satisfactory.
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Part 5
MEMBERS SUBJECT TO BENDING

5.2.5 Bending and Bearing Interaction
5.2.5.1Method

The design web bearing capacity determined in Section 5.2.2.5 of the Tables may be significantly
reduced when the section is subject to a large bending moment at the same location. The effect
of this interaction of bending and bearing force in RHS and SHS is considered in AS 4100.

The bending and bearing interaction is dependent on the ratio of bearing length to the width

of bearing (bs/b) and web slenderness (d,/t). Clause 5.13.5 of AS 4100 considers the following
interaction to apply to RHS and SHS:

* *
12| R M 15 for £5 210 and 9L < 30
q)Rb ¢Ms b t
R* *
or 0.8 + <1.0 otherwise
¢Rb ¢Ms

where
b, = stiff bearing length (see Figure 5.2)
b = width of section

d, = clear depth between flanges

t = thickness of section

R* = maximum design bearing force

[ = capacity factor = 0.9 (Table 3.4 of AS 4100)

¢oR, = design web bearing capacity (see Section 5.2.2.5)
M* = maximum design bending moment
oM = design section moment capacity (see Sections 5.2.1 and 5.2.2.1)

Note: These formulae only apply to bearing across the full width of section.

5.2.5.2 Example

Assuming a design bending moment of 15.0 kNm is present at the bearing load shown in the example
of Section 5.2.3, check the adequacy of the beam under the interaction of bending and bearing.

Design Data:
Design bearing force R* = 150kN (Section 5.2.3)
Design web bearing capacity oR, = 232kN (Section 5.2.3)
Design bending moment M* = 15.0kNm
Design section moment capacity oMg = 37.8kNm (Table 5.2-2(2)(A))
Stiff bearing length b, = 100 mm (Section 5.2.3)
Web slenderness d/t = 355 (Table 3.1-4(2) or = (d - 2t)/t)
Solution:
bs = 100 .49
b 100
and O = 355>30
. ) o R* M*
.. the interaction equation is 0.8 + <10
¢ Rb ¢ Ms
Substituting values 0.8 [199],({150) — o914
232) (37.8
<1.0

.. the 150 x 100 x 4.0 RHS — Grade C450L0 (C450PLUS™) is satisfactory.

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bllil(lwim/

Standards

Design Capacity Tables for Structural Steel Hollow Sections

DECEMBER 2010




Part 5
MEMBERS SUBJECT TO BENDING

5.3 Design Moment Capacities for Members
Without Full Lateral Restraint

5.3.1 General

Values of design member moment capacity (pM,) are given in Tables 5.3-1 and 5.3-2 for various
values of effective length (L.) based on the uniform moment case (o, = 1.0) for RHS bending about
the x-axis without full lateral restraint. The design section moment capacity (pMs, — See Section
5.2.2.1) is also listed to allow easy calculation of ¢M,, for other moment distributions, as well as the
design shear capacity (¢V, — see Section 5.2.2.4) for checking the interaction of shear force and
bending. Additionally, the segment length for full lateral restraint (FLR) is also listed in these Tables.

CHS and SHS are not included in these tables as they are generally not susceptible to
flexural-torsional buckling. For these sections, the design member moment capacity (¢M,) always
equals the design section moment capacity (M) except for the extreme case when the load acts far
above the shear centre (Clause 5.6.1.4 of the Commentary to AS 4100 — Ref.[5.1]). Values of ¢Mg
(and ¢V,) are given in Tables 8-1 to 8-2 for CHS and Tables 5.2-3 and 5.2-4 and/or Tables 8-5 and
8-6 for SHS.

5.3.2 Design Member Moment Capacity
Designers must ensure that the design bending moment (M*) < ¢M,, for all beam segments.

The tabulated values of design member moment capacity (¢pM,,) are determined in accordance
with Clause 5.6.1.4 of AS 4100 as:

OMp = PomasMs = oM
where ¢ = 09 (Table 3.4 of AS 4100)
o, = moment modification factor (Clause 5.6.1.1 of AS 4100)
= 1.0 (Assumed for all entries in the 5.3 series tables
based on the uniform bending moment case)
as = slenderness reduction modification factor (Clause 5.6.1.1 of AS 4100)

(Equation 5.6.1.1(2) of AS 4100)

2
0.6 ( Ms) 43 _(ﬁ)
Moa Moa

Moa = M, —the reference buckling moment (Clause 5.6.1.1(a)(iv)(A) of AS 4100)

2
nEly . (equation 5.6.1.1(3) of AS 4100 with I,,= 0 as
12 required by Clause 5.6.1.4 of AS 4100)
e
L. = effective length of beam segment.

5.3.3 Beam Effective Length

The value of ¢M,, depends on the effective length (L) of the flexural member. L, is determined by:

L. = kkkL (Clause 5.6.3 of AS 4100)

where  k; = twist restraint factor (Table 5.6.3(1) of AS 4100)
ki, = load height factor (Table 5.6.3(2) of AS 4100)
k. = lateral rotation restraint factor (Table 5.6.3(3) of AS 4100)
L = length of segment

Ref. [5.4] provides guidance on the restraint conditions on flexural members provided by many
common structural steelwork connections. Additionally, Ref. [5.5] considers further guidance on
unbraced cantilevers.

5.3.4 Other Loading and Restraint Conditions

The design member moment capacities presented in the 5.3 series tables can be used for

other loading conditions. For these situations the effective length (L) corresponding to the actual

length and restraint conditions must be assessed and the appropriate value of o, determined in

accordance with Clause 5.6.1.1(a) of AS 4100. The design member moment capacity can then

be determined as the lesser of:
q)Msx = ¢fyzex

and oMy = donyosfyZey

where ¢ = 0.9 (Table 3.4 of AS 4100)
oMy, = o, times the value of oM, (= ¢ o f, Z,,) given in the 5.3 series tables.

The 5.3 series tables are based on the most critical moment distribution — i.e. uniform moment

over the entire beam segment (o, = 1.0). For other values of o,,,, designers should use the

lesser of ¢M,, and o, (9M,,) where oM, is the value given in the appropriate Table for the same

effective length.
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Part 5
MEMBERS SUBJECT TO BENDING

5.3.5 Segment Length for Full Lateral Restraint (FLR)

Section 5.2.2.2 provides information for the calculation of FLR for RHS. The tabulated values of FLR in
the 5.3 series tables are based on the conservative value of 3, = -1.0. Higher values of FLR may be
obtained if transverse loads are present on the beam segment or if the end moments of the beam
segment cause other than uniform bending moment — Clause 5.3.2.4 of AS 4100 should be consulted
in these situations.

5.3.6 Examples

1. Beam with Restraint at Load Points and Ends

A simply supported beam as shown in Figure 5.4 has two concentrated loads applied to the top
flange. Full lateral restraint is provided at the load points and the supports. The calculated design
load at each point is 60 kN and includes an allowance for self weight. What thickness 200 x 100 RHS
— Grade C450L0 (C450PLUS™) is required to support these loads for the strength limit state?

60 kN 60 kN
Segment 1 Segment 2 Segment 3
1.0m 2.5m 1.0m
\ 4.5m \
- 0
Bending
Moment
Diagram 60 kNm

Figure 5.4: Beam and loading configuration for Example 1

Design Data:
Design bending moment M* = 60KkNm
Design shear force v* =  60kN

Solution — Moment and shear:

For beam segment 2: the critical segment by inspection and using Clause 5.3.3 of AS 4100

End restraint condition = FF (i.e. fully restrained at both ends of the segment)
Twist restraint factor ki 1.0 (Table 5.6.3(1) of AS 4100)
Load height factor ki 1.0 (Table 5.6.3(2) of AS 4100)

Lateral rotation restraint factor k, = 0.7 (Table 5.6.3(3) of AS 4100)
-, Effective length L. = kkklL

= 10x1.0x0.7x25

= 175m

= 2.0 m (say, for this example)
As a uniform bending moment is applied to beam segment 2, then o, = 1.0 (Table 5.6.1 of
AS 4100). Thus the required section can be read directly from Table 5.3-2(2) for a uniform design
bending moment of 60 kNm on segment 2 with an effective length (L.) of 2.0 m.

.. Choose a 200 x 100 x 5.0 RHS — Grade C450L0 (C450PLUS™) with:

oM, 72.6 KNm > M*
and oV, 440kN > V*

= (Note also 0.6¢V, = V* and no shear — bending
interaction check is required. See Section 5.2.4.)
It should also be noted that when looking at Table 5.3-2(2) from the “bottom-up” for the entries of
oM, > 60.0 kN in the L, = 2.0 m column, the 150 x 100 RHS with 8.0, 9.0 and 10.0 mm thickness
in C450PLUS™ initially satisfy this inequality. However, the 200 x 100 x 5.0 RHS in C450PLUS™
was selected as it satisfies the above inequality and is lower in mass (by at least 20%) and has
greater stiffness (by at least 24%) than the above listed 150 x 100 RHS.

In terms of design member moment capacity, beam segments 1 and 3 do not have to be
checked because they have the same design bending moment (i.e. the maximum segment
moment) and end restraints but a shorter effective length when compared with the middle
segment. Additionally, the bending moment distribution is less adverse in the end segments

(with o, = 1.75 as noted in Table 5.6.1 of AS 4100). As the end segments have a smaller effective
length and larger moment modification factor, the design member moment capacity of these
segments cannot be less than that of the central (critical) segment.

This example specifically illustrates the use of the Tables for bending moment and shear design
of unrestrained RHS beam sections possibly subject to flexural-torsional buckling (CHS and SHS
do not generally experience this instability). However, due to the length, bending moment and
restraint conditions, beam segment 2 has full lateral restraint (see Note 4 in Table 5.3-2(2)). The
next example considers the above case but without full lateral restraint at the load points (making
the RHS subject to flexural-torsional buckling). In all such situations, designers should also
undertake checks on bearing (Section 5.2.2.5) and bending-bearing interaction (Section 5.2.5) for
the strength limit state and deflections (Sections 5.1 and 5.4) for the serviceability limit state.
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2. Beam with Restraints at Ends Only
Consider the simply supported beam in Example 1 above, check the beam assuming that full
lateral restraint is not provided at the load points.

Design Data:
Design bending moment M* = 60kNm
Design shear force \/* = 60kN

Solution — Moment and shear:
For entire beam:

End restraint condition FF (i.e. fully restrained at both ends of the segment)

Twist restraint factor ki = 10 (Table 5.6.3(1) of AS 4100)
Load height factor k = 14 (Table 5.6.3(2) of AS 4100 with
top flange loading within segment)

Lateral rotation restraint factor ~ k; = 10 (Table 5.6.3(3) of AS 4100)
.. Effective length Le = kikkL

= 10x14x1.0x45

= 63m
Moment modification factor O = 107 (Second listing in Table 5.6.1 of AS 4100)
To satisfy the strength limit state M* = oM, = ¢oy 0g M, (=pMsy)
This can be rewritten as M*/a,, = 60/1.07 = 56.1kNm

= ¢(1.0)as My
The right hand side of the last inequality is the value of ¢M,, (based on o, = 1.0) that is found in
Table 5.3-2(2).
To design this beam from these Tables
M*/a,, = 56.1kNm < ¢M, (listed in Table 5.3-2(2))
Therefore the appropriate section can then be read directly from the table using the adjusted
design bending moment of M*/a,.

From Table 5.3-2(2), a 200 x 100 x 5.0 RHS — Grade C450L0 (C450PLUS™) has:

Alternatively, the listed value of pM,, from Table 5.3-2(2) may be multiplied by o, (=1.07) and
limited if necessary to ¢M,. The resulting value then should be greater than or equal to M*.

Hence, in terms of design member moment capacity, the 5.0 mm thick section is adequate —
that is the same as in Example 1. The reason for this is due to the effect of the (more favourable)
non-uniform moment distribution offsetting the negative effects of increased effective length.

(An analysis of the effect of increasing effective length on RHS design member moment capacity
sees the level of moment capacity reduction being only gradual).

Additionally, from Table 5.3-2(2), for the 200 x 100 x 5.0 RHS — Grade C450L0 (C450PLUS™)
section:
oV, = 440kN = V* (Notealso 0.6¢V, = V*
and no shear — bending
interaction check is required.
See Section 5.2.4.)
This example specifically illustrates the use of the Tables for bending moment and shear design
of unrestrained RHS beam sections subject to flexural-torsional buckling (CHS and SHS do not
generally experience this instability). In such situations, designers should also undertake checks
on bearing (Section 5.2.2.5) and bending-bearing interaction (Section 5.2.5) for the strength limit
state and deflections (Sections 5.1 and 5.4) for the serviceability limit state.

5.4  Calculation of Beam Deflections
Some methods for calculating the elastic deflection of a beam include:

(@) integration of M/EI diagram

(i) moment area

(iii) slope deflection

(iv) published solutions for particular cases

(v) approximate or numerical methods (e.g. finite elements).

Table T5.2 gives the more commonly used beam deflection formulae. Due to the large range of
loading configurations and support conditions considered for beams in design, a comprehensive

¢M, = 68.6kNm (for L,= 6.3 m and o, = 1.0 by linear set of beam deflection formulae is provided in Ref. [5.6].
interpolation)
> M*a, (= 56.1kNm)
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Table T5.2: Beam Deflection Formulae

Simple supported beams Built in beams Cantilevers XVhere: ) deflect
| (UDL) 1{,_ 5 w?® 4 (UDL) N[ L owd 4 (UDL) ] {41 w3 W = total load on beam
2 L 2 384 El 2 L S 384 El 2 L | 8 El L =span of beam N
: i i E = Young's modulus of elasticity
2W/L 2W/L 2W/L | = second moment of area of cross-section
T w2 | W
“ L I 7 T N 384 El g N | 5 &
/ w
[ _iwl 1 M N[awe 7 1 — |, _wal1f 3
T2 w2 | 48 El 2 , U2 RN 192 El ; a — Bl 3| 2a
lW each force W/(n-1)
wL®[sa,(ad |/ N kooowe®

A A = |7 — 7| =
. La | 48BN L L 2 n spaces of L/n S 192(n-12) El

each force W/(n-1)

Ao koow®

? n spaces of L/n ? 192(n-1) E

nodd, k = n—l 3—l 1—i nodd, k = n—l 1-l 1—i

n| 2 n2 n 2 n2
neven,k=n3—11+i neven, k = 3—£1+i xn —|2 -l
2 n2 2 n2 n
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TABLE 5.1-1(A) (@) CHS

Circular Hollow Sections ONIEZET D
AS/NZS 1163 Grade C250L0 (3)__ Finish )

SI=NElsl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT ‘ feneanccnconnn

bending about any axis | |

Designation Mass W (kN) Wi :
d, t perm Span of Beam (L) in metres -
mm mm kg/m 0.5 1.0 15 2.0 25 3.0 3.5 4.0 45 5.0 6.0 7.0 8.0 9.0 kN
1651 x 54 CHS 213 496 248 165 124 99.2 82.7 70.9 62.0 55.1 49.6 41.3 354 31.0 27.6 439 Notes:

50 CHS 197 462 231 154 115 92.3 76.9 65.9 57.7 513 46.2 38.5 33.0 28.8 25.6 407
1397 x 54 CHS | 179 351 175 117 87.7 70.2 58.5 50.1 43.9 39.0 351 29.2 251 21.9 19.5 369

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for

50 CHS 166 327 163 109 817 653 545 467 408 363 327 272 233 204 182 343 information on the availability of listed sections
1143 x 54 CHS| 145 231 115 769 577 461 385 330 288 256 231 192 165 144  12.8 299 and associated finishes. The PAG can be found at
45 CHS & 12.2 195 977 651 489 391 326 279 244 217 195 163 140 122 109 251 www.austubemills.com.
1016 x 50 CHS| 119 168 841 560 420 336 280 240 210 187 168 140 120 105  9.34 246 2. W = Maximum Design Load based on
40 CHS & 9.63 137 686 457 343 274 229  19.6 17.2 152 137 114 980 858 762 199 Design Moment Capacity.
889 x 59 CHs 121 147 733 489  36.6 293 244 209 183 163 147 122 105 916  8.14 249 3. W = Maximum Design Load based on
50 CHS 103 127 634 423 317 254 211 181 159 141 127 106 9.06 793 705 213 Design Shear Capacity.
40 CHS & 8.38 104 519 346 260 208 173 14.8  13.0 115 104 866 742 649 577 173 4. Maximum Design Load W is LESSER of W and W,
761 x 59 CHS| 102 105 525 350 262 210 175 15.0 131 11.7 105 874 749 656  5.83 211 5. This product is also compliant with AS 1074 — Steel
45 CHS| 795 @ 832 416 277 208 166  13.9 119 104 924 832 693 594 520 462 164 tubes and tubulars for ordinary service. Refer to the
36 CHS 6.44 | 682 341 227 17.0 13.6 11.4 9.74 8.52 758  6.82 568 487 426 3.9 133 OSATM Product Manual for details on AS 1074 sections.

603 x 54 CHS 731 58.8 29.4 19.6 147 118 9.80 8.40 7.35 6.53 5.88 4.90 4.20 3.67 3.27 151
45 CHS 619 50.6 25.3 16.9 12.6 101 8.43 7.22 6.32 5.62 5.06 4.21 3.61 3.16 2.81 128
36 CHS 5.03 417 20.9 13.9 104 8.34 6.95 5.96 5.22 4.64 417 3.48 2.98 2.61 2.32 104
483 x 40 CHS| 437 28.3 14.2 9.45 7.08 5.67 4.72 4.05 3.54 315 2.83 2.36 2.02 177 157 90.2
32 CHS | 356 235 117 7.82 5.87 4.69 3.91 3.35 2.93 2.61 2.35 1.96 1.68 147 130 73.4
424 x 40 CHS 379 213 10.7 710 5.33 4.26 3.55 3.04 2.66 2.37 213 178 1.52 133 118 78.2
32 CHS & 3.09 177 8.87 591 4.44 3.55 2.96 2.53 2.22 197 177 1.48 127 111 0.986 63.8
337 x 40 CHS 293 12.8 6.39 4.26 319 2.56 213 1.83 1.60 142 1.28 1.06 0913 0.799 0.710 60.5
32 CHs 241 10.8 5.38 3.59 2.69 215 179 154 1.34 1.20 1.08 0.896 0768 0.672  0.598 49.7
269 x 40 CHS 226 7.63 3.81 2.54 191 153 1.27 1.09 0954 0.848 0.763 0.636 0.545 0.477 0.424 46.6
32 CHs | 187 6.51 3.25 217 163 1.30 1.08 0930 0.814 0723 0.651 0542 0465 0.407 0.362 38.6
26 CHS 156 5.55 2.77 185 1.39 111 0925 0793 0694 0.616 0555 0462 0.396 0.347 0.308 32.2
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TABLE 5.1-1(B) (1)  cHs

Circular Hollow Sections (2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3) __ Finish )

SIS (G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS ‘ feeacancconceg

bending about any axis | |

Designation Ve Wi (kN) L
do t perm Span of Beam (L) in metres
mm mm kg/m 0.5 1.0 15 2.0 2.5 3.0 815 4.0 45 5.0 6.0 7.0 8.0 9.0
1651 x 54 CHS | 213 419 209 140 105 83.8 59.0 43.4 33.2 26.2 21.3 14.8 10.8 8.30 6.56 Notes:

50 CHS 197 391 195 130 97.7 78.2 55.1 40.5 31.0 24.5 19.8 13.8 10.1 774 6.12
1397 x 54 CHS| 179 295 147 98.2 73.7 50.6 351 25.8 19.8 15.6 12.6 8.78 6.45 4.94 3.90
50 CHS 16.6 275 138 917 68.8 47.2 32.8 241 18.5 14.6 118 8.20 6.03 4.61 3.64

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections

1143 x 54 CHS 14.5 192 96.1 64.1 42.2 27.0 18.7 13.8 10.5 8.33 6.75 4.69 3.44 2.64 2.08 and associated finishes. The PAG can be found at
45 CHS | 122 164 82.0 54.7 36.0 23.0 16.0 11.8 9.00 711 5.76 4.00 2.94 2.25 178 www.austubemills.com.

1016 x 50 CHS 119 140 69.9 46.6 273 17.4 121 8.90 6.81 5.38 4.36 3.03 2.23 1.70 1.35 2. W# = Maximum Serviceability Design Load based
40 CHS| 963 115 57.6 38.4 225 14.4 9.99 7.34 5.62 4.44 3.60 2.50 1.83 1.40 111 on Deflection Limit of SPAN / 250 or First Yield.

889 x 59 CHS 12.1 120 59.9 36.4 20.5 131 9.09 6.68 5.11 4.04 3.27 2.27 1.67 1.28 1.01 3. Red shading indicates serviceability loads governed
50 CHS| 103 105 52.4 318 17.9 11.4 7.94 5.84 4.47 3.53 2.86 1.99 1.46 112 0.883 by yielding.
40 CHS| 8.38 86.7 43.3 26.3 14.8 9.47 6.58 4.83 3.70 2.92 2.37 1.64 121 0925 0731 4. This product is also compliant with AS 1074 — Steel

761 x 59 CHS | 10.2 84.9 42.4 22.0 12.4 7.94 5.51 4.05 310 2.45 1.98 1.38 1.01 0775  0.612 tubes and tubulars for ordinary service. Refer to the
45 CHS 795 685 342 178 10.0 6.40 445 327 250 1.98 1.60 111 0.817  0.625 0494 OSATM Product Manual for details on AS 1074 sections.

36 CHS 644 56.8 28.4 147 8.30 5.31 3.69 271 2.07 1.64 133 0.922 0.677 0.518 0.410
603 x 54 CHS| 731 47.0 218 9.67 5.44 3.48 2.42 178 1.36 107 0.871 0.605 0.444 0.340  0.269

45 CHs | 6.19 41.0 19.0 8.44 4.75 3.04 211 1.55 119 0.938 0.759 0.527 0.387 0.297  0.234

36 CHS 503 34.3 15.9 7.07 3.97 2.54 177 1.30 0.994 0.785 0.636 0.442 0.324 0.248 0.196
483 x 40 CHS 437 22.8 8.46 3.76 211 135 0.940 0.691 0.529 0.418 0.338  0.235 0.173 0.132 0.104

32 CHS 356 19.2 712 3.16 178 114 0.791 0.581 0.445 0.352 0.285 0.198 0.145 0111  0.0879
424 x 40 CHS | 379 17.0 5.52 2.46 138 0.884 0.614 0.451 0.345 0.273 0.221 0.153 0113  0.0863 0.0682

32 CHsS | 3.09 144 4.68 2.08 117 0.749 0.520 0.382 0.293 0.231 0.187 0130  0.0955 0.0732  0.0578
337 x 40 CHS 293 €85 2.57 114 0.644 0.412 0.286 0.210 0.161 0.127 0103  0.0715 0.0525 0.0402 0.0318

32 CHs 241 8.56 2.21 0.984 0554 0.354 0.246 0.181 0.138 0109 0.0886 0.0615 0.0452 0.0346 0.0273
269 x 40 CHS | 226 478 119 0.531 0.299 0.191 0133 0.0975 0.0746 0.0590 0.0478 0.0332 0.0244

32 CHs | 187 419 1.05 0.465 0.262 0.167 0.116  0.0854 0.0654 0.0517 0.0419 0.0291 0.0214

26 CHS 156 3.64 0.910 0.405 0.228 0.146 0101  0.0743 0.0569 0.0450 0.0364 0.0253
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TABLE 5.1-2(1)(A) 1)  cHs

Circular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

SI=NEMlsl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT ‘ feneanccnconnn

bending about any axis | |

Designation Mass Wi (kN) W L
d, t perm Span of Beam (L) in metres L2
mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 kN
5080 x 127 CHS| 155 | 7700 3850 2570 1920 1540 1280 1100 962 855 770 700 641 592 550 | 4480 )
95 CHS 117 | 5470 2730 1820 1370 1090 911 781 683 607 547 497 455 420 390 | 3370 Notes:
64 CHS 79.2 | 3260 1630 1090 816 653 544 466 408 363 326 297 272 251 233 | 2290 1. REFER to the OneSteel Australian Tube Mills
4570 x 127 CHS 139 | 6310 3160 2100 1580 1260 1050 902 789 701 631 574 526 485 451 | 4020 PRODUCT AVAILABILITY GUIDE (PAG) for
95 CHS| 105 | 4520 2260 1510 1130 904 753 646 565 502 452 411 377 348 323 | 3030 information on the availability of listed sections

and associated finishes. The PAG can be found at
www.austubemills.com.

2. W} = Maximum Design Load based on
Design Moment Capacity.

64 CHS 711 2750 1370 916 687 550 458 393 343 305 275 250 229 211 196 2050
4064 x 127 CHS 123 4960 2480 1650 1240 992 827 709 620 551 496 451 414 382 354 3560
95 CHS 93.0 3650 1820 1220 912 730 608 521 456 405 365 332 304 281 261 2690

64 CHS 631 2260 1130 752 564 451 376 322 282 251 226 205 188 173 161 1820 5. W = Maximum Design Load based on
3556 x 127 CHS 107 | 3760 1880 1250 941 753 627 538 471 418 376 342 314 290 269 | 3100 " Design Shear Capaciy.
95 CHS 811 | 2850 1420 948 711 569 474 406 356 316 285 259 237 219 203 | 2340 4. Maximum Design Load W is LESSER of W, and W

64 CHS 551 1790 894 596 447 358 298 255 224 199 179 163 149 138 128 1590
3239 x 127 CHS 975 3100 1550 1030 775 620 517 443 388 345 310 282 258 239 222 2820
95 CHs | 737 2370 1180 789 592 473 395 338 296 263 237 215 197 182 169 2130
64 CHS 501 1510 757 505 379 303 252 216 189 168 151 138 126 117 108 1450
2731 x 127 CHS 816 2170 1090 724 543 434 362 310 271 241 217 197 181 167 155 2360
9.3 CHS | 605 1630 816 544 408 326 272 233 204 181 163 148 136 126 117 1750
6.4 CHS | 421 1110 555 370 278 222 185 159 139 123 11 101 92.5 85.4 79.3 1220
48 CHS 318 787 393 262 197 157 131 112 98.3 874 78.7 715 65.6 60.5 56.2 918
2191 x 8.2 CHS | 426 920 460 307 230 184 153 131 115 102 92.0 83.6 76.6 70.7 65.7 1230
64 CHS 336 730 365 243 182 146 122 104 91.2 811 73.0 66.4 60.8 56.1 521 970
48 CHS 254 530 265 177 133 106 88.3 75.7 66.3 58.9 53.0 48.2 44.2 40.8 37.9 733
1683 x 71 CHS 282 465 233 155 116 93.0 775 66.5 58.2 517 46.5 42.3 38.8 35.8 33.2 815
64 CHS 256 423 211 141 106 84.6 70.5 60.4 52.9 47.0 42.3 38.5 35.2 325 30.2 738
48 CHS 194 323 162 108 80.9 64.7 53.9 46.2 40.4 35.9 32.3 294 27.0 24.9 231 559
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TABLE 5.1-2(1)(B) 1)  cHs

Circular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

S =[GV IRARAL IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS ‘ feeacancconceg

bending about any axis | |

Designation Mass W (kN) L
do t perm Span of Beam (L) in metres
mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
5080 x 127 CHS| 155 6680 3340 2230 1670 1340 1030 760 582 460 373 308 259 220 190
95 CHS 117 5100 2550 1700 1270 1020 789 580 444 351 284 235 197 168 145 Notes:
6.4 CHS 79.2 3500 1750 1170 874 699 541 398 305 241 195 161 135 115 99.4 1. REFER to the OneSteel Australian Tube Mills
4570 x 127 CHS 139 5360 2680 1790 1340 1070 747 549 420 332 269 222 187 159 137 PRODUCT AVAILABILITY GUIDE (PAG) for
95 CHS| 105 4100 2050 1370 1020 820 571 419 321 254 205 170 143 122 105 information on the availability of listed sections

and associated finishes. The PAG can be found at
www.austubemills.com.

2. W% = Maximum Serviceability Design Load based

64 CHS 711 | 2820 1410 939 705 564 393 288 221 174 141 117 981 836 721
4064 x 127 CHS 123 | 4200 2100 1400 1050 749 520 382 292 231 187 155 130 111 955
B4 CHS 631 | 720 10 739 s8i 395 55 200 1si 17 89 817 a6 585 504 o Defcton i of SPAN 250 Fist el
- - - - - - - 3. Red shading indi iceability load d
3556 x 127 CHS 107 | 3170 1590 1060 773 495 344 252 193 153 124 102 859 732 631 by yiolimg s servieeabillyloads governe
95 CHS 811 | 2440 1220 812 594 380 264 194 149 117 951 786 660 563 485
64 CHS 551 1690 843 562 411 263 183 134 103 8.2 658 544 457 389 336
3239 x 127 CHS | 975 | 2600 1300 868 578 370 25/ 189 145 114 925 764 642 547 472
95 CHS 737 | 2010 1000 669 446 285 198 146 111 880 7.3 589 495 422 364
64 CHS 501 1390 696 464 309 198 137 101 773 610 494 409 343 293 252

2731 x 127 CHS 816 1810 905 603 339 217 151 111 84.7 67.0 54.2 44.8 377 321 217
9.3 CHS | 605 1380 688 458 258 165 115 84.2 64.4 50.9 41.2 341 28.6 24.4 21.0
6.4 CHs 421 978 489 326 183 117 81.4 59.8 45.8 36.2 29.3 24.2 20.4 17.3 15.0

48 CHS 318 747 SIS 249 140 89.5 62.2 45.7 35.0 217.6 224 18.5 15.5 13.2 114
2191 x 8.2 CHS | 426 773 387 207 116 74.3 51.6 37.9 29.0 22.9 18.6 154 12.9 11.0 9.48
64 CHS | 336 619 309 165 93.0 59.5 41.3 304 23.2 18.4 14.9 12.3 10.3 8.80 7.59
48 CHS 254 474 237 127 713 45.6 317 23.3 17.8 141 114 9.42 7.92 6.75 5.82
1683 x 71 CHS 282 389 180 79.9 44.9 28.8 20.0 147 1.2 8.88 719 5.94 4.99 4.25 3.67
64 CHS | 256 855 164 72.9 41.0 26.3 18.2 13.4 10.3 8.10 6.56 5.42 4.56 3.88 3.35
48 CHS 194 274 127 56.3 317 20.3 141 10.3 7.92 6.25 5.07 419 3.52 3.00 2.58
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TABLE 5.1-2(2)(A) 1)  cHs

Circular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

SI=NEMlsl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT ‘ feneanccnconnn

bending about any axis | |

Designation Mass W (kN) e L
d, t perm Span of Beam (L) in metres 12
mm mm kg/m 0.5 1.0 15 2.0 25 3.0 3.5 4.0 45 5.0 6.0 7.0 8.0 9.0 kN
1651 x 35 CHS 139 436 218 145 109 87.3 72.7 62.3 54.5 48.5 43.6 36.4 31.2 27.3 24.2 403 Notes:

30 CHs 120 362 181 121 90.6 72.4 60.4 517 45.3 40.2 36.2 30.2 25.9 22.6 201 346
1397 x 35 CHS | 118 321 160 107 80.2 64.2 53.5 45.8 40.1 35.7 321 26.7 22.9 201 17.8 340
30 CHs 101 268 134 89.5 67.1 53.7 44.7 38.3 33.6 29.8 26.8 224 19.2 16.8 14.9 292

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections

1143 x 3.6 CHS 9.83 222 111 74.1 55.6 445 371 31.8 27.8 24.7 22.2 18.5 15.9 13.9 12.4 284 and associated finishes. The PAG can be found at
32 CHs 877 199 99.6 66.4 49.8 39.8 33.2 28.4 24.9 221 19.9 16.6 14.2 124 111 253 www.austubemills.com.

1016 x 32 CHS 777 156 781 521 39.1 31.2 26.0 22.3 19.5 174 15.6 13.0 11.2 9.76 8.68 224 2. W# = Maximum Design Load based on
26 CHS 6.35 126 63.2 421 31.6 25.3 211 181 15.8 14.0 12.6 10.5 9.03 7.90 7.02 183 Design Moment Capacity.

889 x 32 CHS 6.76 119 59.3 39.5 29.6 23.7 19.8 16.9 14.8 13.2 11.9 9.88 8.46 7.41 6.58 195 3. W% = Maximum Design Load based on
26 CHS 553 97.6 48.8 325 24.4 19.5 16.3 139 12.2 10.8 9.76 8.14 6.97 6.10 5.42 160 Design Shear Capacity.

761 x 32 CHS 575 85.8 42.9 28.6 21.4 17.2 14.3 12.3 10.7 9.53 8.58 715 6.13 5.36 4.76 166 4. Maximum Design Load W is LESSER of W% and W%,

23 CHS 419 63.2 31.6 211 15.8 12.6 10.5 9.02 7.89 7.02 6.32 5.26 4.51 3.95 3.51 121
603 x 29 CHS 411 48.2 24.1 16.1 12.0 9.64 8.03 6.89 6.02 5.36 4.82 4.02 3.44 3.01 2.68 119
23 CHS 3.29 39.0 19.5 13.0 9.75 7.80 6.50 5.57 4.88 4.34 3.90 3.25 2.79 2.44 2.17 95.0
483 x 29 CHs | 3.25 30.2 151 101 7.54 6.03 5.03 4.31 3.77 3.35 3.02 2.51 2.15 1.89 1.68 93.8
23 CHS 261 24.5 123 8.18 6.14 4.91 4.09 3.51 3.07 2.73 2.45 2.05 175 153 1.36 75.4
424 x 26 CHS 255 20.8 10.4 6.93 5.20 4.16 3.46 2.97 2.60 2.31 2.08 173 148 130 115 73.7
20 CHS 199 16.5 8.23 5.49 412 3.29 2.74 2.35 2.06 1.83 1.65 1.37 118 1.03 0.915 57.6
337 x 26 CHS | 199 12.7 6.35 4.23 3.18 2.54 212 181 159 141 1.27 1.06 0.907 0.794  0.706 57.6
20 CHS 156 101 5.07 3.38 2.54 2.03 1.69 145 127 113 101 0845 0.724 0.634 0.563 45.2
269 x 23 CHS 140 7.04 3.52 2.35 1.76 141 117 1.01 0879 0782 0704 0.586 0.503 0.440 0.391 40.3
20 CHS 123 6.26 313 2.09 157 1.25 1.04 0895 0783 0.696 0.626 0.522 0.447 0.391 0.348 35.5
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TABLE 5.1-2(2)(B) 1)  cHs

Circular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

S =[GV IRARAL IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS ‘ feeacancconceg

bending about any axis | |

Designation s W (kN) L
do t perm Span of Beam (L) in metres
mm mm kg/m 0.5 1.0 15 2.0 2.5 3.0 815 4.0 45 5.0 6.0 7.0 8.0 9.0
1651 x 35 CHS| 139 | 39 197 131 891 570 396 291 223 176 143 990 728 557 440 Notes:
3.0 CHS 12.0 341 170 114 771 49.3 34.3 25.2 19.3 15.2 12.3 8.57 6.29 4.82 3.81 1. REFER to the OneSteel Australian Tube Mills
1397 x 35 CHS 11.8 279 139 92.9 53.4 34.2 23.7 174 13.3 10.5 8.54 5.93 4.36 3.34 2.64 PRODUCT AVAILABILITY GUIDE (PAG) for
30 CHS| 101 241 121 80.5 462 296 206 151 116 914 7.40 514 378 289 2.8 information on the availability of listed sections
1143 x 3.6 CHS 9.83 188 941 52.4 29.5 18.9 13.1 9.63 7.37 5.82 4.72 3.28 2.41 1.84 1.46 and associated finishes. The PAG can be found at
3.2 CHS 8.77 169 84.5 471 26.5 17.0 11.8 8.65 6.62 5.23 4.24 2.94 2.16 1.66 131 www.austubemills.com.
1016 x 3.2 CHS 777 132 66.1 32.7 18.4 11.8 8.18 6.01 4.60 3.64 2.95 2.05 1.50 115 0.909 2. W% = Maximum Serviceability Design Load based
26 CHS | 6.35 109 54.6 271 15.2 9.75 6.77 4.97 3.81 3.01 244 1.69 1.24 0.952 0.752 on Deflection Limit of SPAN / 250 or First Yield.
889 x 32 CHS 6.76 99.8 48.7 21.6 12.2 7.79 5.41 3.97 3.04 2.40 1.95 1.35 0.993 0.760 0.601 3. Red shading indicates serviceability loads governed
26 CHS | 5.53 82.8 40.4 17.9 10.1 6.46 4.48 3.29 2.52 1.99 1.61 112 0.824 0.631 0.498 by yielding.

761 x 32 CHS| 575 718 30.0 13.3 7.49 4.80 3.33 245 1.87 1.48 1.20 0.832 0.612 0.468 0.370
23 CHS 419 5315 22.3 9.92 5.58 3.57 2.48 1.82 140 110 0.893 0.620 0.456 0.349 0.276

603 x 29 CHS 41 401 13.3 5.90 3.32 2.12 147 1.08 0.829 0.655 0.531 0.369 0.271 0.207 0.164
23 CHS 3.29 32.8 10.8 4.82 2.71 174 1.20 0.885 0.678 0.536 0.434 0.301 0.221 0.169 0.134

483 x 29 CHS 325 24.8 6.57 2.92 164 1.05 0.730 0.537 0.411 0.325 0.263 0.183 0.134 0103  0.0812
23 CHS 261 204 5.41 241 135 0.866 0.602 0.442 0.338 0.267 0.217 0.150 0111  0.0846 0.0669

424 x 26 CHS| 255 15.9 3.97 177 0.993 0.635 0.441 0.324 0.248 0.196 0.159 0110 0.0811 0.0621 0.0490
20 CHS 199 12.8 3.19 142 0.797 0.510 0.354 0.260 0.199 0.158 0128 0.0886 0.0651 0.0498 0.0394

337 x 26 CHS | 199 7.60 1.90 0.845 0.475 0.304 0.211 0.155 0119 0.0938 0.0760 0.0528 0.0388 0.0297 0.0235
20 CHS 156 6.17 1.54 0.686 0.386 0.247 0171 0126  0.0965 0.0762 0.0617 0.0429 0.0315 0.0241

269 x 23 CHS | 140 3.33 0.833 0.370 0.208 0133 0.0926 0.0680 0.0521 0.0412 0.0333 0.0231
20 CHS 123 3.00 0.750 0.333 0.187 0120 0.0833 0.0612 0.0469 0.0370 0.0300 0.0208
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TABLE 5.1-3(A) (@) RHS
Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

SI=NElgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT B feneanccnconnn

bending about x-axis | |

Designation Mass Wi (kN) L
d b t perm Span of Beam (L) in metres Wiz FLR
mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 kN m
75 x 25 x 25 RHS 3.60 50.7 33.8 25.4 20.3 16.9 14.5 12.7 10.1 8.45 7.24 6.34 5.63 5.07 4.23 123 1.47 Notes:

20 RHS| 293 41.9 27.9 209 16.8 14.0 12.0 105 838 698 598 523 4.65 419 349 | 99.9 150
16 RHS 238 @ 343 229 17.2 137 114 981 859 687 572 491 429 382 343 286 808 153
65 x 35 x 40 RHS 535 669 446 335 268 223 191 16.7 13.4 1.2 9.56  8.37 744  6.69  5.58 165 3.10

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections

30 RHS 425 | 554 369 277 222 185 158 13.8 111 923 791 692 616 554 462 | 128 | 3.23 and associated finishes. The PAG can be found at
25 RHS 360 | 47.6 318 238 191 159 136 119 953 794 681 596 529 476 397 | 108 | 3.28 www.austubemills.com.
20 RHS 293 | 393 262 197 157 131 112 9583 786 655 562 491 437 393 328 882 3.3 2. W = Maximum Design Load based on
50 x 25 x 30 RHS 307 | 295 197 148 118 985 844 739 591 492 422 369 328 295 246 | 950 | 2.08 Design Moment Capacity.
25 RHS 262 | 257 172 129 103 858 735 643 515 429 368 3.22 286 257 214 810 @ 212 3. W, = Maximum Design Load based on
20 RHS 215 | 215 143 107 859 716 614 537 430 3.58 307 269 239 215 179 @ 662 @217 Design Shear Capacity.
16 RHS 175 @ 178 118 888 711 592 508 444 355 296 254 222 197 178 148 | 539 @ 221 4. Maximum Design Load W, is LESSER of W and W,
50 x 20 x 30 RHS 283 260 17.3 130 104 866 743 650 520 433 371 325 289 260 217 93.8 131 5. FLR - segment length for Full Lateral Restraint
25 RHS 242 227 152 114 910 758 650 568 455 379 325 284 253 227 189 800 135 (Clause 5.3.2.4 of AS 4100) based on transverse
20 RHS 199 191 127 953 763 635 545 477 381 318 272 238 212 191 159 654 139 load case with i, = -0.8.

16 RHS| 163 15.8 10.5 7.91 633 527 452 395 316 264 226 198 176 158 132 532 142

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.1-3(B) a; RHS

Rectangular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

S =[G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS B feeacancconceg

bending about x-axis | |

Designation s W (kN) L

d b t perm Span of Beam (L) in metres

mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00

75 x 25 x 25 RHS 3.60 42.6 28.4 17.5 11.2 7.79 5.72 4.38 2.80 1.95 1.43 110 0.865 0.701 0.487 Notes:
20 RHS 293 35.6 23.7 14.6 9.37 6.51 4.78 3.66 2.34 1.63 1.20 0.915 0.723 0.586 0.407 1. REFER to the OneSteel Australian Tube Mills
16 RHS| 238 29.5 19.6 12.1 7.76 5.39 3.96 3.03 1.94 1.35 0.990 0.758 0.599 0.485 0.337 PRODUCT AVAILABILITY GUIDE (PAG) for

65 x 35 x 40 RHS| 5.35 56.6 35.8 20.2 12.9 8.96 6.58 5.04 3.23 2.24 1.65 1.26 0.996 0.807 0.560 information on the availability of listed sections
30 RHS| 4.25 48.4 30.7 17.3 111 7.67 5.64 4.32 2.76 1.92 1.41 1.08 0.853 0.691 0.480 and associated finishes. The PAG can be found at
25 RHS| 3.60 421 26.7 15.0 9.61 6.68 4.90 3.76 2.40 1.67 1.23 0.939 0.742 0.601 0.417 www.austubemills.com.
20 RHS 293 35.2 22.3 12.5 8.02 5.57 4.09 313 2.01 1.39 1.02 0.783 0.619 0.501 0.348 2. W% = Maximum Serviceability Design Load based

50 x 25 x 30 RHS| 3.07 25.0 12.2 6.86 4.39 3.05 2.24 1.72 110 0.763 0.560 0.429 0.339 0.275 0.191 on Deflection Limit of SPAN / 250 or First Yield.
25 RHS 262 221 10.8 6.07 3.89 2.70 1.98 1.52 0.972 0.675 0.496 0.380 0.300 0.243 0.169 3. Red shading indicates serviceability loads governed
20 RHS| 215 18.8 9.16 5.15 3.30 2.29 1.68 1.29 0.824 0.572 0.420 0.322 0.254  0.206 0.143 by yielding.
16 RHS 175 15.7 7.67 4.31 2.76 1.92 141 1.08 0.690 0.479 0.352 0.269 0.213 0.172 0.120

50 x 20 x 3.0 RHS 283 213 10.4 5.84 3.74 2.60 191 1.46 0935 0649 0477 0365 0.289 0.234 0.162
25 RHS 242 19.0 9.26 5.21 3.33 2.31 170 1.30 0.833 0579 0425 0325 0.257 0.208 0.145
20 RHS 199 16.2 7.90 4.44 2.84 197 145 111 0.711 0494 0.363 0.278  0.219 0.178 0.123
16 RHS| 163 13.6 6.64 3.74 2.39 1.66 1.22 0934 0598 0415 0.305 0.234 0.184 0.149 0.104

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.1-4(1)(A) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

SI=NElgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT B feneanccnconnn

bending about x-axis | |

Designation Mass Wi (kN) L
d b t perm Span of Beam (L) in metres Wea FLR
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 kN m
400 x 300 x 16.0 RHS| 161 8920 4460 2970 2230 1780 1490 1270 1110 991 892 811 743 686 637 5570 @ 29.8 Notes:

125 RHS 128 7210 3610 2400 1800 1440 1200 1030 901 801 721 656 601 555 515 | 4440 @ 30.2

100 RHS 104 & 5190 2590 1730 1300 1040 865 741 649 577 519 472 432 399 371 | 3600 305 1. REFER to the Onesteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

80 RHS 842 | 3710 1850 1240 927 742 618 530 463 412 371 337 309 285 265 | 2910 @307 information on the availability of listed sections
400 x 200 x 160 RHS| 136 | 6930 3460 2310 1730 1390 1150 990 866 770 693 630 577 533 495 | 5450 | 135 and associated finishes. The PAG can be found at
125 RHS| 109 | 5640 2820 1880 1410 1130 940 806 705 627 564 513 470 434 403 | 4340 @137 www.austubemills.com.
100 RHS| 884 | 4650 2320 1550 1160 929 774 664 581 516 465 422 387 357 332 | 3520 @ 13.9 2. OneSteel Australian Tube Mills C450PLUS™ products
80 RHS 716 | 3740 1870 1250 935 748 623 534 467 415 374 340 312 288 267 | 2840 141 satisfy both the strength and elongation requirements of
350 x 250 x 16.0 RHS 136 | 6460 3230 2150 1610 1290 1080 922 807 717 646 587 538 497 461 | 4800 @235 AS/NZS 1163 Grades C350L0 (with the higher elongation
125 RHS 109 | 5250 2630 1750 1310 1050 876 751 657 584 525 478 438 404 375 3840 239 oo et 450 Mm ant . et oy See
100 RHS| 884 | 4260 2130 1420 1070 852 710 609 533 474 426 387 355 328 304 3120 @ 24.2 2 for A detailed defimtion of CASOPLUST
80 RHS 716 | 3010 1500 1000 752 601 501 429 376 334 301 273 251 231 215 | 2520 @ 24.4 3. W = Maximum Design Load based on
300 x 200 x 160 RHS| 111 | 4380 2190 1460 1100 877 731 626 548 487 438 399 365 337 313 | 4030 173 Design Moment Capacity.
125 RHS| 89.0 | 3600 1800 1200 901 720 600 515 450 400 360 327 300 277 257 | 3230 177 4. W = Maximum Design Load based on
100 RHS| 727 | 2980 1490 995 746 597 497 426 373 332 298 271 249 230 213 | 2630 18.0 Design Shear Capacity.
80 RHS| 591 | 2420 1210 805 604 483 403 345 302 268 242 220 201 186 173 | 2140 @ 18.2 5. Maximum Design Load W= is LESSER of W and W,
60 RHS 450 | 1540 768 512 384 307 256 220 192 171 154 140 128 118 110 | 1630 184 6. FLR - segment length for Full Lateral Restraint
250 x 150 x 160 RHS| 855 | 2700 1350 900 675 540 450 386 338 300 270 246 225 208 193 | 3260 | 115 (Clause 5.3.2.4 of AS 4100) based on transverse
125 RHS 694 | 2250 1130 751 563 451 376 322 282 250 225 205 188 173 161 | 2630 @118 load case with f,, = -0.8.

100 RHS 570 | 1890 943 629 471 377 314 269 236 210 189 171 157 145 135 | 2150 | 12.0
90 RHS| 518 | 1730 864 576 432 345 288 247 216 192 173 157 144 133 123 | 1950 | 121
80 RHS| 46.5 1560 781 521 391 312 260 223 195 174 156 142 130 120 112 1750 | 12.2
60 RHS| 356 @ 1190 597 398 298 239 199 171 149 133 119 109 995 918 853 | 1340 124
50 RHS 299 891 446 297 223 178 149 127 111 99.0 891 810 743 686 637 @ 1120 @ 125
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TABLE 5.1-4(1)(B) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
HEVISF=IMEN L IMIT STATE MAXIMUM DESIGN LOADS

FOR SIMPLY SUPPORTED BEAMS B feeacancconceg

bending about x-axis | |

Designation s W (kN) L
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
400 x 300 x 160 RHS| 161 | 8150 4070 2720 1740 1110 772 567 434 343 278 230 193 165 142 Notes:

125 RHS 128 6670 3330 2220 1420 910 632 464 356 281 228 188 158 135 116

100 RHS 104 | 5510 2750 1840 1180 752 522 384 294 232 188 155 131 111  96.0 1 REFER 0 the Onestee] Austialian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

80 RHS 842 | 4520 2260 1510 965 617 429 315 241 191 154 128 107 91.3 78.7 information on the availability of listed sections
400 x 200 x 16.0 RHS 136 6020 3010 2010 1280 822 571 419 321 254 206 170 143 122 105 and associated finishes. The PAG can be found at

125 RHS| 109 | 4980 2490 1660 1060 680 472 347 265 210 170 140 118 101 86.7 www.austubemills.com.

100 RHS| 88.4 | 4140 2070 1380 883 565 393 288 221 174 141 17 98.1 83.6 721 2. OneSteel Australian Tube Mills C450PLUS™ products

80 RHS 716 | 3420 1710 1140 729 466 324 238 182 144 117 96.3 81.0 69.0  59.5 satisfy both the strength and elongation requirements of
350 x 250 x 160 RHS| 136 5820 2910 1930 1090 695 483 355 271 214 174 144 121 103 88.6 ASINZS 1163 Grades C350L0 (with the higher elongation

125 RHS 109 | 4800 2400 1590 896 574 398 293 224 177 143 119 996 849 732 oo et 450 Mom et ot o See

100 RHS| 88.4 | 3990 2000 1320 745 477 331 243 186 147 119 98.5 82.8 70.6 60.8 Section 2.4.2 for = detailed definition of CAS0PLUS™

80 RHS 716 | 3290 1650 1090 614 393 273 201 154 121 98.3 812 68.3 582  50.2 3. W = Maximum Senviceabilty Design Load based
300 x 200 x 160 RHS 111 3870 1940 1100 619 396 275 202 155 122 99.1 81.9 68.8 58.6  50.6 or Deflection Limit of SPAN / 250 or First Yield.

125 RHS| 89.0 | 3240 1620 921 518 332 230 169 130 102 82.9 68.5 57.6 490 423 4. Red shading indicates serviceability loads governed

100 RHS 727 | 2720 1360 772 434 278 193 142 109 858 695 574 483 411 355 by yielding.
80 RHS 591 | 2250 1130 641 361 231 160 118 901 712 577 477 401 341 294
60 RHS 450 | 1750 876 498 280 179 125 915 701 554 449 371 311 265 229
250 x 150 x 160 RHS| 855 | 2310 1150 547 308 197 137 101 770 608 493 407 342 291 251
125 RHS 694 | 1970 986 468 263 168 117 859 658 520 421 348 292 249 215
100 RHS 570 | 1680 839 398 224 143 994 730 559 442 358 296 249 212 183
90 RHS 518 | 1550 773 367 206 132 916 673 515 407 330 273 229 195  16.8
80 RHS 465 | 1410 704 334 188 120 834 613 469 371 300 248 208 17.8 153
60 RHS 356 | 1110 553 262 147 943 655 481 368 291 236 195 164 139 120
50 RHS 299 | 942 471 223 126 804 558 410 314 248 201 166 140 119 103
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TABLE 5.1-4(2)(A) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

SIR=NClgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT B feneanccnconnn

bending about x-axis | |

Designation Mass Wy (kN) ) L
d b t perm Span of Beam (L) in metres Wtz FLR
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 kN m
200 x 100 x 100 RHS | 413 1030 515 344 258 206 172 147 129 115 103 93.7 85.9 79.3 73.6 1670 | 6.57 Notes:

9.0 RHS 377 951 475 317 238 190 158 136 119 106 951 864  79.2 731 67.9 | 1520 @ 6.65

80 RHS 339 @ 866 433 289 216 173 144 124 108 96.2 866 787 722 666 619 1360  6.73 1. REFER to the OneSteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

60 RHS 262 | 681 340 227 170 136 113 973 851 757 681 619 567 524 486 | 1040 @ 6.89 information on the availability of listed sections
50 RHS 221 | 581 200 194 145 116 96.8 830 72.6 645 581 528 484 447 415 @ 879 | 6.97 and associated finishes. The PAG can be found at
40 RHS | 179 | 467 234 156 117 935 779 668 584 519 467 425 389 360 334 711 | 7.04 www.austubemills.com.

152 x 76 x 60 RHS| 194 | 376 188 125 940 752 627 537 470 418 376 342 313 289 269 | 778 | 512 2. OneSteel Australian Tube Mills C450PLUS™ products
50 RHS 164 | 323 162 108 808 647 539 462 404 359 323 294 269 249 231 | 657 | 5.0 satisfy both the strength and elongation requirements of

150 x 100 x 100 RHS 334 645 323 215 161 129 108 922 807 717 645 587 53.8 496 461 | 1220 @ 8.44 AS/NZS 1163 Grades C350L0 (with the higher elongation
90 RHS 306 599 299 200 150 120 998 855 748 665 59.9 544 499 460 428 1120 855 e et 450 Mm ant . ot oy See
80 RHS 277 | 548 274 183 137 110 913 783 685 609 548 498 457 422 391 | 1010 @ 8.66 Section 2.4.2 for & detailed definition of CASOPLUST.
60 RHS 214 | 435 218 145 109 871 725 622 544 484 435 396 363 335 311 | 779 | 888 3. W = Maximum Design Load based on
50 RHS 182 | 373 186 124 932 746 622 533 46,6 414 373 339 311 287 266 658 8.99 Désign Moment Capacity.
40 RHS | 148 | 302 151 101 755 604 503 432 378 336 302 275 252 232 216 534 | 910 4. W = Maximum Design Load based on

150 x 50 x 60 RHS| 167 | 295 148 984 73.8 591 492 422 369 328 295 268 246 227 211 | 749 | 2.23 Design Shear Capacity.
50 RHS 142 | 256 128 852 639 511 426 365 319 284 256 232 213 197 183 | 633 | 2.28 5. Maximum Design Load W is LESSER of W and W,
40 RHS| 116 | 212 106 707 53.0 424 353 303 265 236 212 193 177 163 151 | 514 | 2.33 6. FLR segment length for Ful Lateral Restraint
3.0 RHS | 8.96 167 83.3 555 41.7 333 27.8 238 208 185 16.7 151 13.9 12.8 11.9 391 2.39 (Clause 5.3.2.4 of AS 4100) based on transverse

25 RHS | 753 141 705 470 353 282 235 201 17.6 157 141 12.8 11.8 10.8 101 328 2.41 load case with B, = -0.8.
20 RHS  6.07 103 513 342 256 205 171 14.6 12.8 114 103 932 854 789 732 264 2.44
127 x 51 x 6.0 RHS 147 223 112 745 558 447 372 319 279 248 223 203 18.6 17.2 16.0 631 2.70
50 RHS | 125 194 97.1 647 485 388 324 277 243 216 194 177 16.2 14.9 13.9 535 2.76
35 RHS | 9.7 144 722 482 361 289 241 20.6 18.1 16.1 144 131 12.0 11 10.3 384 2.86
125 x 75 x 6.0 RHS 167 273 136 910 682 546 455 390 341 303 273 248 227 210 19.5 634 5.93
50 RHS | 142 236 118 78.6  58.9 471 393 337 295 262 236 214 19.6 181 16.8 538 6.02
40 RHS | 116 195 97.6 651 488 391 325 279 244 217 19.5 17.8 16.3 150 139 438 6.12
3.0 RHS | 8.96 151 754 503 377 302 251 215 188 16.8 151 137 12.6 11.6 10.8 334 6.23
25 RHS | 753 113 56.3 375 281 225 188 16.1 141 125 11.3 102 938 866 8.04 281 6.27
20 RHS 6.07 804 402 268 201 16.1 134 115 100 893 804 731 6.70 6.18 5.74 226 6.32
102 x 76 x 6.0 RHS 147 200 100 66.8  50.1 401 334 286 251 223 200 182 16.7 154 143 511 7.26
50 RHS | 125 174 870 580 435 348 290 249 217 19.3 174 15.8 145 134 124 435 7.38
35 RHS | 9.07 129 646 431 323 258 215 18.5 16.1 144 129 17 108 994 9.23 315 7.56
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TABLE 5.1-4(2)(B) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
HEVISF=IMEN L IMIT STATE MAXIMUM DESIGN LOADS

FOR SIMPLY SUPPORTED BEAMS B feeacancconceg

bending about x-axis | |

Designation s W (kN) L
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
200 x 100 x 100 RHS 413 880 375 167 93.9 60.1 41.7 30.6 235 18.5 15.0 124 10.4 8.89 7.66 Notes:

9.0 RHS 377 819 350 155 87.4 55.9 38.8 28.5 21.8 17.3 14.0 11.6 9.71 8.27 713

80 RHS 339 753 321 143 803 514 357 262 201 159 128 106 892 760 6.5 1. REFER to the OneSteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

6.0 RHS| 26.2 602 257 114 64.2 411 28.5 21.0 16.1 12.7 10.3 8.49 713 6.08  5.24 information on the availability of listed sections
50 RHS 221 518 221 98.1 55.2  35.3 24.5 18.0 13.8 10.9 8.83 7.30 6.13 523 451 and associated finishes. The PAG can be found at
40 RHS| 17.9 427 182 81.0 45.5 29.1 20.2 14.9 11.4 9.00 7.29 6.02 5.06 4.31 3.72 www.austubemills.com.

152 x 76 x 60 RHS 194 327 106 472 26.5 17.0 11.8 866  6.63 524  4.24 3.51 2.95 2.51 217 2. OneSteel Australian Tube Mills C450PLUS™ products
50 RHS 16.4 284 92.3 41.0 231 14.8 10.3 753 577 456 3.69 3.05 2.56 2.18 1.88 satisfy both the strength and elongation requirements of

150 x 100 x 100 RHS| 33.4 558 178 79.3 44.6 28.5 19.8 14.6 11.2 8.81 714 5.90 4.96 4.22 3.64 ASINZS 1163 Grades C350L0 (with the higher elongation
90 RHS 306 523 167 744 418 268 186 137 105 826 669 553 465 396  3.42 oo et 450 Mom et ot o See
80 RHS| 277 484 155 68.8 387 24.8 17.2 12.6 9.68 7.65 6.19 512 430  3.67 3.16 Section 2.4.2 for = detailed definition of CAS0PLUS™
6.0 RHS 214 392 126 55.8 314 20.1 13.9 10.2 7.84 6.20  5.02 415 3.49 2.97 2.56 3. W = Maximum Senviceabily Design Load based
50 RHS| 18.2 339 109 48.3 27.2 17.4 12.1 8.87 6.79 536 434  3.59 3.02 257 222 or Deflection Limit of SPAN / 250 or First Yield.
40 RHS 1438 282 90.1 40.1 225 14.4 10.0 7.36 563  4.45 3.61 2.98 2.50 213 1.84 4. Red shading indicates serviceability loads governed

150 x 50 x 60 RHS 167 243 77 34.5 194 124 8.63 6.34 4.86 3.84 311 2.57 2.16 1.84 1.59 by yielding.
50 RHS| 14.2 213 68.2 30.3 171 10.9 7.58 5.57 4.26 3.37 2.73 2.26 1.89 161 139
40 RHS 116 179 574 25.5 14.3 9.18 6.38 4.68 3.59 2.83 2.30 1.90 1.59 1.36 117
3.0 RHS| 8.96 143 45.9 20.4 115 7.34 5.10 3.74 2.87 2.26 1.83 1.52 1.27 1.09 0.936
25 RHS 753 122 39.0 17.3 9.76 6.24 4.34 3.19 2.44 1.93 1.56 1.29 1.08 0.924  0.796
20 RHS 6.07 99.6 31.9 14.2 7.97 5.10 3.54 2.60 1.99 157 1.28 1.05 0.885 0.754  0.651
127 x 51 x 60 RHS 147 186 50.3 22.4 12.6 8.05 5.59 411 315 2.49 2.01 1.66 140 119 1.03
50 RHS 125 164 44.5 19.8 111 711 4.94 3.63 2.78 2.20 178 147 123 1.05 0.907
35 RHS 9.07 125 33.8 15.0 8.46 5.41 3.76 2.76 211 1.67 135 112 0940 0.801  0.690
125 x 75 x 60 RHS 167 240 63.9 28.4 16.0 10.2 710 5.22 3.99 3.16 2.56 211 178 151 1.30
50 RHS 14.2 210 55.9 24.9 14.0 8.95 6.21 4.56 3.50 2.76 2.24 1.85 155 1.32 114
40 RHS 116 176 46.9 20.8 117 7.50 5.21 3.83 2.93 2.32 1.88 155 1.30 111 0.957
3.0 RHS 8096 140 373 16.6 9.33 5.97 414 3.05 2.33 1.84 149 123 1.04 0.883  0.761
25 RHS 753 119 317 141 7.93 5.08 3.52 2.59 1.98 157 1.27 1.05 0.881  0.751  0.647
20 RHS 6.07 97.1 25.9 115 6.47 4.14 2.88 211 1.62 1.28 1.04 0.856 0.719  0.613  0.528
102 x 76 x 6.0 RHS 147 155 38.7 17.2 9.68 6.20 4.30 316 242 1.91 155 1.28 1.08 0.917  0.790
50 RHS 125 136 341 15.2 8.53 5.46 3.79 2.78 213 1.68 1.36 113 0.948 0.807 0.696
35 RHS 9.07 103 25.9 115 6.47 414 2.87 211 1.62 1.28 1.03 0.855 0718 0.612  0.528
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TABLE 5.1-4(3)(A) (0 RHS
Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

SIR=NClgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT

. . A A
bending about x-axis X - x | |
I 1
Designation VEes we (kN). . FLR L
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 kN m
100 x 50 x 6.0 RHS| 120 294 196 147 118 97.9 83.9 73.5 58.8 49.0 42.0 36.7 32.6 29.4 245 489 3.21 Notes:
50 RHS 10.3 258 172 129 103 85.9 73.6 64.4 51.5 42.9 36.8 32.2 28.6 25.8 215 417 3.29 1 REFER to the OneSteel Australian Tube Mills
©o msm A m o see mrosmo s G5 sows anonoas bo s ;| RCeiOLLo
: : : : : : : : : : : : : : : information on the availability of listed sections
30 RHS| 660 | 173 115 864 691 57.6 494 432 345 288 247 216 192 173 144 @ 261 @ 3.45 and associated finishes. The PAG can be found at
25 RHS 5.56 147 97.9 73.5 58.8 49.0 42.0 36.7 29.4 245 21.0 18.4 16.3 14.7 12.2 220 3.49 www.austubemills.com.
20 RHS 4.50 118 78.6 59.0 47.2 39.3 33.7 29.5 23.6 19.7 16.9 14.7 131 11.8 9.83 178 3.53 2. OneSteel Australian Tube Mills C450PLUS™ products
16 RHS | 3.64 80.8 53.9 40.4 32.3 26.9 23.1 20.2 16.2 13.5 11.5 10.1 8.98 8.08 6.73 143 3.56 satisfy both the strength and elongation requirements of
76 x 38 x 40 RHS 6.23 117 78.3 58.7 47.0 39.2 33.6 29.4 23.5 19.6 16.8 14.7 13.1 117 9.79 252 2.48 AS/NZS 1163 Grades C350L0 (with the higher elongation
30 RHS 4.90 95.9 64.0 48.0 38.4 32.0 274 24.0 19.2 16.0 13.7 12.0 10.7 9.59 7.99 194 2.57 requirements) and C450L0 (with the higher strength

requirements of f, = 450 MPa and f, = 500 MPa). See
Section 2.4.2 for a detailed definition of C450PLUS™.

3. W} = Maximum Design Load based on
Design Moment Capacity.

4. W?* = Maximum Design Load based on

25 RHS 415 822 548 411 32.9 274 235 205 16.4 137 117 10.3 9.13 8.22 6.85 164 2.61
75 x 50 x 6.0 RHS 9.67 182 121 909 727 606 520 455 364 303 260 227 20.2 18.2 15.2 356 411
50 RHS| 8.35 161 108 807 645 538 461 403 323 269 230 202 17.9 16.1 134 306 4.22
40 RHS 6.92 137 913 685 548 457 391 34.3 274 228 19.6 171 15.2 137 114 252 4.33

30 RHS| 542 | 111 738 554 443 369 316 277 221 185 158 138 123 111 923 195 @ 445 Désign Shear Capacity.
25 RHS| 458 | 946 630 473 378 315 270 236 189 158 135 118 105 946 788 @ 165 @ 451 5. Maximum Design Load W, is LESSER of W5, and W,
20 RHS| 372 | 764 509 382 305 255 218 191 153 127 109 954 848 764 636 134 456 6. FLR - segment length for Full Lateral Restraint
16 RHS| 301 535 357 268 214 178 153 134 107 892 765 6.69 595 535 446 | 108 | 4.60 (Clause 5.3.2.4 of AS 4100) based on transverse
75 x 25 x 25 RHS 360 652 435 326 261 217 186 163 130 109 931 815 7 24 6.52 rs;s: 158 114 load case with f, = -0.8.
20 RHS 293 538 359 269 215 179 154 135 108 897 769 673 5380\ \449- 128 117 7. NOTE: Grey shaded listings are to C450L0 which
16 RHS 238 442 294 221 177 147 126 110 883 736  6.31 491\ \a\a2 )\ \3 ( 104 119 is a non-standard grade - availability is subject to
65 x 35 x 40 RHS 5.35 86.0 57.4 43.0 34.4 28.7 24.6 215 17.2 143 AZ3> \1(\§)) J. E‘Gi‘\ 860/ w7 212 241 minimum order criteria. The standard grade for the
30 RHS 425 712 475 356 285 237 203 17. 8V,_L \m (\é(\)éj\) %??\\1 41 712 594 165 251 shfadfid Iistilngst isé .AS/fNZE 11_63-C3|50L0- Plea_set )
25 RHS 360 613 408 306 245 20 4 175 453\ (1 1 ~ 681 613 510 139 255 refer to earlier tables for design values associate
20 RHS 293 505 337 25 3 202 16824 | [>e\ e\ \s48 727 632 562 505 421 113 259 pih this as a standard fgaigaizea;hdea?,‘:‘i’gg”mfyAG
50 x 25 x 30 RHS 307 380 253 5.2\ \12 T\ \ 10\9) I tg‘fs \\780>-633 543 475 422 380 317 122 161 g '
2.5 RHS 262 331 gﬁ? VAR \ \9,45/ 827 662 551 473 414 368 331 276 104 165
RHS 2. 15 216 (1@ B8 | o\ \oed 78 691 552 460 395 345 307 276 230 852 169
RHS- 228 152\ 114 [ oax " 761 6.53 571 457 381 326 286 254 228 190 693 172

2\83\\ Ny—223" 167 134 111 955 836 6.68 557 477 418 371 334 279 121 | 1.02
4 p\\ 202 195 146 117 974 835 731 585 487 418 365 325 292 244 103 105

245 163 123 980 817 700 613 490 408 350 3.06 272 245 204 841 108

RHS 163 203 136 102 813 678 581 508 407 339 291 254 226 203 169 684 110

50 x 20

x
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TABLE 5.1-4(3)(B) (0 RHS
Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (@) Finish )

S =[G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS feeacancconceg

bending about x-axis

Designation s W (kN) L
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00
100 x 50 x 60 RHS| 120 | 246 164 105 672 467 343 263 168 117 857 656 519 420 292 Notes:

50 RHS 103 220 147 93.9 60.1 417 30.6 23.5 15.0 10.4 7.66 5.87 4.64 3.75 2.61

40 RHS 849 | 188 125 803 514 357 262 201 128 892 655 502 396 321 223 1. REFER t0 the Onesteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

35 RHS| 753 170 113 726 464 323 237 18.1 11.6 806 592 454 358 290 202 information on the availability of listed sections
30 RHS 6.60 153 102 65.4 419 29.1 214 164 105 727 534 409 323 262 182 and associated finishes. The PAG can be found at
25 RHS 556 131 876 560 359 249 183 140 897 623 457 350 277 224 156 www.austubemills.com.
20 RHS 450 108 720 461 295 205 150 11.5 7.37 512 376 288 227 184 128 2. OneSteel Australian Tube Mills C450PLUS™ products
16 RHS| 364 | 883 588 377 24.1 16.7 123 941 603 418 307 235 18 151 105 satisfy both the strength and elongation requirements of
76 x 38 x 40 RHS| 6.23 99.8 57.6 32.4 20.7 14.4 10.6 8.09 5.18 3.60 2.64 2.02 1.60 1.29  0.899 ASINZS 1163 Grades C350L0 (with the higher elongation
30 RHS 490 & 839 484 272 174 121 889 680 435 302 222 170 134 109 0756 oo et 450 Mom et ot o See
25 RHS 415 726 419 235 151 105 769 589 377 262 192 1.47 116 0.942  0.654 Section 2.4.2 for & detailed definition of C450PLUS™
75 x 50 x 6.0 RHS 9.67 154 874 491 315 218  16.0 12.3 786 546 401  3.07 243 197 137 3. W% = Maximum Senvceabilty Design Load based
50 RHS 8.35 139 793 446 285 198 146 11.2 714 496 364 279 220 178 1.24 o Deflection Limit of SPAN / 250 or First Yield.
40 RHS 6.92 121 68.8 387 2438 17.2 126 968 619 430 316 242 1.91 155 108 4. Red shading indicates senviceabiliy loads governed
30 RHS| 542 100 57.0 321 205 142 105 801 513 356 262 200 158 128  0.890 by yielding.
25 RHS 458 & 863 491 276 17.7 123 902 690 442 307 225 173 1.36 110  0.767 5. NOTE: Grey shaded listings are to C450L0 which
20 RHS| 3.72 714 406 228 146 10.1 746 571 365 254 186 1.43 113 0913  0.634 is a non-standard grade - availability is subject to
16 RHS 3.01 58.6 33.3 18.7 12.0 8.33 6.12 4.69 3.00 2.08 1.53 117 0.926 0.750 0.521 minimum order criteria. The standard grade for the
75 x 25 x 25 RHS 360 @ 548 311 175 11.2 7.79 572 438 2580 195 143 110  0.865—0.701  0.487 shaded listings is AS/NZS 1163-C350L0. Please
20 RHS 293 458  26.0 14.6 9.37 651 478  3.66  2.34 1.63 120 _0.9%5—D0v2d - 0586  0.407 refer to earlier tables for design values associated

with this as a standard grade. See the OSATM PAG

16 RHS 238 37.9 216 12.1 7.76 539  3.96  3.03 1.94 135 0990 [ )58\ 0.399( 0485  0.337 for further information on grades and availability.

65 x 35 x 40 RHS 535 727 358  20.2 129 896 658 504 323 22 \\1b3 [L1%6\\ _0096—10807 0.560
30 RHS 4.25 623 307 17.3 111 7.67 564  432——26 [ (1921 \ ddi [ [198— 0853 0.691  0.480
25 RHS 360 542 267 150 961 668 490 [ 3y7%\\ 240 \\63)\N237 0939 0742 0601 0417
20 RHS 293 452  22.3 125 8.02 . 550|408 \“g3\\ 201 139 102 0783 0619 0501  0.348

50 x 25 x 30 RHS 3.7 275 12.2 %39 \ \\305) | [224\| \Iv>'—110 0763 0560 0429 0339 0275 0191
2.5 RHS 2.62 24.3 aﬁ 0]7{\\ 3.8\ \ \ZW )!198— 152 0972 0675 0496 0380 0.300 0.243  0.169

RHS 215 206 ( @15 \ \5152, \:{30\) 168 129 0.824 0572 0420 0322 0.254 0.206 0143

RHS—478 \ \W.2 280 \\4 3 1.92 141 108  0.690 0479 0.352 0.269 0.213 0172 04120

50 x 20 x ‘2\33\\\23@ 404 584 3.74 2.60 1.91 146 0935 0649 0477 0.365 0.289 0.234 0.162

\2@ 8 9.26 5.21 5888 2.31 1.70 1.30 0.833 0579 0425 0325 0.257 0.208  0.145
17.8 7.90 4.44 2.84 1.97 145 111 0711 0494 0363 0.278 0.219 0.178 0.123
RHS 1 63 14.9 6.64 3.74 2.39 1.66 1.22 0934 0598 0415 0305 0.234 0184 0149 0.04
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TABLE 5.1-5(A) (L) SHS
Square Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 @) Finish )

SI=NElgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT

. . A A
bending about x-axis X ] |
I 1
Designation Mass Wi (KN) " L
d b t perm Span of Beam (L) in metres Wiz
mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 kN
50 x 50 x 6.0 SHS 732 73.2 48.8 36.6 29.3 244 20.9 18.3 14.6 12.2 10.5 9.16 8.14 7.32 6.10 170 Notes:

50 SHS 6.39 66.3 44.2 33.2 26.5 221 18.9 16.6 13.3 111 9.47 8.29 7.37 6.63 5.53 149

40 SHS 535 574 382 287 229 191 164 143 115 956 819 717 637 574 478 125 1. REFER to the Onesteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

30 SHS 425 | 473 315 237 189 158 135 118 946 789 676 591 526 473 394 986 information on the availability of listed sections
25 SHS 360 | 407 271 203 163 136 116 102 814 678 581 509 452 407 339 | 840 and associated finishes. The PAG can be found at
20 SHS 293 | 336 224 168 134 112 959 839 672 560 480 420 373 336 280 687 www.austubemills.com.
16 SHS 238 257 171 129 103 857 735 643 514 429 367 321 28 257 214 559 2. W = Maximum Design Load based on

40 x 40 x 40 SHS| 409 339 226 170 136 113 970 849 679 566 485 424 377 339 283 956 Design Moment Capacity.
30 SHS 330 288 192 144 115 962 824 721 577 481 412 361 321 288 240 762 3. W = Maximum Design Load based on
25 SHS 282 | 250 167 125 100 834 715 626 50l 417 358 313 278 250 209 | 653 Design Shear Capaciy.
20 SHS 231 | 208 139 104 833 694 595 521 417 347 298 260 231 208 174 538 4. Maximum Design Load W is LESSER of W; and Wy,

16 SHS 188 17.2 115 8.60 6.88 5.73 4.91 4.30 3.44 2.87 2.46 2.15 191 172 143 44.0
35 x 35 x 30 SHS 283 213 14.2 10.7 8.53 710 6.09 5.33 4.26 3.55 3.04 2.66 2.37 213 178 65.0
25 SHS | 242 18.6 124 9.31 7.45 6.21 5.32 4.66 3.72 3.10 2.66 2.33 2.07 1.86 1.55 56.0
20 SHS 199 15.6 104 7.80 6.24 5.20 4.46 3.90 312 2.60 2.23 1.95 173 1.56 1.30 46.3
16 SHS 163 12.9 8.62 6.47 517 4.31 3.70 3.23 2.59 2.16 185 1.62 144 1.29 1.08 38.0
30 x 30 x 30 SHsS 236 14.9 9.94 7.46 5.97 4.97 4.26 3.73 2.98 2.49 213 1.86 1.66 149 1.24 53.8
25 SHS 2.03 13.2 8.77 6.58 5.26 4.38 3.76 3.29 2.63 219 1.88 1.64 1.46 1.32 110 46.7
20 SHS 168 111 741 5.56 4.45 3.70 3.18 2.78 2.22 1.85 1.59 1.39 1.23 111 0.926 @ 38.8
16 SHS 138 9.28 6.19 4.64 3.71 3.09 2.65 2.32 1.86 155 133 116 103 0928 0773 @ 320
25 x 25 x 30 SHS 1389 9.65 6.43 4.83 3.86 3.22 2.76 241 1.93 161 1.38 121 107 0965 0.804 42.6
25 SHS 164 8.63 5.75 4.32 3.45 2.88 2.47 2.16 173 144 123 108 0.959 0.863 0.719 37.3
20 SHS 136 7.39 4.93 3.69 2.96 2.46 211 1.85 148 1.23 106 0924 0821 0739 0616 314
16 SHS 112 6.23 415 311 2.49 2.08 178 1.56 1.25 104 0890 0.779 0.692 0.623 0.519 @ 26.0
20 x 20 x 20 SHS 105 4.42 2.95 2.21 177 147 1.26 110 0.884 0.737 0.631 0.552 0.491 0442 0.368 239
16 SHS 0873 3.78 2.52 1.89 151 1.26 108 0946 0757 0.631 0540 0.473 0420 0.378 0.315 20.1

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.1-5(B) a; SHS

Square Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

SIS (G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS . feeacancconceg

bending about x-axis | |

L
Designation Mass W2 (kN)
d b t perm Span of Beam (L) in metres

mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00

5 x 50 x 60 SHS| 732 | 617 301 169 108 752 552 423 271 188 138 106  0.835 0677 0470 Notes:
50 SHS 639 576 281 158 101 702 515 395 253 175 129 0987 0780 0631  0.438 1. REFER to the OneSteel Australian Tube Mills
40 SHS 535 512 250 141 899 625 459 351 225 156 115  0.878 0694 0562  0.390 PRODUCT AVAILABILITY GUIDE (PAG) for
30 SHS 425 | 436 213 120 765 532 391 299 191 133 0976 0748 0591 0478  0.332 information on the availability of listed sections

and associated finishes. The PAG can be found at
www.austubemills.com.

2. W% = Maximum Serviceability Design Load based

25 SHS| 3.60 38.0 18.5 10.4 6.66 4.63 3.40 2.60 1.67 116 0.850 0.651 0514 0416  0.289
20 SHS 293 317 15.5 8.69 5.56 3.86 2.84 217 1.39 0966 0.710 0543 0429 0.348 0.241

16 SHS 238 262 128 719 460 320 235 180 115 0799 0587 0449 0355 0.288  0.200 or. Deflection Lint of SPAN / 250 o Firet Yield.
40 x 40 x 40 SHS 409 | 259 115 647 414 287 211 162 103 0718 0528 0404 0319 0259 0180 5. Red shading indicates senviceabilty loads governed
30 SHS 330 229 102 573 367 255 18 143 0917 0636 0468 0358 0283 0229  0.59 by yielding.

25 SHS| 282 20.2 8.97 5.05 3.23 2.24 1.65 1.26 0.808 0561 0412 0315 0.249 0.202  0.140
20 SHSs| 231 171 7.58 4.26 2.73 1.90 1.39 1.07 0.682 0474 0348 0.267 0.211 0171 0.118
16 SHS| 188 14.2 6.33 3.56 2.28 158 116 0.890 0570 0396 0.291 0.223 0.176 0.142  0.0989
35 x 35 x 30 SHS 283 14.6 6.50 3.65 2.34 1.62 119 0914 0585 0406 0.298 0.228 0180 0146  0.102
25 SHS| 242 13.0 5.78 3.25 2.08 144 1.06 0.812 0520 0361 0.265 0.203 0160 0130 0.0903
20 SHS| 199 11 4.92 2.77 177 1.23 0904 0692 0443 0308 0.226 0173 0.137 0.111  0.0769
16 SHS 163 9.31 414 2.33 149 103 0.760 0582 0372 0.259 0190 0145 0115 0.0931 0.0647
30 x 30 x 30 SHS| 236 8.61 3.83 2.15 1.38 0957 0703 0538 0.344 0239 0176 0135 0.106 0.0861 0.0598
25 SHS 203 7.76 3.45 1.94 124 0.862 0633 0485 0310 0.215 0158 0121 0.0958 0.0776 0.0539
20 SHS 168 6.69 2.97 1.67 1.07 0743 0546 0418 0.268 0186 0137 0105 0.0826 0.0669 0.0465
16 SHS 138 5.67 2.52 142 0908 0.630 0463 0.355 0.227  0.158 0116  0.0887 0.0701 0.0567 0.0394
25 x 25 x 30 SHS| 189 4.52 2.01 113 0724 0503 0369 0283 0181 0126 0.0923 0.0707 0.0559 0.0452 0.0314
25 SHS 164 415 1.85 1.04 0.664 0461 0339 0.260 0.166 0115 0.0848 0.0649 0.0513 0.0415 0.0288
20 SHS 136 3.65 162 0911 0583 0405 0.298 0.228 0146 0101 0.0744 0.0570 0.0450 0.0365 0.0253
16 SHS 112 313 139 0783 0501 0348 0.256 0196 0125 0.0870 0.0640 0.0490 0.0387 0.0313 0.0218
20 x 20 x 20 SHS| 1.05 170 0.756  0.425 0.272 0189 0139 0106 0.0680 0.0473 0.0347 0.0266 0.0210
16 SHS 0.873 149 0664 0373 0.239 0166 0122 0.0933 0.0597 0.0415 0.0305 0.0233

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.1-6(1)(A) (1) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

SIR=NClgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT . feneanccnconnn

bending about x-axis | |

Designation eSS Wi (kN) W, L
d b t perm Span of Beam (L) in metres -
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 kN
400 x 400 x 16.0 SHS 186 10800 5380 3590 2690 2150 1790 1540 1350 1200 1080 979 897 828 769 5650 Notes:

125 SHS 148 7490 3750 2500 1870 1500 1250 1070 937 832 749 681 624 576 535 4500

100 SHS 120 | 5360 2680 1790 1340 1070 894 766 670 596 536 487 447 412 383 3650 1. REFER to the OneSteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

350 x 350 x 160 SHS| 161 | 8190 4090 2730 2050 1640 1360 1170 1020 910 819 744 682 630 585 | 4880 information on the availability of listed sections
125 SHS| 128 | 6140 3070 2050 1540 1230 1020 878 768 683 614 558 512 473 439 | 3900 and associated finishes. The PAG can be found at
100 SHS| 104 | 4380 2190 1460 1100 877 731 626 548 487 438 399 365 337 313 | 3170 www.austubemills.com.
80 SHS| 842 | 3150 1570 1050 787 630 525 450 393 350 315 286 262 242 225 | 2570 2. OneSteel Australian Tube Mills C450PLUS™ products
300 x 300 x 160 SHS| 136 | 5860 2930 1950 1460 1170 976 837 732 651 586 532 488 451 418 | 4120 satisfy both the strength and elongation requirements of
125 SHS| 109 | 4770 2380 1590 1190 953 794 681 596 530 477 433 397 367 340 | 3300 AS/NZS 1163 Grades C350L0 (with the higher elongation
100 SHS 884 3490 1750 1160 873 698 582 499 436 388 349 317 201 269 249 | 2690 e et 450 Mm ant . ot oy See
80 SHS 716 | 2490 1240 830 622 498 415 356 311 277 249 226 207 192 178 | 2180 5 for A detailed defimtion of CASOPLUST
250 x 250 x 160 SHS| 111 | 3910 1960 1300 979 783 652 559 489 435 391 356 326 301 280 | 3350 3. W = Maximum Design Load based on
125 SHS| 890 | 3220 1610 1070 804 643 536 459 402 357 322 292 268 247 230 | 2700 Design Moment Capacity.
100 SHS| 727 | 2630 1310 876 657 526 438 375 329 292 263 239 219 202 188 | 2210 4. W = Maximum Design Load based on
90 SHS| 659 | 2260 1130 755 566 453 377 324 283 252 226 206 189 174 162 | 2000 Design Shear Capacity.
80 SHS| 591 | 1900 949 633 474 380 316 271 237 21 190 173 158 146 136 | 1800 5. Maximum Design Load W= is LESSER of W and W,

6.0 SHS 45.0 1230 616 411 308 246 205 176 154 137 123 112 103 94.8 88.0 1370
200 x 200 x 160 SHS| 855 2360 1180 787 590 472 393 337 295 262 236 215 197 182 169 2580
125 SHS | 69.4 1970 984 656 492 394 328 281 246 219 197 179 164 151 141 2100
100 SHS 570 1650 823 549 412 329 274 235 206 183 165 150 137 127 118 1730
90 SHS 518 1510 754 503 377 302 251 215 188 168 151 137 126 116 108 1570
8.0 SHS 46.5 1350 673 449 336 269 224 192 168 150 135 122 112 104 96.1 1410
6.0 SHS 35.6 880 440 293 220 176 147 126 110 97.8 88.0 80.0 734 67.7 62.9 1080
50 SHS 299 670 335 223 168 134 112 95.7 83.8 74.5 67.0 60.9 55.9 51.6 479 912
150 x 150 x 100 SHS 413 872 436 291 218 174 145 125 109 96.9 87.2 79.3 72.7 671 62.3 1250
90 SHS 377 804 402 268 201 161 134 115 101 89.4 80.4 731 67.0 61.9 57.4 1140
8.0 SHS 339 732 366 244 183 146 122 105 915 813 73.2 66.6 61.0 56.3 52.3 1030
6.0 SHS 26.2 568 284 189 142 114 94.6 811 71.0 63.1 56.8 51.6 473 43.7 40.6 795
50 SHS 221 436 218 145 109 87.3 72.7 62.3 54.6 48.5 43.6 39.7 36.4 33.6 31.2 672
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TABLE 5.1-6(1)(B) (1) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

SIS (G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS . feeacancconceg

bending about x-axis | |

Designation s W (kN) L
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
400 x 400 x 16.0 SHS 186 10300 5140 3420 2190 1400 974 715 548 433 351 290 243 207 179 Notes:

125 SHS 148 8360 4180 2790 1780 1140 792 582 446 352 285 236 198 169 146

100 SHS 120 | 6880 3440 2200 1470 939 652 479 367 200 235 194 163 139 120 1 REFER 0 the Onestee] Austialian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

350 x 350 x 160 SHS| 161 | 7650 3830 2540 1430 914 635 467 357 282 229 189 159 135 117 information on the availability of listed sections
125 SHS 128 | 6270 3130 2080 1170 749 520 382 292 231 187 155 130 11 955 and associated finishes. The PAG can be found at
100 SHS 104 | 5180 2590 1720 967 619 430 316 242 191 155 128 107 916 790 www.austubemills.com.
80 SHS 842 | 4250 2130 1410 794 508 353 259 199 157 127 105 882 752 648 2. OneSteel Australian Tube Mills C450PLUS™ products
300 x 300 x 160 SHS| 136 | 5420 2710 1540 867 555 386 283 217 171 139 115 964 821  70.8 satisfy both the strength and elongation requirements of
125 SHS| 109 | 4480 2240 1270 717 459 318 234 179 142 115 947 79.6 678 585 AS/NZS 1163 Grades C350L0 (with the higher elongation
100 SHS 884 | 3720 1860 1060 596 381 265 195 149 118 954 788  66.2 564 486 oo et 450 Mom et ot o See
80 SHS 716 | 3070 1540 874 492 315 218 161 123 971 786 650 546 465 401 Sention 2.4.2 for b detailed definition of CASOPLUST
250 x 250 x 160 SHS| 111 | 3570 1790 847 476 305 212 156 119 941 762 630 529 451 389 3. W = Maximum Senviceabilty Design Load based
125 SHS 89.0 | 2990 1490 709 399 255 177 130 996 787 638 527 443 377 325 or: Deflection Limit of SPAN / 250 or First Yield,
100 SHS 727 | 2510 1250 594 334 214 149 109 836 660 535 442 371 317 273 4. Red shading indicates serviceabilty loads governed

90 SHS 659 & 2300 1150 545 307 196 136 100 766 606 491 405 341 290 250 by yielding.
80 SHS 591 | 2080 1040 494 278 178 123 906 694 548 444 367 308 263 227
60 SHS 450 | 1620 810 384 216 138 960 705 540 427 346 286 240 204 176
200 x 200 x 160 SHS| 855 | 2110 899 400 225 144 999 734  56.2 444 360 207 250 213 184
125 SHS 694 | 1800 768 341 192 123 853 627 480 379 307 254 213 182 157
100 SHS 570 | 1530 653 290 163 104 726 533 408 322 261 216 181 155 133
90 SHS 518 | 1410 602 267 150 963 669 491 376 297 241 199 167 142 123
80 SHS 465 | 1280 548 243 137 87.6 609 447 342 271 219 181 152 130 112
60 SHS 356 | 1010 430 191 108 689 478 351 269 213 172 142 120 102 878
50 SHS 299 | 860 367 163 9.7 587 408 299 229 181 147 121 102 868 749
150 x 150 x 100 SHS 413 | 793 254 113 635 406 282 207 159 125  10.2 839 705 601 518
90 SHS| 377 738 236 105 590 378 262 193 148 117 945 781 656 559  4.82
80 SHS 339 | 678 217 964 542 347 241 177 136 107 867 717 602 513 443
60 SHS 262 | 542 173 770 433 277 193 141 108 856 693 573 481 410 354
50 SHS 221 | 466 149 662 372 238 166 122 931 736 596 493 414 353  3.04
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TABLE 5.1-6(2)(A) (1) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

SIR=NClgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT . feneanccnconnn

bending about x-axis | |

Designation Mass W (kN) we L
d b t perm Span of Beam (L) in metres 2
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 kN

125 x 125 x 100 SHS 334 576 288 192 144 115 96.0 82.3 72.0 64.0 57.6 52.4 48.0 44.3 41.2 1010

90 SHS| 30.6 | 534 267 178 134 107 891 763 668 594 534 486 445 411 382 | 924 Notes:

80 SHS| 277 | 489 245 163 122 979 815 699 612 544 489 445 408 376 349 | 837 1. REFER to the OneSteel Australian Tube Mills
6.0 SHS| 214 389 194 130 971 777 648 555 486 432 389 353 324 299 278 651 PRODUCT AVAILABILITY GUIDE (PAG) for
50 SHS 182 | 329 164 110 821 657 548 469 411 365 329 299 274 253 235 552 information on the availability of listed sections

and associated finishes. The PAG can be found at
www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

40 SHS 148 237 119 79.1 59.3 474 39.5 33.9 29.7 26.4 23.7 21.6 19.8 18.2 16.9 449
100 x 100 x 100 SHS 256 341 171 114 85.3 68.2 56.8 48.7 42.6 37.9 341 31.0 28.4 26.2 24.4 768
90 SHS 235 319 160 106 79.8 63.9 53.2 45.6 39.9 355 31.9 29.0 26.6 24.6 22.8 708

80 SHS 214 295 148 98.3 73.8 59.0 49.2 421 36.9 32.8 29.5 26.8 24.6 227 211 645 ASINZS 1163 Grades C350L0 (with the higher elongation
6.0 SHS 16.7 238 119 79.4 59.6 477 39.7 34.0 29.8 26.5 23.8 21.7 19.9 18.3 17.0 507 requirements) and C450L0 (with the higher strength
50 SHS 14.2 206 103 68.6 514 41.2 34.3 29.4 25.7 22.9 20.6 18.7 171 15.8 14.7 432 requirements of f, = 450 MPa and f, = 500 MPa). See
40 SHS| 116 168 84.1 56.1 42.1 33.6 28.0 24.0 21.0 18.7 16.8 15.3 14.0 12.9 12.0 353 Section 2.4.2 for a detailed definition of C450PLUS™.
3.0 SHS 8.96 111 55.7 371 27.8 22.3 18.6 15.9 13.9 124 11 10.1 9.28 8.56 7.95 271 3. W = Maximum Design Load based on
25 SHS| 753 84.6 42.3 28.2 21.2 16.9 14.1 121 10.6 9.40 8.46 7.69 7.05 6.51 6.05 228 Design Moment Capacity.
2.0 SHS| 6.07 61.0 30.5 20.3 15.3 12.2 10.2 8.72 7.63 6.78 6.10 5.55 5.08 4.69 4.36 184 4. Wz = Maximum Design Load based on

90 x 90 x 25 SHS 6.74 72.2 36.1 241 18.1 14.4 12.0 10.3 9.03 8.03 7.22 6.57 6.02 5.56 5.16 204 Design Shear Capacity.
20 SHS 5.45 51.8 25.9 17.3 13.0 10.4 8.64 7.41 6.48 5.76 5.18 471 4.32 3.99 3.70 165 5. Maximum Design Load W# is LESSER of W and W,

89 x 89 x 6.0 SHS 147 184 91.9 61.2 45.9 36.7 30.6 26.2 23.0 204 18.4 16.7 15.3 141 131 444
50 SHS 125 159 79.7 53.2 39.9 31.9 26.6 22.8 19.9 177 15.9 14.5 13.3 12.3 114 379
35 SHS| 9.07 116 57.9 38.6 29.0 23.2 19.3 16.5 14.5 12.9 11.6 10.5 9.65 8.91 8.27 276
20 SHS 538 51.0 25.5 17.0 12.7 10.2 8.49 7.28 6.37 5.66 5.10 4.63 4.25 3.92 3.64 163
75 x 75 x 60 SHS 120 124 62.2 415 311 24.9 20.7 17.8 15.6 13.8 12.4 11.3 10.4 9.57 8.89 363
50 SHS 103 109 54.5 36.3 27.3 21.8 18.2 15.6 13.6 121 10.9 9.91 9.08 8.39 7.79 312
40 SHS 8.49 915 45.8 30.5 22.9 18.3 15.3 131 114 10.2 9.15 8.32 7.63 7.04 6.54 257
35 SHS 753 82.0 41.0 27.3 20.5 16.4 13.7 11.7 10.2 9.11 8.20 7.45 6.83 6.31 5.86 228
3.0 SHS 6.60 71.9 36.0 24.0 18.0 14.4 12.0 10.3 8.99 7.99 719 6.54 5.99 5.53 5.14 199
25 SHS 5.56 55.2 27.6 18.4 13.8 11.0 9.20 7.89 6.90 6.13 5.52 5.02 4.60 4.25 3.94 168
20 SHS 450 39.3 19.7 131 9.83 7.86 6.55 5.62 491 4.37 3.93 3.57 3.28 3.02 2.81 136
65 x 65 x 6.0 SHS 101 89.1 44.6 29.7 22.3 17.8 14.9 127 111 9.90 8.91 8.10 7.43 6.86 6.37 305
50 SHS 875 78.8 39.4 26.3 19.7 15.8 131 113 9.85 8.76 7.88 716 6.57 6.06 5.63 264
40 SHS 7.23 66.7 334 22.2 16.7 13.3 111 9.53 8.34 742 6.67 6.07 5.56 5.13 4.77 219
3.0 SHS 5.66 53.7 26.8 17.9 13.4 10.7 8.95 7.67 6.71 5.97 5.37 4.88 4.47 413 3.84 170
25 SHS 478 44.3 22.2 14.8 111 8.86 7.39 6.33 5.54 4.92 4.43 4.03 3.69 3.41 3.17 144
20 SHS 3.88 318 15.9 10.6 7.94 6.35 5.29 4.54 3.97 3.53 3.18 2.89 2.65 2.44 2.27 117
16 SHS 313 22.7 11.4 7.57 5.68 4.54 3.79 3.24 2.84 2.52 2.27 2.06 1.89 175 1.62 94.9
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TABLE 5.1-6(2)(B) (1) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

SIS (G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS . feeacancconceg

bending about x-axis | |

Designation Mass W% (KN) L !
d b t perm Span of Beam (L) in metres
mm mm mm kg/m 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
125 x 125 x 100 SHS| 334 515 137 610 343 220 152 112 858 678 549 454 3581 325 280 )
90 SHS 306 | 483 129 572 322 206 143 105 804 636 515 425 357 305 263 Notes:
80 SHS 277 447 119 52.9 29.8 19.1 13.2 9.72 7.44 5.88 4.76 3.94 3.31 2.82 2.43 1. REFER to the OneSteel Australian Tube Mills
60 SHS 214 362 966 429 241 155 107 788 604 477 3.86 319 268 229 107 PRODUCT AVAILABILITY GUIDE (PAG) for
50 SHS| 182 313 83.6 371 20.9 13.4 9.29 6.82 5.22 413 3.34 2.76 2.32 1.98 171 information on the availability of listed sections
40 SHS 148 | 260  69.4 308 174 111 771 567 434 343 278 229 193 164 142 and associated finishes. The PAG can be found at
100 x 100 x 100 SHS 256 253 631 281 158 101  7.02 515  3.95 312 253 209 175 149  1.29 www.austubemills.com.
90 SHS 235 240 600 267 150 960 667 490 375 296 240 198 167 142 122 2 Soa”tfsf;e;')t’*h”;gi'?:ngsz r“]fj":;;‘éf’a?:;‘ﬂsqugmﬁsof
R L e e
. : : - d J - . . - d d 2 2 . requirements) and C450L0 (with the higher strength
50 SHS 14.2 163 408 181 102 653 453 333 255 202 163 135 113 0.966  0.833 requirements of f, = 450 MPa and f, = 500 MPa). See
4.0 SHS 11.6 137 34.2 15.2 8.56 5.48 3.80 2.79 214 1.69 1.37 113 0.951 0.810 0.699 Section 2.4.2 for a detailed definition of C450PLUS™.
30 SHS 8.96 109 27.2 121 680 435 302 222 170 134 109 0899 0755 0.644 0.555 3. W% = Maximum Senviceability Design Load based
25 SHS 753 | 925 231 103 578 370 257 189 145 114 0925 0765 0.643 0.548 0.472 on Deflection Limit of SPAN / 250 or First Yield.
20 SHS 607 | 756 189 840 472  3.02 210 154 118 0.933 0756  0.625 0.525  0.447 _ 0.386 4. Red shading indicates seniceabilty loads governed
90 x 90 x 25 SHS| 6.4 | 667 167 7.41 417 267 185 136 104 0823 0.667 0551 0463 0.395 0.340 by yielding.

20 SHS 545 54.6 13.6 6.07 3.41 2.18 1.52 111 0.853 0674 0546 0451 0379 0323 0.279
89 x 89 x 6.0 SHS| 147 127 317 141 7.92 5.07 3.52 2.59 1.98 157 1.27 1.05 0.880  0.750  0.647
50 SHS 125 112 279 12.4 6.98 4.47 3.10 2.28 175 1.38 112 0923 0776  0.661  0.570
35 SHS 9.07 84.7 21.2 9.42 5.30 3.39 2.35 173 1.32 1.05 0.847  0.700 0.588 0.501  0.432
20 SHS 538 52.7 13.2 5.86 3.30 211 147 1.08 0824 0651 0527 0436 0366 0312 0.269
75 x 75 x 60 SHS 120 711 17.8 7.90 4.45 2.85 198 145 111 0878 0711 0588 0494 0421 0.363
50 SHS 103 63.5 15.9 7.05 3.97 2.54 176 1.30 0.992 0783 0.635 0524 0441 0375 0.324
40 SHS 849 54.2 13.6 6.02 3.39 217 151 111 0.847 0669 0542 0448 0376 0.321  0.277
35 SHS 753 49.0 12.2 5.44 3.06 1.96 1.36 1.00 0.765 0.605 0490 0405 0.340 0.290 0.250
3.0 SHS| 6.60 44.0 11.0 4.89 2.75 176 1.22 0.898 0.688 0543 0440 0.364 0.306 0.260 0.225
25 SHS 556 377 9.43 419 2.36 151 1.05 0.770 0589 0466 0377 0312 0262 0.223 0192
20 SHS 450 31.0 7.76 3.45 1.94 1.24 0.862 0633 0485 0383 0310 0.256 0.215 0184 0.158
65 x 65 x 60 SHS| 101 434 10.8 4.82 2.71 174 121 0.886 0.678 0536 0434 0359 0301 0257 0.221
50 SHS 875 39.2 9.80 4.36 2.45 1.57 1.09 0.800 0.613 0484 0392 0324 0.272 0.232  0.200
40 SHS 723 33.9 8.48 3.77 212 1.36 0942 0692 0530 0419 0339 0280 0.235 0.201 0.173
3.0 SHS| 5.66 279 6.98 3.10 174 112 0.775 0569 0436 0344 0279 0.231 0194  0.165 0.142
25 SHS 478 24.0 6.01 2.67 1.50 0961 0.667 0490 0375 0.297 0.240  0.199 0.167 0.142 0.123
20 SHS 3.88 19.9 4.96 2.21 124 0794 0551 0405 0310 0.245 0199 0164 0138 0.117 0.101
16 SHS| 313 16.3 4.07 181 1.02 0.652 0453 0.332 0.255 0.201 0163  0.135 0113 0.0964 0.0831
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TABLE 5.1-6(3)(A) aj SHS
Square Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

SIR=NClgl L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS WITH FULL LATERAL RESTRAINT

) ) A A
bending about x-axis x x| |
I 1
Designation Mass Wi (kN) " L
d b t perm Span of Beam (L) in metres Wea
mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 kN
50 x 50 x 6.0 SHS 7.32 94.2 62.8 471 37.7 31.4 26.9 235 18.8 15.7 135 1.8 185 9.42 7.85 219 Notes:

50 SHS 6.39 85.3 56.8 42.6 341 28.4 24.4 21.3 171 14.2 12.2 101\<§}7; 8.53 710 192

40 SHS 535 738 492 369 295 246 211 184 148 123 105 <9?22\\\5.s@ 738 615 161 1. REFER to the Onesteel Australian Tube Mills

- PRODUCT AVAILABILITY GUIDE (PAG) for

30 SHS 425 608 406 304 243 203 174 152 122 101 676~ 6.08 507 127 information on the availability of listed sections

25 SHS 360 523 349 262 209 174 149 131 105 872 /—\7 4\7\\\6\6W 581 523 436 108 and associated finishes. The PAG can be found at

20 SHS 293 426 284 213 170 142 122 107 852 716(36 09 « 633 473 426 355 883 www.austubemills.com.

16 SHS 238 307 205 154 123 102 878 768  614/,~B51A ' ~4839° 384 341 307 256 719 2. OneSteel Australian Tube Mills C450PLUS™ products
40 x 40 x 40 SHS 4.09 436 291 218 175 145 125 109 873 | ZoXx\) 624 546 485 436 3.64 123 satisfy both the strength and elongation requirements of

30 SHS 330 371 247 185 148 124 106 927~ 42\ 64 530 464 412 371 309 979 ASINZS 1163 Grades C350L0 (with the higher elongation

25 SHS 282 322 215 161 129 107 9.20—KX5> \644 536 460 402 358 322 268 840 requirements) and CA50L.0 (with the higher strength

requirements of f, = 450 MPa and f, = 500 MPa). See
Section 2.4.2 for a detailed definition of C450PLUS™.

3. W} = Maximum Design Load based on

20 SHS 231 268 179 134 107 893 76%()67&\/,5’36 446 3.83 335 298 268 223 691
16 SHS 188 218 145 109 873 727 (123 &#5 436 364 312 273 242 218 182 565

35 x 35 x 30 SHS 283 274 183 137 110 —~913 |\#83\%6.85 548 457 391 343 304 274 228 835 Désign Moment Capaciy.
25 SHs 242 239 160 120 958\\\798)| 68X 599 479 399 342 299 266 239 200 720 4. W = Maximum Design Load based on
20 SHS 199 201 134 100 <. B\Qé\\\é&é/ 573 501 401 334 286 251 223 201 167 595 " Design Shear Capacity.
16 SHS 163 166 111 _ 830\ _\OWa \%554 475 416 333 277 238 208 185 166 139 488 5. Maximum Design Load W is LESSER of W and W,
30 x 30 x 30 SHS 236 192 1287 958> \X&7 ~ 6. 39 548 479 384 320 274 240 213 192 160 @ 691 6 NOTE: Grev shaded listi ’ 2
. : y shaded listings are to C450L0 which
25 SHS 203 169 —N3\\ 8. \4&/ 676 564 483 423 338 282 242 211 188 169 141 600 is a non-standard grade - availability is subject to
20 SHS 168 14.3( <953 \\715 5.72 4.76 4.08 3.57 2.86 2.38 2.04 179 1.59 143 119 49.9 minimum order criteria. The standard grade for the
16 SHS 138 S\L.9. 795 596 477 398 341 298 239 199 170 149 133 119 0994 412 shaded listings is AS/NZS 1163-C350L0. Please
25 x 25 x 30 SHS _4&9\\ \{%%4” 8737 620 496 414 355 310 248 207 177 155 138 124 103 547 refer to earlier tables for design values associated
25 ~URA\NIM 740 555 444 370 317 277 222 185 159 139 123 111 0925 480 r"”; ”"hs as iS‘and_a"’ gfade-dsee ‘hde osﬁ‘Tg"_l_PAG
0 1\3)s\> 950 633 475 380 317 271 238 190 158 136 119 106 0950 0792  40.3 or further information on grades and avatlability
é\e\ 801 534 400 320 267 229 200 160 133 114 100 0.890 0.801 0.667 335
20 x 20 «x X\?ﬁ 1. 05 568 379 284 227 189 162 142 114 0947 0812 0710 0631 0568 0474 307
18> SHS 0873 486 324 243 195 162 139 122 0973 0811 0.695 0608 0.540 0486 0405 25.8
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TABLE 5.1-6(3)(B) (1) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

SIS (G RARA L IMIT STATE MAXIMUM DESIGN LOADS
FOR SIMPLY SUPPORTED BEAMS feeacancconceg

bending about x-axis

L
Designation Mass W (kN)

d b t perm Span of Beam (L) in metres

mm mm mm kg/m 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00

50 x 50 x 60 SHS 732 677 301 169 108 752 552 423 271 188 138 106 _@835 0677 0.470 Notes:
50 SHS 639 631 281 158 101 702 515 395 253 175 129 0987 \ Q780 0631 0438 1. REFER to the OneSteel Australian Tube Mills
40 SHS 535 562 250 141 899 625 459 351 225 156 115 (0878 \\0694- 0562  0.390 PRODUCT AVAILABILITY GUIDE (PAG) for
30 SHS 425 478 213 120 765 532 391 299 191 133 0976\ N\X48) ) 0591 0478  0.332 information on the availability of listed sections
25 SHS 360 416 185 104 666 463 340 260 167 116 _—Q8hANN\OG5Z/ 0514 0416  0.289 and associated finishes. The PAG can be found at

20 SHS 293 34.8 15.5 8.69 556  3.86 2.84 217 139 0966 )0710¢\0:543 0429 0.348  0.241

7 2. OneSteel Australian Tube Mills C450PLUS™ product:
16 SHS 238 288 128 719 460 320 235 180 115 /767930587 0449 0355  0.288  0.200 oty both the stongth and iy

satisfy both the strength and elongation requirements of

40 x 40 x 40 SHS 4.09 25.9 11.5 6.47 414 2.87 211 1.62 103( { a8\ Y0528 0404 0319 0259 0180 ASINZS 1163 Grades C350L0 (with the higher elongation
30 SHS 3.30 22.9 10.2 5.73 3.67 2.55 1.87 1AFT-D017\ 9636 0468 0358 0.283 0229 0159 requirements) and C450L0 (with the higher strength
25 SHS 2.82 202 897 505 323 224 165 _—1R6\ 0808 0561 0412 0315 0.249 0.202 0140 requirements of f, = 450 MPa and f, = 500 MPa). See
20 SHS 2.31 171 758 426 273 190 139N\ 207\ \ 9682 0474 0348 0267 0211 0171 0118 Section 2.4.2 for a detailed definition of C450PLUS™.
16 SHS 1.88 14.2 6.33 3.56 2.28 158 (a8 \ ©890-0570 0396 0.291 0.223 0476 0142  0.0989 3. Wg = Maximum Serviceability Design Load based
35 x 35 x 30 SHS 283 146 650 365 234 \1\;&« \0.914 0585 0406 0.298 0228 0180 0146 0102 on Deflection Limit of SPAN / 250 or First Yield.
25 SHS 242 130 578 325 208 <\‘1X4 \\1LO6 >~ 0812 0520 0361 0265 0203 0160 0130 0.0903 4. Red shading indicates serviceability loads governed
20 SHS 199 111 492 277 _ I/ON\\M\W8//0004 0692 0443 0308 0.226 0173 0137 0111  0.0769 by yielding. -, _
16 SHS 163 931 414  233(\1A0NNNN03~ 0760 0582 0.372 0259 0190 0145 0415  0.0931 0.0647 5. NOTE: Grey shaded listings are to C450L0 which
30 x 30 x 30 SHS 236 86l 383 /z;fs \ \>1‘&8\) 0957 0703 0538 0344 0239 0176 0135 0106 0.0861 0.0598 5 8 non-standard grade - avajlaniiy Is sublect o
25 SHS 203 776 184 | (I'94 0862 0633 0485 0310 0215 0158 0121 0.0958 0.0776 0.0539 shaded listings is AS/NZS 1169.C350L0. Please
20 SHS 168 6.69 2% 1% ~ 107 0743 0546 0418 0.268 0186 0137 0105 0.0826 0.0669 0.0465 refer to earlier tables for design values associated
16 SHS 138 _56¢\ 252 ) 142 0908 0.630 0.463 0.355 0.227 0458 0116 0.0887 0.0701 0.0567 0.0394 with this as a standard grade. See the OSATM PAG
25 x 25 x 30 SHS 1.89 _ \ 43A\“Z0+— 113 0724 0503 0.369 0.283 0181 0126 0.0923 0.0707 0.0559 0.0452 0.0314 for further information on grades and availability.

25 SHS ,{ﬁﬂ\\\é\l\S\) 1.85 104 0664 0461 0339 0.260 0166 0115 0.0848 0.0649 0.0513 0.0415 0.0288
20 §\\k13 ’zJ 162 0911 0583 0405 0.298 0228 0146 0101 0.0744 00570 0.0450 0.0365 0.0253
/313 139 0783 0501 0348 0256 0196 025 0.0870 0.0640 0.0490 0.0387 0.0313 0.0218
20 x 20 x 20 S\ D05 | 170 0756 0425 0272 0189 0139 0106 0.0680 0.0473 0.0347 0.0266 0.0210
16 SNS 0873 149 0664 0373 0239 0166 0122 0.0933 0.0597 0.0415 0.0305 0.0233
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TABLE 5.2-1(A) (1) RHS

Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)_ Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES

about x-axis b
Design Section Moment Capacities Design Web Capacities t <+ d X - X
Designation Mass About x-axis Torsion Shear Interior Bearing End Bearing
perm OMs FLR oM, vy ORpy ORop 5fea B [ $Rpy ORpp 2.5 Bl e
d b t by, by r by by, r
mm mm mm kg/m kNm m kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
75 x 25 x 25 RHS| 3.60 3.17 0.736 1.35 615 | 0.519 0.697 25.0 32.5 91.0 | 0.499 0625 125 32.5 98.8
20 RHS 293 2.62 0.751 114 49.9 0411 0.389  20.0 33.5 117 0.399 0.342  10.0 335 127 Notes:
16 RHS | 238 215 0.764 0.954 40.4 0.326  0.208  16.0 34.3 150 0.319 0.181  8.00 34.3 163 1. REFER to the OneSteel Australian Tube Mills
65 x 35 x 40 RHS| 535 418 1.55 2.37 824 0.704 2.09 50.0 225 394 0.611 2.03 25.0 225 42.8 PRODUCT AVAILABILITY GUIDE (PAG) for
30 RHS 4.25 3.46 1.61 1.97 640 | 0.635 1.24 30.0 26.5 618 | 0.598 116 15.0 26.5 671 information on the availability of listed sections
25 RHS| 3.60 2.98 1.64 1.72 542 | 0.523 0.850  25.0 275 770 | 0.499 0775 125 275 83.6 and associated finishes. The PAG can be found at
20 RHS 293 2.46 1.66 1.44 441 | 0.413 0493 200 285 998 | 0.399 0438 100 285 108 wwaw.austubemills.com.
50 x 25 x 30 RHS 3.07 1.85 1.04 0.979 475 | 0.650 150 30.0 19.0 443 | 0598 145 15.0 19.0 481 2. FLR based on most conservative case (B = -1).
25 RHS 262 1.61 1.06 0.869 405 | 0533 111 25.0 20.0 56.0 | 0.499  1.05 12.5 20.0 60.8 3. Bold listings in the table note whether design web
20 RHS 215 1.34 1.09 0.741 331 | 0419 0713 20.0 210 735 | 0.399 0.654 100 210  79.8 bearing yielding or buckling is critical for either Interior
16 RHS 175 111 110 0.623 270 | 0331 0420 160 218 954 | 0.319 0.374 800 218 104 or End Bearing.
50 x 20 x 3.0 RHS| 283 1.62 0.657 0.733 469 | 0.650 150 30.0 19.0 443 | 0.598 145 15.0 19.0 481
25 RHS 242 1.42 0.676 0.659 400 | 0533 111 25.0 20.0 56.0 | 0.499  1.05 125 20.0 60.8
20 RHS 199 119 0.695 0.568 32.7 0.419 0713  20.0 21.0 735 | 0.399 0.654  10.0 21.0 79.8
16 RHS| 163 0.989 0.710 0.482 266 | 0.331 0420 16.0 21.8 954 | 0.319 0374  8.00 21.8 104

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.2-1(B) (1)  RHS

Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3 Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES

about y-axis N y
Design Web Capacities ' L
Design X . .
Designation Mass Section Shear Interior Bearing End Bearing
RE (';Aa(?)rgilr:)t/ 9V, ORpy ORpy Slext Dpw i ORpy Ry 2.5rey by i

d b t by by, r by, by, r

mm mm mm kg/m OMgy kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm

75 x 25 x 25 RHS 3.60 1.36 18.9 0.587 1.49 25.0 7.50 21.0 0.499 1.47 12.5 7.50 22.8 Notes:
20 RHS 2.93 1.00 15.9 0.450 112 20.0 8.50 29.8 0.399 110 10.0 8.50 32.3 1. REFER to the OneSteel Australian Tube Mills
16 RHS 238 0699 | 132 | 0.349 0825 160 9.30 407 | 0319 0801 800 9.30 44.2 PRODUCT AVAILABILITY GUIDE (PAG) for

65 x 35 x 40 RHS 5.35 2.70 40.8 0.866 2.49 50.0 7.50 131 0.611 2.48 25.0 7.50 14.3 information on the availability of listed sections
3.0 RHS 4.25 2.24 32.9 0.683 172 30.0 11.5 26.8 0.598 1.69 15.0 11.5 29.1 and associated finishes. The PAG can be found at
25 RHS | 3.60 1.93 28.4 0.553 1.35 25.0 12.5 35.0 0.499 132 12.5 12,5 38.0 www.austubemills.com.
20 RHS 2.93 1.48 23.4 0.431 0.973 20.0 135 47.3 0.399 0.935 10.0 13.5 51.3 2. Bold listings in the table note whether design web

50 x 25 x 30 RHS 3.07 112 21.5 0.738 1.85 30.0 6.50 15.2 0.598 1.83 15.0 6.50 16.5 bearing yielding or buckling is critical for either Interior
25 RHS 2.62 0.982 18.9 0.587 149 25.0 7.50 21.0 0.499 147 12,5 7.50 22.8 or End Bearing.
20 RHS 215 0.824 15.9 0.450 112 20.0 8.50 29.8 0.399 110 10.0 8.50 32.3
16 RHS 1.75 0.644 13.2 0.349 0.825 16.0 9.30 40.7 0.319 0.801 8.00 9.30 44.2

50 x 20 x 3.0 RHS 2.83 0.827 15.9 0.797 191 30.0 4.00 9.33 0.598 1.90 15.0 4.00 10.1
25 RHS 2.42 0.729 14.2 0.623 1.55 25.0 5.00 14.0 0.499 154 12.5 5.00 15.2
20 RHS 1.99 0.616 12.1 0.469 119 20.0 6.00 21.0 0.399 117 10.0 6.00 22.8
16 RHS 1.63 0.484 10.2 0.360 0.897 16.0 6.80 29.8 0.319 0.881 8.00 6.80 32.3

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.2-2(1)(A) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES
about x-axis

b
Design Section Moment Capacities Design Web Capacities t R d X - X
Designation Mass About x-axis Torsion Shear Interior Bearing End Bearing

perm Mg FLR oM, oV ORpy dRpp 5lext Doy [ ORpy dRup 250 By e
d b . b, b, T b, by T
mm mm mm kg/m kNm m kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
400 x 300 x 16.0 RHS | 161 1110 14.9 771 2790 | 3.42  6.76 200 160 70.0 3.14 6.15 100 160 76.0 Notes:
125 RHS | 128 901 15.1 628 2220 @ 261 358 156 169 945 | 2.46 316 78.1 169 103 1 REFER to the OneStecl Australian Tube Mills
100 RHS | 104 649 15.2 518 1800 206 191 125 175 123 197 166 625 175 133 PRODUCT AVAILABILITY GUIDE (PAG) for
80 RHS 84.2 463 15.4 425 1450 163 0.990 100 180 158 157  0.855  50.0 180 171 information on the availability of listed sections
400 x 200 x 16.0 RHS 136 866 6.73 485 2730 3.42 6.76 200 160 70.0 3.14 6.15 100 160 76.0 and associated finishes. The PAG can be found at
125 RHS 109 705 6.87 401 2170 2.61 3.58 156 169 945 2.46 3.16 78.1 169 103 www.austubemills.com.
100 RHS 884 581 6.97 334 1760 2.06 1.91 125 175 123 1.97 1.66 62.5 175 133 2. OneSteel Australian Tube Mills C450PLUS™ products
80 RHS | 716 467 7.04 275 1420 163 0.990 100 180 158 157  0.855  50.0 180 171 satisfy both the strength and elongation requirements of
350 x 250 x 160 RHS | 136 807 11.7 543 2400 3.47 8.0 200 135 59.1 3.14 742 100 135 64.1 ASINZS 1163 Grades C350L0 (with the higher elongation
125 RHS 109 = 657 119 446 | 1920 | 2.64 447 156 144 805 | 246 400 781 144 874 o et o 450 Moa anlt. —oE00 Py See
100 RHS 884 533 121 370 1560 | 2.08  2.44 125 150 105 1.97 214 62.5 150 114 Section 2.4.2 for  detailed definition of CASOPLUS™.
80 RHS | 716 376 12.2 304 1260 164  1.28 100 155 136 1.57 111 50.0 155 147

3. FLR based on most conservative case (B, = -1).

4. Bold listings in the table note whether design web
bearing yielding or buckling is critical for either Interior

300 x 200 x 16.0 RHS 111 548 8.66 354 2020 3.54 9.28 200 110 48.1 3.14 8.80 100 110 52.3
125 RHS = 89.0 450 8.85 294 1620 2.68 5.58 156 119 66.5 2.46 5.10 781 119 72.2

100 RHS | 727 373 8.99 246 1320 | 210 319 125 125 875 | 197 284 625 125 950 or End Bearing,
80 RHS | 591 302 910 204 1070 | 1.66 172 100 130 114 157 150 500 130 124
60 RHS 450 192 9.20 158 813 122 0743 750 135 158 118 0.641 375 135 171
250 x 150 x 160 RHS | 855 338 573 203 1630 | 3.65 105 200 850 372 | 3.4 101 100 850 404
125 RHS @ 69.4 282 5.90 173 1320 | 274 686 156 938 525 | 246 644 781 938 570
100 RHS 570 236 6.02 146 1080 | 214 423 125 100 700 | 1.97 384 625 100  76.0
90 RHS 5.8 216 6.07 135 976 190 326 113 103 797 | 177 292 563 103 866
80 RHS 465 195 612 122 875 1.68 239 100 105 919 | 157 211 500 105 9938
60 RHS 35.6 149 6.22 96.0 668 123 1.06  75.0 110 128 118  0.920 375 110 139
50 RHS  29.9 111 6.26 8L8 561 102 0.619 625 113 158 | 0.983 0.534 313 113 171
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TABLE 5.2-2(1)(B) (1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
DESIGN SECTION MOMENT AND WEB CAPACITIES

about y-axis by y
Design Web Capacities t{ Ji
Design . . .
Designation Mass Section Shear Interior Bearing End Bearing
R (';Aa(:)rgilrt‘)t/ 9V, ORpy ORpy Slext b i ORpy Ry 2.5rey by, i y
d b t by, by, r by, by, r
mm mm mm kg/m OMgy kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
400 x 300 x 16.0 RHS 161 905 2080 3.54 9.28 200 110 48.1 3.14 8.80 100 110 52.3 Notes:
125 RHS 128 641 1670 2.68 5.58 156 119 66.5 2.46 5.10 78.1 119 72.2
1. REFER to the OneSteel Australian Tube Mills
10.0 RHS 104 454 1360 2.10 3.19 125 125 87.5 1.97 2.84 62.5 125 95.0 PRODUCT AVAILABILITY GUIDE (PAG) for
8.0 RHS 84.2 324 1100 1.66 172 100 130 114 1.57 1.50 50.0 130 124 information on the availability of listed sections
400 x 200 x 16.0 RHS 136 527 1310 3.85 115 200 60.0 26.3 3.14 11.3 100 60.0 28.5 and associated finishes. The PAG can be found at
125 RHS 109 379 1060 2.84 8.08 156 68.8 38.5 2.46 7.81 78.1 68.8 41.8 www.austubemills.com.
10.0 RHS 88.4 266 875 2.19 5.48 125 75.0 52.5 1.97 5.15 62.5 75.0 57.0 2. OneSteel Australian Tube Mills C450PLUS™ products
8.0 RHS 71.6 188 715 1.71 3.38 100 80.0 70.0 1.57 3.07 50.0 80.0 76.0 satisfy both the strength and elongation requirements of
350 x 250 x 160 RHS| 136 641 1700 3.65 105 200 85.0 37.2 314 101 100 85.0 40.4 ASINZS 1163 Grades C350L0 (with the higher elongation
125 RHS 109 487 1370 2.74 6.86 156 93.8 52.5 2.46 6.44 781 93.8 57.0 requirements) and C450L0 (with the higher strength
requirements of f, = 450 MPa and f, = 500 MPa). See
10.0 RHS 88.4 350 1120 2.14 4.23 125 100 70.0 1.97 3.84 62.5 100 76.0 Section 2.4.2 for a detailed definition of C450PLUS™.
8.0 RHS 71.6 249 910 1.68 2.39 100 105 91.9 1.57 211 50.0 105 99.8 3. Bold listings in the table note whether design web
300 x 200 x 16.0 RHS 111 414 1310 3.85 115 200 60.0 26.3 3.14 11.3 100 60.0 28.5 bearing yielding or buckling is critical for either Interior
125 RHS 89.0 341 1060 2.84 8.08 156 68.8 38.5 2.46 7.81 78.1 68.8 418 or End Bearing.
10.0 RHS 72.7 254 875 2.19 5.48 125 75.0 52.5 1.97 5.15 62.5 75.0 57.0
80 RHS 59.1 181 715 1.71 3.38 100 80.0 70.0 1.57 3.07 50.0 80.0 76.0
6.0 RHS 45.0 116 548 1.25 1.60 75.0 85.0 99.2 1.18 141 375 85.0 108
250 x 150 x 16.0 RHS 85.5 236 918 4.29 12.5 200 35.0 15.3 3.14 12.4 100 35.0 16.6
125 RHS 69.4 198 759 3.04 9.14 156 43.8 24.5 2.46 8.99 78.1 43.8 26.6
10.0 RHS 57.0 164 632 2.30 6.69 125 50.0 35.0 1.97 6.50 62.5 50.0 38.0
9.0 RHS 51.8 143 577 2.03 5.68 113 52.5 40.8 1.77 5.46 56.3 52.5 44.3
8.0 RHS 46.5 121 521 1.77 4.64 100 55.0 48.1 1.57 4.40 50.0 55.0 52.3
6.0 RHS 35.6 775 402 1.28 2.54 75.0 60.0 70.0 118 2.30 37.5 60.0 76.0
50 RHS 29.9 58.5 340 1.05 1.60 62.5 62.5 87.5 0.983 1.42 31.3 62.5 95.0

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

one Build Y | Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010 5-43

Standards

PART O PART 1 PART 2 PART 3 PART 4 PART 5 PART 6 PART 7 PART 8 PART 9
General Information Materials Section Properties Methods of Members Subject Members Subject Members Subject Members Subject Connections
Structural Analysis to Bending to Axial Compression to Axial Tension to Combined Actions




TABLE 5.2-2(2)(A) 1) RHS

Rectangular Hollow Sections (2) CA50PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )
DESIGN SECTION MOMENT AND WEB CAPACITIES

about x-axis b
Design Section Moment Capacities Design Web Capacities
Designation Mass About x-axis Torsion Shear Interior Bearing End Bearing t -« d X - X
perm Mo FLR oM, oV, ORpy ORop 5Text by, ke ORpy ORop 257y by, e
d b t by, by r by by r
mm mm mm kg/m kNm m kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
200 x 100 x 10.0 RHS 41.3 129 3.29 71.0 833 2.19 5.48 125 75.0 52.5 1.97 5.15 62.5 75.0 57.0
90 RHS 377 119 3.33 66.0 758 1.95 4.42 113 775 60.3 1.77 4.09 56.3 775 65.4
80 RHS| 339 108 3.37 60.7 681 171 3.38 100 80.0 70.0 1.57 3.07 50.0 80.0 76.0 Notes:
6.0 RHS| 26.2 85.1 3.44 48.5 522 1.25 1.60 75.0 85.0 99.2 1.18 141 375 85.0 108 1. REFER to the OneSteel Australian Tube Mills
50 RHS 221 72.6 3.48 417 440 1.03  0.953 625 87.5 123 0.983 0.830 313 87.5 133 PRODUCT AVAILABILITY GUIDE (PAG) for
40 RHS| 179 58.4 3.52 34.4 355 0.816  0.495  50.0 90.0 158 | 0.786  0.428  25.0 90.0 171 information on the availability of listed sections
152 x 76 x 60 RHS 19.4 470 2.56 26.4 389 | 1.28 249 750  6L0 712 | 118 226 375 610 773 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

50 RHS 164 404 2.60 22.9 329 1.05 1.56 62.5 63.5 88.9 0.983 139 313 63.5 96.5
150 x 100 x 10.0 RHS| 33.4 80.7 4.22 51.3 611 2.30 6.69 125 50.0 35.0 1.97 6.50 62.5 50.0 38.0

90 RHS| 30.6 74.8 4.28 47.9 559 2.03 5.68 113 52.5 40.8 1.77 5.46 56.3 52.5 44.3 ASINZS 1163 Grades C350L0 (with the higher elongation
8.0 RHS 217 68.5 4.33 44.2 504 1.77 4.64 100 55.0 481 1.57 4.40 50.0 55.0 52.3 requirements) and C450L0 (with the higher strength
6.0 RHS| 214 54.4 4.44 35.6 389 1.28 2.54 75.0 60.0 70.0 1.18 2.30 375 60.0 76.0 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS| 18.2 46.6 4.49 30.7 329 1.05 1.60 62.5 62.5 87.5 0.983 142 313 62.5 95.0 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS| 14.8 37.8 4.55 25.5 267 0.828  0.860 50.0 65.0 114 0.786  0.752 25.0 65.0 124 3. FLR based on most conservative case (B, = 1).

150 x 50 x 6.0 RHS 16.7 36.9 112 15.6 374 1.28 2.54 75.0 60.0 70.0 118 2.30 375 60.0 76.0 4. Bold listings in the table note whether design web
50 RHS 14.2 31.9 114 13.8 316 1.05 1.60 62.5 62.5 87.5 0.983 142 313 62.5 95.0 bearing yielding or buckling is critical for either Interior
40 RHS| 116 26.5 117 11.7 257 0.828 0.860 50.0 65.0 114 0.786  0.752 25.0 65.0 124 or End Bearing.
30 RHS| 8.96 20.8 119 9.30 195 0.785 0.357 30.0 69.0 161 0.769 0.308 15.0 69.0 175
25 RHS| 753 17.6 1.21 7.97 164 0.651 0.208 25.0 70.0 196 0.641  0.179 12.5 70.0 213
20 RHS| 6.07 12.8 1.22 6.55 132 0.519 0.107 20.0 71.0 249 0.513 0.0918 10.0 71.0 270

127 x 51 x 6.0 RHS 147 27.9 1.35 13.3 315 1.31 311 75.0 48.5 56.6 1.18 2.90 37.5 48.5 61.4
50 RHS| 125 24.3 1.38 11.8 267 1.07 2.07 62.5 51.0 71.4 0.983 1.87 313 51.0 775
35 RHS| 9.07 18.1 143 9.04 192 0.726 _ 0.800 43.8 54.8 110 0.688 0.701 21.9 54.8 119

125 x 75 x 6.0 RHS 167 341 2.96 210 317 1.31 3.16 75.0 47.5 55.4 1.18 2.95 375 475 60.2
50 RHS| 14.2 29.5 3.01 18.3 269 1.07 211 62.5 50.0 70.0 0.983 1.92 313 50.0 76.0
40 RHS| 116 24.4 3.06 15.3 219 0.838 119 50.0 52.5 91.9 0.786 1.06 25.0 52.5 99.8
30 RHS| 8.96 18.8 311 12.0 167 0.790 0.506 30.0 56.5 132 0.769  0.439 15.0 56.5 143
25 RHS| 753 14.1 314 10.2 140 0.654 0.298 25.0 57.5 161 0.641  0.257 12.5 57.5 175
20 RHS| 6.07 10.0 3.16 8.36 113 0.521 0.154 20.0 58.5 205 0.513  0.132 10.0 58.5 222

102 x 76 x 6.0 RHS 147 25.1 3.63 17.0 255 1.35 3.74 75.0 36.0 42.0 118 3.59 375 36.0 45.6
50 RHS 125 217 3.69 14.9 218 1.09 2.69 62.5 385 53.9 0.983 2.52 313 385 58.5
35 RHS 9.07 16.1 3.78 1.2 157 0.737 117 43.8 423 84.5 0.688 1.05 219 42.3 917
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TABLE 5.2-2(2)(B) 1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES
about y-axis

..—W’ y
Design Web Capacities
Design . q i
Designation Mass Section Shear Interior Bearing End Bearing t * d
(et g”a"p’ggiq; Vs ORoy ORup B Do L ORuy ORop 2B Do L ' L
d b t by, by, r by, by, r y
mm mm mm kg/m OMgy kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
200 x 100 x 100 RHS| 41.3 79.1 389 2.60 7.69 125 25.0 17.5 1.97 7.61 62.5 25.0 19.0
90 RHS| 377 731 359 2.25 6.73 113 275 21.4 1.77 6.64 56.3 275 23.2 Notes:
80 RHS 339 65.9 327 1.92 5.77 100 30.0 26.3 1.57 5.66 50.0 30.0 285 :
6.0 RHS| 26.2 44.4 257 135 3.79 75.0 35.0 40.8 1.18 3.64 375 35.0 443 1. REFER to the OneSteel Australian Tube Mills
50 RHS 221 33.3 219 1.10 274 62.5 375 52.5 0.983 2.58 313 375 57.0 mga‘;ggnAgﬁ';‘f;tgiLgﬁt'Dgf(ﬁ’s’*t‘jé:’ercﬁons
40 RHS 179 23.5 179 0.854 1.69 50.0 40.0 70.0 0.786 1.54 25.0 40.0 76.0 andassociatedﬁnié‘shes_mePAGcanmat
152 x 76 x 60 RHS| 194 28.4 187 1.44 431 75.0 23.0 26.8 1.18 4.23 375 23.0 29.1 www.austubemills.com.
50 RHS 164 22.3 160 1.15 3.32 62.5 25.5 35.7 0.983 3.22 313 25.5 38.8 2. Onesteel Australian Tube Mills C450PLUS™ products
150 x 100 x 10.0 RHS 33.4 60.9 389 2.60 7.69 125 25.0 175 1.97 7.61 62.5 25.0 19.0 satisfy both the strength and elongation requirements of
9.0 RHS 30.6 56.5 359 2.25 6.73 113 275 214 1.77 6.64 56.3 275 23.2 AS/NZS 1163 Grades C350L0 (with the higher elongation
80 RHS 277 518 327 1.92 5.77 100 30.0 26.3 1.57 5.66 50.0 30.0 28.5 requirements) and C450L0 (with the higher strength
60 RHS 214 40.7 257 135 3.79 75.0 35.0 40.8 118 3.64 375 35.0 44.3 e O o s = o e
50 RHS 18.2 318 219 1.10 274 62.5 375 52.5 0.983 2.58 313 375 57.0 neset > :
40 RHS 1438 22.6 179 0.854 169 50.0 40.0 70.0 0.786 1.54 25.0 40.0 76.0 8. E;’;‘r’m"gt;'l‘gzl'r:‘gtg’fm‘;Ifr‘]‘;tfsvg:ﬁ‘c';‘f’fgf:mrwlﬁfenor
150 x 50 x 6.0 RHS 167 16.4 111 172 481 75.0 10.0 11.7 1.18 477 375 10.0 12.7 or End Bearing,
50 RHS| 14.2 12.9 97.2 1.30 3.85 62.5 12.5 175 0.983 3.81 313 12.5 19.0
40 RHS 116 9.19 816 0.962 2.88 50.0 15.0 26.3 0.786 2.83 25.0 15.0 28.5
30 RHS  8.96 5.89 64.2 0.836 1.82 30.0 19.0 44.3 0.769 174 15.0 19.0 481
25 RHS| 753 4.40 54.7 0.685 1.31 25.0 20.0 56.0 0.641 1.22 12.5 20.0 60.8
20 RHS  6.07 3.10 44.7 0.539 0.800 20.0 21.0 73.5 0.513 0.723 10.0 21.0 79.8
127 x 51 x 6.0 RHS| 147 14.5 114 1.70 479 75.0 10.5 12.3 1.18 475 375 10.5 13.3
50 RHS| 125 12.4 99.6 1.29 3.83 62.5 13.0 18.2 0.983 3.79 313 13.0 19.8
35 RHS| 9.07 7.49 74.8 0.810 2.37 438 16.8 33.5 0.688 2.31 21.9 16.8 36.4
125 x 75 x 6.0 RHS| 167 23.9 184 1.44 433 75.0 22.5 26.3 1.18 4.25 375 22.5 28.5
50 RHS| 14.2 20.5 158 1.15 3.34 62.5 25.0 35.0 0.983 3.25 313 25.0 38.0
40 RHS 116 15.1 130 0.884 2.32 50.0 275 481 0.786 2.20 25.0 275 52.3
30 RHS  8.96 9.80 101 0.809 1.20 30.0 3L5 73.5 0.769 1.08 15.0 315 79.8
25 RHS| 753 7.39 85.1 0.667 0.756 25.0 32,5 91.0 0.641 0.670 12.5 32.5 98.8
20 RHS  6.07 5.27 69.0 0.528 0.410 20.0 33.5 117 0.513 0.358 10.0 33.5 127
102 x 76 x 6.0 RHS 147 20.5 187 1.44 431 75.0 23.0 26.8 1.18 4.23 375 23.0 291
50 RHS| 125 17.8 160 115 3.32 62.5 25.5 35.7 0.983 3.22 313 25.5 38.8
35 RHS 9.7 121 17 0.759 1.76 438 29.3 58.5 0.688 1.64 21.9 29.3 63.5
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TABLE 5.2-2(3)(A) 1) RHS

Rectangular Hollow Sections (2) CA50PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _ Finish )
DESIGN SECTION MOMENT AND WEB CAPACITIES

about x-axis b
Design Section Moment Capacities Design Web Capacities
Designation Mass About x-axis Torsion Shear Interior Bearing End Bearing t [« d
REIRDY OMgy FLR oM, oV, ORpy PRy Slex by Le GRpy ORpp 250y Doy Lo
d b t by, by, r by, by, r
mm mm mm kg/m kNm m kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
100 x 50 x 6.0 RHS 12.0 18.4 1.60 9.94 244 135  3.79 75.0 350 408 1.18 3.64 375 350 443
50 RHS 10.3 16.1 1.64 8.87 208 1.10 2.74 62.5 375 525 | 0.983 258 313 375 57.0
40 RHS 8.49 13.5 1.68 7.58 170 | 0.854  1.69 50.0  40.0 700 | 0.786 154 250  40.0 76.0 Notes:
35 RHS 753 12.1 1.70 6.85 151 0738 121 43.8 41.3 825 | 0.688  1.08 21.9 41.3 89.6 otes:
30 RHS 6.60 10.8 173 6.08 131 0.797 0758  30.0 440 103 | 0769 0.667 15.0 44.0 111 1. REFER to the OneSteel Australian Tube Mills
25 RHS| 5.56 9.18 1.74 5.22 110 0.659 0.455  25.0 45.0 126 0641 0.396 125 45.0 137 PRODUCT AVAILABILITY GUIDE (PAG) for
20 RHS 450 7.37 176 4.31 889 | 0524 0.238 200 460 161 | 0513 0.205 100  46.0 175 '"fgrma"f"_‘ °';tpe_%;;\fgsﬂge?¢'ﬁ
1.6 RHS 3.64 5.05 178 3.53 717 | 0417 0123 160 468 205 | 0.410 0106 800  46.8 222 jvcvwajjgﬁjﬁfm";g'csof © PAG can be found at
76 x 38 x 40 RHS 6.23 7.34 1.24 4.03 126 | 0.883  2.30 50.0 280 490 | 0.786 217 25.0 280  53.2 i .
30 RHS 490 6.0 128 331 | 972 0808 118 300 320 747 0769 106 150 320 811 z S;;f;fgﬁ”;gﬂf‘:n;ﬁeam"fj;‘;i?lzhqufé&iﬁsof
25 RHS 415 514 1.30 2.87 82.2 | 0.667 0739  25.0 33.0 924 | 0.641 0.655 125 33.0 100 ASINZS 1163 Grades C350L0 (with the higher elongation
75 x 50 x 6.0 RHS 9.67 114 2.05 711 178 1.44 4.33 75.0 22.5 26.3 118 4.25 375 22.5 28.5 requirements) and C450L0 (with the higher strength
50 RHS 8.35 101 211 6.41 153 1.15 3.34 62.5 25.0 35.0 0.983 3.25 31.3 25.0 38.0 requirements of f, = 450 MPa and f, = 500 MPa). See
40 RHS 6.92 8.56 217 5.52 126 | 0.884  2.32 50.0 275 481 | 0.786  2.20 25.0 275 52.3 Section 2.4.2 for a detailed definition of C450PLUS™.
30 RHS 542 6.92 2.23 4.47 97.4 0.809 1.20 30.0 315 73.5 0.769 1.08 15.0 315 79.8 3. FLR based on most conservative case (B, = 1).
25 RHS 458 5.91 2.25 3.85 82.3 0.667 0.756 25.0 325 91.0 0.641 0.670 12.5 325 98.8 4. Bold listings in the table note whether design web
20 RHS 372 4.77 2.28 3.19 66.8 0.528 0.410 20.0 33.5 117 0.513 0.358 10.0 33.5 127 bearing yielding or buckling is critical for either Interior
16 RHS| 3.01 3.34 2.30 2.62 54.0 | 0.420 0.216  16.0 34.3 150 | 0410 0186  8.00 343 163 or End Bearing.
75 x 25 x 25 RHS 3.60 4.07 0.572 173 791 | 0667 0756  25.0 325 91.0 @ 0.641 0670 125— 325  98.8 5. NOTE: Grey shaded listings are to C450L0 which
20 RHS 2.93 3.36 0.584 1.47 64.2 = 0528 0.410  20.0 335 117 0.513 _0.355——~ 100\ — 335 127 is a non-standard grade - availability is subject to
16 RHS 2.38 2.76 0.594 1.23 519 0420 0.216  16.0  34.3 150 —6440 | N8B\ 80T 343 163 minimum order criteria. The standard grade for the
65 x 35 x 40 RHS 5.35 5.38 121 3.05 106 0906 256 500 225 739 |\0.Jg6 I DoXA L7560 — 225 428 shaded listings is AS/NZS 1163-C350L0. Please
30 RHS 425 445 1.25 2.54 82.3 | 0.817 1 44 30.0—=265 [ (618 \ 69/ [183— 150 265 671 “?ft‘f]rtth‘? earlier f"b'[fs ;0' d'ff'gg Va{ﬁesoassi;’aa;ig
25 RHS 360 383 127 221 697 0672 f o0\ | 375 \\z_.d ) \berr 0ss0 125 275 836 for further Information on grades and avallability
20 RHS 2.93 316 1.29 1.85 56.7 _, Iobs‘xe \ A0\ \ _Jg5 0513 0.465  10.0 28.5 108 ’
50 x 25 x 30 RHS 3.07 2.37 0.807 126 (©NN T \ 1835 | | E82\ | | 3a>\—109.0 44.3 0.769 174 15.0 19.0 481
25 RHS 262 2.07 0.826 — 217 \\_ 51\ \ 0683 ) | h.3—"250 20.0 56.0 0.641 122 12.5 20.0 60.8
20 RHS 215 173 G848 bgslzl) \z\z\s\ 10.539" 0.800 20.0 21.0 735 0513 0723 100 21.0 79.8
16 RHS \L43 \0359\ \d8do[” \3 0.426 0452  16.0 21.8 954 | 0410 0.399  8.00 21.8 104
50 x 20 x 3.0~ RS/ /233\ \ N9\ T 051 T lelo42 60.3 0.836  1.82 30.0 19.0 443 | 0.769 174 15.0 19.0 481
2. ( \2.42) J\\183\ 0526 0.847 514 | 0685 131 25.0 200 560 0641 122 12.5 200 608
2. \X199/ 153 0541  0.730 420 | 0.539 0.800 20.0 21.0 735 0513 0723 100 21.0 79.8
16\ R 1.63 1.27 0.552  0.619 34.2 | 0.426 0452  16.0 21.8 954 0410 0.399  8.00 21.8 104
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TABLE 5.2-2(3)(B) 1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES
about y-axis

Lo
Design Web Capacities
Design . . X
Designation Mass Section Shear Interior Bearing End Bearing t +— d
Begin (’;Aaopmagirt];/ oVy ORpy HRpp Slext by i ORpy ORpp 2.5 by, i
d b t by by, r by by, r
mm mm mm kg/m OMgy kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
100 x 50 x 60 RHS| 12.0 11.2 111 1.72 4.81 75.0 10.0 11.7 1.18 4.77 375 10.0 12.7
50 RHS| 103 9.88 97.2 1.30 3.85 62.5 12.5 17.5 0.983 3.81 313 12.5 19.0
40 RHS  8.49 8.23 816 0.962 2.88 50.0 15.0 26.3 0.786 2.83 25.0 15.0 285 Notes:
35 RHS 753 6.92 731 0.814 2.39 43.8 16.3 325 0.688 2.33 21.9 16.3 35.3 1. REFER to the OneSteel Australian Tube Mills
30 RHS 6.60 5.63 64.2 0.836 1.82 30.0 19.0 44.3 0.769 1.74 15.0 19.0 481 PRODUCT AVAILABILITY GUIDE (PAG) for
25 RHS| 5.56 4.22 54.7 0.685 1.31 25.0 20.0 56.0 0.641 1.22 12.5 20.0 60.8 information on the availability of listed sections
20 RHS| 450 2.97 44.7 0.539  0.800 20.0 21.0 735 0.513 0.723 10.0 21.0 79.8 and associated finishes. The PAG can be found at
1.6 RHS _ 3.64 210 364 | 0.426 __ 0.452 16.0 21.8 95.4 0410  0.399 8.0 218 104 www.austubemills.com.
76 x 38 x 40 RHS| 6.23 450 58.3 1.07 312 50.0 9.00 15.8 0.786 3.09 25.0 9.00 171 2. OneSteel Australian Tube Mills C450PLUS™ products
30 RHS  4.90 3.61 46.7 0.866 2.09 30.0 13.0 30.3 0.769 2.04 15.0 13.0 329 ;as‘;;zsbmg‘gs"e”gm and elongation requirements of
rades C350L0 (with the higher elongation
25 RHS 415 2.83 40.1 0.704 1.60 25.0 14.0 39.2 0.641 1.55 12.5 14.0 42.6 requirements) and CA50L0 (with the higher strength
75 x 50 x 60 RHS| 9.67 8.56 111 1.72 481 75.0 10.0 11.7 1.18 477 375 10.0 12.7 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS 8.35 7.61 97.2 1.30 3.85 62.5 12.5 175 0.983 3.81 313 12.5 19.0 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS  6.92 6.47 816 0.962 2.88 50.0 15.0 26.3 0.786 2.83 25.0 15.0 285 3. Bold listings in the table note whether design web
30 RHS 5.42 5.17 64.2 0.836 1.82 30.0 19.0 44.3 0.769 174 15.0 19.0 481 bearing yielding or buckling is critical for either Interior
25 RHS 458 4.03 54.7 0.685 1.31 25.0 20.0 56.0 0.641 1.22 125 20.0 60.8 or End Bearing.
20 RHS 372 2.86 44.7 0.539 0.800 20.0 21.0 73.5 0.513 0.723 10.0 21.0 79.8 4. NOTE: Grey shaded listings are to C450L0 which
16 RHS 3.01 2.03 36.4 0.426 0.452 16.0 21.8 95.4 0.410 0.399 8.00 21.8 104 is a non-standard grade - availability is subject to
75 x 25 x 25 RHS  3.60 1.64 243 0.754 1.88 25.0 7.50 21.0 0.641 135 125 ——#50 228 minimum order criteria. The standard grade for the
20 RHS 293 117 20.4 0.578 1.40 20.0 8.50 29.8 0.513 7 \ m\\\\Fg.so 32.3 f:%?iif :EIZ:II?egrSt;Sb Qi’gﬁ ;;Zig:ﬁj"e;oasf’;ﬁif:ted
16 RHS  2.38 0.816 17.0 0.449 1.01 16.0 9.30 40.7 o419/-\09 EN 0 9.30 44.2 ter to
8 x 3 x 40 RAS[_ 535 | 348 | w5 | IU_ 37 500 750 il 086\ ) BN\ \254/ 750 143 o e o e e ane sty
30 RHS 4.25 2.88 423 0878 215 30.0 15 ——268 ([ 0769\ 41 ‘150 115 29.1 g '
25 RHS 3.60 2.41 36.5 0.711 1.67 25,0\ r m\ \\ 350 \\aes\\ 162 12.5 12.5 38.0
20 RHS 293 1.77 301 o 554 11— 20\\ |\ %% \\ 473 0513 111 10.0 13.5 513
50 x 25 x 30 RHS 3.07 1.44 27. ) 949 T \ 235 \ \300=\\d58>—152 0.769 2.33 15.0 6.50 16.5
25 RHS 262 1.26 @/rﬂ d 7@4 \N\\es\\ J25d M 750 21.0 0.641 1.85 12.5 750 22.8
20 RHS 215 105 ¢ (~2b 4\\ 0.578\ \ \ 40 \—20.0 8.50 29.8 0.513 1.37 10.0 8.50 32.3
16 RHS 175 TN\ 0.y77 N —Tr0 \\ 0.5249—" 101 16.0 9.30 40.7 0.410 0.973 8.00 9.30 44.2
50 x 20 x 30-~REB /283 |\ N\\LO6— (~2b4 “ 7102 2.44 30.0 4.00 9.33 0.769 2.43 15.0 4.00 101
2. \\24p)\\ 988 182 0.801 1.97 25.0 5.00 14.0 0.641 1.95 12.5 5.00 15.2
2. x99 '~ 0783 15.6 0.603 1.50 20.0 6.00 21.0 0.513 1.48 10.0 6.00 22.8
16\R 1.63 0.582 131 0.463 112 16.0 6.80 29.8 0.410 110 8.00 6.80 32.3
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TABLE 5.2-3 (L) SHS
Square Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 @) Finish )
DESIGN SECTION MOMENT AND WEB CAPACITIES

about x- and y-axis —b

Design Section Moment Capacities Design Web Capacities
Designation Mass Moment Torsion Shear Interior Bearing End Bearing t—» d X
REILDY oMy, oM, oV, & ﬁ Srex by, i ORpy ORpp 2.5rgy by i
d b t by by, r by, by, r
mm mm mm kg/m KNm KNm kN KN/mm KN/mm mm mm KN/mm KN/mm mm mm
50 x 50 x 60 SHS| 7.32 4.58 3.34 851 | 1.34 377 750 100 117 | 0.917 375 375 100 127
50 SHS| 6.39 414 3.07 747 | 1.001 304 625 125 175 | 0.764 301 313 125  19.0
40 SHS | 5.35 3.59 2.70 627 | 0748 230 500 150 263 | 0.611 226 250 150 285 Notes:
30 SHS| 4.25 2.96 2.22 493 | 0650 150 300 190 443 | 0598 145 150 190 481 1. REFER to the OneSteel Australian Tube Mills
25 SHS| 3.60 2.54 1.93 420 | 0533 111 250 200 560 | 0.499 105 125 200  60.8 PRODUCT AVAILABILITY GUIDE (PAG) for
20 SHS| 293 2.10 1.61 343 | 0419 0713 200 210 735 0399 0.654 100 210 7958 information on the availability of listed sections
16 SHS 2.38 1.61 1.33 280 | 0331 0420 160 218 954 | 0.319 0374 8.00 218 104 and associated finishes. The PAG can be found at
40 x 40 x 40 SHS| 4.09 212 157 478 | 0.810 243 500 100 175 | 0.611 241 250 100  19.0 www.austubemills.com. _
30 SHS 3.30 1.80 1.34 381 | 0.668 165 300 140 327 | 0598 161 150 140 355 2 E;’a'fm"smi‘gzi'r:‘“c"fi‘;‘;i2°tfsvg*r‘i§‘c*;‘f’fgf:mrwlﬁtberior
25 SHs 282 156 117 327 0544 128 250 150 420 | 0499 124 125 150 456 or End Boaring. 9
20 SHS| 231 1.30 0.989 269 | 0426 0888 200 160 560  0.399 0.840 100 160  60.8
16 SHS 188 1.07 0.824 220 | 0335 0571 160 168 735  0.319 0523 800 168  79.8
35 x 35 x 30 SHS| 2.83 1.33 0.978 325 | 0683 172 300 115 268 | 0598 169 150 115 291
25 SHS| 242 116 0.866 280 | 0553 135 250 125 350 | 0499 132 125 125  38.0
20 SHS| 199 0.975 0.735 231 | 0431 0973 200 135 473 | 0399 0935 100 135 513
16 SHS 163 0.808 0.616 190 | 0.338  0.658 160 143 626 | 0.319 0615 800 143  67.9
30 x 30 x 30 SHS| 236 0.932 0.676 269 | 0704 178 300 9.00 210 @ 0598 176 150 9.00 2258
25 SHS| 203 0.822 0.605 233 | 0566 142 250 100 280 | 0499 140 125 100 304
20 SHS| 168 0.695 0.519 194 | 0439 105 200 110 385 | 0.399 102 100 110 418
16 SHS 138 0.580 0.439 6.0 | 0.343 0745 160 118 516  0.319 0710 8.00 118 561
25 x 25 x 30 SHS 1.89 0.603 0.430 213 | 0738 185 300 650 152 | 0598 183 150 650 165
25 SHS| 164 0.539 0.391 187 | 0587 149 250 750 210 | 0.499 147 125 750 2238
20 SHS| 136 0.462 0.341 157 | 0450 112 200 850 29.8  0.399 110  10.0 850 323
16 SHS 112 0.389 0.292 13.0 | 0.349 0.825 160 930 407 | 0.319 0.801 800  9.30  44.2
20 x 20 x 20 SHS| 105 0.276 0.200 1.9 | 0.469 119 200 6.00 210 | 0.399 117 100 6.00 22.8
16 SHS 0.873 0.236 0475 100 | 0.360 0.897 160 6580 29.8 0319 0.881 800  6.80 323

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com
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TABLE 5.2-4(1) 1) SHS

Square Hollow Sections [2) C450PLUS™
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES
about x- and y-axis —b

Design Section Moment Capacities Design Web Capacities t—> d X
Designation Mass . Shear Interior Bearing End Bearing
e Moment forsion oV, ORy, oR 5r, b L oR oR 2.5r, b L
Moy oM, Y Y bl o o < oA kil o o -
d b t by, by, r by by r
mm mm mm kg/m kNm kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
400 x 400 x 16.0 SHS 186 1350 1060 2830 3.42 6.76 200 160 70.0 3.14 6.15 100 160 76.0 Notes:
125 SHS| 148 937 856 2250 2.61 3.58 156 169 94.5 2.46 3.16 78.1 169 103 1. REFER to the OneSteel Australian Tube Mills
100 SHS 120 670 703 1820 206 191 125 175 123 197 166 625 175 133 " PRODUCT AVAILABILITY GUIDE (PAG) for
350 x 350 x 160 SHS| 161 1020 790 2440 3.47 8.00 200 135 59.1 3.14 742 100 135 64.1 information on the availability of listed sections
125 SHS| 128 768 644 1950 2.64 4.47 156 144 80.5 2.46 4.00 78.1 144 87.4 and associated finishes. The PAG can be found at
100 SHS| 104 548 530 1580 2.08 244 125 150 105 1.97 214 62.5 150 114 www.austubemills.com.
80 SHS 842 393 434 1280 1.64 1.28 100 155 136 1.57 111 50.0 155 147 2. OnesSteel Australian Tube Mills C450PLUS™ products
300 x 300 x 16.0 SHS 136 732 562 2060 3.54 9.28 200 110 48.1 3.14 8.80 100 110 52.3 satisfy both the strength and elongation requirements of
125 SHS| 109 596 461 1650 | 2.68 558 156 119 665 @ 246 510 781 19 722 ASINZS 1163 Grades C350L0 (with the higher elongation
100 SHS 884 436 382 1340 | 210 319 125 125 875 = 197 284 625 125 950 requirements) and C450L0 (with the higher strength
requirements of f, = 450 MPa and f, = 500 MPa). See
80 SHS 716 311 314 1090 1.66 1.72 100 130 114 1.57 1.50 50.0 130 124 Section 2.4.2 for a detailed definition of C4A50PLUS™.
250 x 250 x 16.0 SHS 111 489 373 1670 3.65 10.5 200 85.0 37.2 3.14 10.1 100 85.0 40.4 3. Bold listings in the table note whether design web
125 SHS| 89.0 402 309 1350 = 2.74 686 156 938 525 @ 2.46 644 781 938 570 bearing yielding or buckling is critcal for either Interior
10.0 SHS 727 329 258 1100 2.14 4.23 125 100 70.0 1.97 3.84 62.5 100 76.0 or End Bearing.
90 SHS 659 283 236 1000 1.90 3.26 113 103 79.7 177 2.92 56.3 103 86.6
80 SHS 591 237 213 899 1.68 2.39 100 105 91.9 1.57 211 50.0 105 99.8
6.0 SHS 450 154 165 685 1.23 1.06 75.0 110 128 118 0.920 375 110 139
200 x 200 x 16.0 SHS 855 295 222 1290 3.85 11.5 200 60.0 26.3 3.14 11.3 100 60.0 28.5
125 SHS 694 246 188 1050 2.84 8.08 156 68.8 38.5 2.46 7.81 78.1 68.8 41.8
10.0 SHS 570 206 158 864 2.19 5.48 125 75.0 52.5 1.97 5.15 62.5 75.0 57.0
90 SHS 518 188 146 786 1.95 4.42 113 77.5 60.3 1.77 4.09 56.3 77.5 65.4
80 SHS 465 168 132 707 1.71 3.38 100 80.0 70.0 1.57 3.07 50.0 80.0 76.0
6.0 SHS 356 110 103 541 1.25 1.60 75.0 85.0 99.2 1.18 1.41 375 85.0 108
50 SHS 29.9 83.8 87.9 456 1.03 0.953 62.5 87.5 123 0.983  0.830 31.3 87.5 133
150 x 150 x 100 SHS| 413 109 82.9 624 2.30 6.69 125 50.0 35.0 1.97 6.50 62.5 50.0 38.0
90 SHS 377 101 76.8 570 2.03 5.68 113 52.5 40.8 1.77 5.46 56.3 52.5 44.3
80 SHS 339 915 70.2 515 177 4.64 100 55.0 481 1.57 4.40 50.0 55.0 52.3
6.0 SHS 26.2 71.0 55.7 397 1.28 2.54 75.0 60.0 70.0 1.18 2.30 375 60.0 76.0
50 SHS 221 54.6 47.8 336 1.05 1.60 62.5 62.5 87.5 0.983 1.42 31.3 62.5 95.0
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TABLE 5.2-4(2) (1) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN SECTION MOMENT AND WEB CAPACITIES
about x- and y-axis —b

Design Section Moment Capacities Design Web Capacities
Designation Mass R — Torsion Shear Interior Bearing End Bearing . d i |
[PEr 0% ORoy ORup 5lext Do L. ORey ORop  2.5Meq Do L
Mgy oM, _ _ — _ _ —
d b t by, by, T by, by r
mm mm mm kg/m kNm kNm kN kN/mm kN/mm mm mm kN/mm kN/mm mm mm
125 x 125 x 100 SHS| 334 72.0 54.2 504 2.41 7.21 125 375 26.3 1.97 7.08 62.5 37.5 28.5
90 SHS 30.6 66.8 50.6 462 211 6.23 113 40.0 311 1.77 6.09 56.3 40.0 33.8
80 SHS 277 61.2 46.6 419 1.83 5.24 100 42.5 37.2 1.57 5.07 50.0 42.5 40.4 Notes:
6.0 SHS 214 48.6 374 325 1.31 3.16 75.0 47.5 55.4 1.18 2.95 375 47.5 60.2 . X
50 SHS 18.2 411 32.3 276 | 107 211 625 500 700 | 0983 192 313  50.0  76.0 1. REFER fo the OneSteel Australian Tube Mills
40 SHS 148 29.7 26.7 225 05838 119 500 525 919 0786 106 250 525  99.8 DA O e O o
100 x 100 x 100 SHS| 256 42.6 31.6 384 2.60 7.69 125 25.0 175 1.97 7.61 62.5 25.0 19.0 and associated finimYPAG can be found at
90 SHS 235 39.9 29.8 354 2.25 6.73 113 27.5 214 1.77 6.64 56.3 27.5 23.2 www.austubemills.com.
80 SHS 214 36.9 27.8 323 1.92 5.77 100 30.0 26.3 1.57 5.66 50.0 30.0 28.5 ’ .
2. OneSteel Australian Tube Mills C450PLUS™ products
6.0 SHS 16.7 29.8 22.7 253 1.35 3.79 75.0 35.0 40.8 1.18 3.64 375 35.0 44.3 satisfy both the strength and elongation requi‘rjements of
50 SHS 142 25.7 19.8 216 1.10 2.74 62.5 375 52.5 0.983 2.58 31.3 375 57.0 AS/NZS 1163 Grades C350L0 (with the higher elongation
40 SHS 116 21.0 16.5 177 0.854 1.69 50.0 40.0 70.0 0.786 1.54 25.0 40.0 76.0 requirements) and C450L0 (with the higher strength
30 SHS 8.96 13.9 12.9 135 0.797  0.758 30.0 44.0 103 0.769  0.667 15.0 44.0 111 requirements of f, = 450 MPa and f, = 500 MPa). See
25 SHS 753 10.6 11.0 114 0.659  0.455 25.0 45.0 126 0.641  0.396 12.5 45.0 137 Section 2.4.2 for a detailed definition of C450PLUS™.
20 SHS 6.07 7.63 8.97 92.2 0.524 0.238 20.0 46.0 161 0.513  0.205 10.0 46.0 175 3. Bold listings in the table note whether design web
90 x 90 x 25 SHS 6.74 9.03 8.80 102 0.662 0.551 25.0 40.0 112 0.641 0.482 12,5 40.0 122 bearing yielding or buckling is critical for either Interior
20 SHS 545 6.48 7.20 82.6 0.525 0.291 20.0 41.0 144 0.513  0.252 10.0 41.0 156 or End Bearing.
89 x 89 x 6.0 SHS| 147 23.0 174 222 1.38 4.03 75.0 29.5 34.4 1.18 3.92 37.5 29.5 37.4
50 SHS 125 19.9 15.3 190 111 3.02 62.5 32.0 44.8 0.983 2.88 31.3 32.0 48.6
35 SHS | 9.07 14.5 115 138 0.746 1.44 43.8 35.8 715 0.688 131 21.9 35.8 77.6
20 SHS 5.38 6.37 7.04 81.6 0.525 0.298 20.0 40.5 142 0.513  0.258 10.0 40.5 154
75 x 75 x 6.0 SHS 120 15.6 11.7 181 1.44 4.33 75.0 22.5 26.3 1.18 4.25 375 22.5 28.5
50 SHS 10.3 13.6 10.4 156 1.15 3.34 62.5 25.0 35.0 0.983 3.25 31.3 25.0 38.0
40 SHS 849 114 8.78 129 0.884 2.32 50.0 275 48.1 0.786 2.20 25.0 27.5 52.3
35 SHS 753 10.2 7.90 114 0.760 179 43.8 28.8 57.5 0.688 1.66 21.9 28.8 62.4
30 SHS 6.60 8.99 6.98 99.4 0.809 1.20 30.0 315 73.5 0.769 1.08 15.0 315 79.8
25 SHS 5.56 6.90 5.98 84.0 0.667  0.756 25.0 325 91.0 0.641  0.670 12.5 32.5 98.8
20 SHS 450 4.91 4.91 68.2 0.528 0.410 20.0 335 117 0.513 0.358 10.0 33.5 127
65 x 65 x 6.0 SHS| 101 111 8.31 153 1.51 4.52 75.0 175 20.4 1.18 4.46 375 175 22.2
50 SHS 875 9.85 743 132 119 3.55 62.5 20.0 28.0 0.983 3.48 31.3 20.0 30.4
40 SHS 723 8.34 6.36 109 0.906 2.56 50.0 22.5 39.4 0.786 247 25.0 22.5 42.8
30 SHS 5.66 6.71 511 85.0 0.817 1.44 30.0 26.5 61.8 0.769 1.33 15.0 26.5 67.1
25 SHS 478 5.54 4.40 72.0 0.672  0.945 25.0 27.5 77.0 0.641 0.850 12.5 27.5 83.6
20 SHS 3.88 3.97 3.63 58.6 0.532 0.528 20.0 28.5 99.8 0.513  0.465 10.0 28.5 108
16 SHS 313 2.84 2.98 47.5 0.422 0.283 16.0 29.3 128 0.410 0.246 8.00 29.3 139
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TABLE 5.2-4(3) O SHS
Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _ Finish )
DESIGN SECTION MOMENT AND WEB CAPACITIES

about x- and y-axis —b

Design Section Moment Capacities Design Web Capacities t—> d X
Designation Mass . Shear Interior Bearing End Bearing
per m Moment Torsion V. Ry ORup Bryy b, L Ry ORuy 2.5 b, L
oMy, oM, : Wy = 2 ] ACalc R ) & e ]
d b t by, by, r by by r
mm mm mm kg/m kNm kNm kN kN/mm kN/mm mm mm KkN/mm kN/mm mm mm
50 x 50 x 6.0 SHS 7.32 5.89 4.30 109 172 481 750 100 117 118 477 @5 100 127 Notes:
50 SHS 6.39 5.33 3.95 960 130 385 625 125 175 = 0.983 381 3 125 190 . )
40 SHS 535 461 347 80.6  0.962 288 500 150 263 0786 {@B3\\ 5 150 285 L EROBUCT AL ABILITY GOIDE (PAG) o
30 SHS 425 3.80 2.86 634 0836 182 300 190 443 0.8\ \N4)) \150 190 481 information on the availability of listed sections
25 SHS 3.60 3.27 2.48 540 0.685 131 250 200 56 ,0/\0 §ADNY2Z/ 125 200 6038 and associated finishes. The PAG can be found at
20 SHS 293 2.66 2.07 442 0539 0800 200 210 _ 78X ) A1 Me723 100 210 798 www.austubemills.com.
16 SHS 238 1.92 171 359  0.426 0452 160 21§, ~95% 040 0.399 800 218 104 2. OneSteel Australian Tube Mills C450PLUS™ products
40 x 40 x 40 SHS 4.09 2.73 2.02 614 = 1.04 308 50.0 10.0 \ 47‘5\) 0.786 3.05 250 10.0 19.0 satisfy both the strength and elongation requirements of
30 SHS 3.30 2.32 172 490  0.859 205 300~ \U.O\52Z7 0769 200 150 140 355 ASINZS 1163 Grades C350L0 (with the higher elongation
25 SHS 2.82 2.01 151 420 0700 156——%80\. )150 420 0641 150 125 150 456 reduriements) and 75010 (with the higher strengfh
20 SHS 231 167 127 346 0548 L o\i (208460 560 0513 0975 100 160 608 A o h Gt oo o). e
16 SHS 1.88 1.36 1.06 283 | 0.431 ﬁ\Q 6.8 735  0.410 0578 8.00 168  79.8 3. Bold listings in the table note whether design web
35 x 35 x 30 SHS 2.83 171 1.26 418 08{\ |\245°\*300 115 268 0769 211 150 115 291 " bearing yielding or buckling is critical for either Interior
25 SHS 242 1.50 111 ,{6.(\\&.711 VY67 250 125 350 0641 162 125 125 380 or End Bearing.
20 SHS 1.99 1.25 0.945 S228\ \\ 0554/ 117 200 135 473 0513 111 100 135 513 4. NOTE: Grey shaded listings are to C450L0 which
16 SHS 1.63 1.04 0.792 [0\ A \0M35 0760 16.0 143 626  0.410 0.699  8.00 14.3 67.9 is a non-standard grade - availability is subject to
30 x 30 x 30 SHS 236 1.20 0869 | L 845 T 0.905 225 300 900 210 0.769 222 150 900 228 minimum order criteria. The standard grade for the
25 SHS 203 106 .~ ONR | /( 300 0728 178 250 100 280 0641 174 125 100 304 f:fi‘??ﬁ gzﬂrgst ;Sb I’;i’f“c‘)fi ;;G?r’](\i:ﬁj?el-soag)slf)i?;ed
20 SHS 168 0893 (~—0.68 250 0564 129 200 110 385 0513 125 100 110 418 with this a5 & standard gra de_Q'See tho OSATM PAG
16 SHS 1 38 0\46 ) 0.564 206 0441 0.888 160 118 516  0.410 0.836 800 118 561 for further information on grades and availability
25 x 25 x 30 39—\ OB~ 0.553 274 0949 235 300 650 152 @ 0769 233 150 650 165 ’
25 SHS 3/64\\\‘0\6%) 0.503 240 0754 188 250 750 210 0641 185 125 750 228
2.0 sSO\id6 ) ) \o504 0.438 202 0578 140 200 850 298 0513 137 100 850 323
16 \ L~ 0.500 0.375 167 | 0.449 101 160 930 407  0.410 0.973 800 930  44.2
20 x 20 x 20 L5 0.355 0.258 154 | 0.603 150 200 6.00 210 0513 148 100 6.00 228
16 S 0.873 0.304 0.224 129 | 0463 112 160 680  29.8 0410 110 800  6.80 323
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TABLE 5.3-1 (1) RHS

Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)_ Finish )

DESIGN MOMENT CAPACITIES FOR MEMBERS
WITHOUT FULL LATERAL RESTRAINT

‘ b
bending about x-axis
Designation Mass oM oV Design Member Moment Capacities, oM, (kNm) =R t [+ d x- X
d b t perm X v Effective Length (L,) in metres

mm mm mm kg/m kNm kN 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 m
75 x 25 x 25 RHS 360 | 317 | 615 @317 | 315 310 3.05 301 296 292 283 274 266 258 251 244 230 0.736 Notes:

20 RHS| 293 | 262 | 499 | 262 262 | 256 252 249 245 241 234 227 221 214 208 202 191 0.751

16 RHS 238 215 404 215 215 | 210 207 204 201 198 193 187 18 177 172 167 158 0764 1. REFER to the OneSteel Australian Tube Mills

PRODUCT AVAILABILITY GUIDE (PAG) for

65 x 35 x 40 RHS 535 | 418 824 | 418 418 418 418 418 | 410 406 399 3.93 386 3.80 373 367 355 155 information on the availability of listed sections
30 RHS| 425 | 346 640 346 346 346 346 346 | 339 336 331 325 320 314 3.09 3.04 294 161 and associated finishes. The PAG can be found at
25 RHS| 360 | 298 | 542 298 298 298 298 298 | 292 2.89 285 280 275 271 266 262 254 164 www.austubemills.com.
20 RHS 293 246 441 246 246 246 246 246 | 241 239 235 231 227 224 220 217 210 166 2. Values of $M, based on a,,, = 1.0 (uniform moment over
50 x 25 x 30 RHS 307 | 185 475 185 185 1.85 | 1.80 178 176 174 169 165 161 157 153 150 143 | 104 entire segment) in this Table.
25 RHS| 2.62 161 405 161 161 161 157 155 153 151 148 144 141 137 134 131 125 | 106 3. Values to the left of those of the solid line are for segment
20 RHS| 215 | 134 | 331 134 134 134 | 131 130 128 127 124 121 118 115 112 110 105  1.09 lengths with full lateral restraint based on the listed FLR
16 RHS 175 | 111 270 | 111 111 111 | 109 107 106 105 102 0999 0.976 0.953 0.931 0.909 0.868 110 and oM, = ¢Ms.
50 x 20 x 30 RHS 283 | 162 469 162 | 160 157 154 152 149 146 141 136 131 127 123 119 111 | 0.657 4. FLR - segment length for Full Lateral Restraint
25 RHS 242 142 400 | 142 | 140 138 135 133 131 128 124 120 116 112 108 104 0.978 0.676 (Clause 5.3.2.4 of AS 4100) with fir, = -1.0.
20 RHS| 199 | 119 | 327 | 119 | 118 116 114 112 110 108 104 101 00975 0.943 0.912 0.883 0.827  0.695 5. For other moment distributions use the appropriate value
16 RHS 163 0989 26.6 0989|0976 0960 0.944 0928 0913 0.897 0.868 0.839 0.812 0.786 0.761 0.736 0.691  0.710 of oy, obtained from Clauses 5.6.1 0r 5.6.2 of AS 4100

and use the minimum of a,, $M,, and ¢Ms, given in this
Table.

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 5.3-2(1) 1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN MOMENT CAPACITIES FOR MEMBERS
WITHOUT FULL LATERAL RESTRAINT

‘ b
bending about x-axis
Designation Mass oM oV Design Member Moment Capacities, oM, (kNm) R t [+ d x- X
d b t perm X v Effective Length (L.) in metres

mm mm mm kg/m kNm kN 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 m

400 x 300 x 160 RHS 161 | 1110 2790 | 1110 1110 1110 1110 1110 1110 1110 1110 1110 1110 1110 1110 1110 1110 | 14.9 Notes:
125 RHS| 128 901 | 2220 901 901 901 901 901 901 901 901 901 901 901 901 901 901 | 151
100 RHS 104 649 | 1800 649 649 649 649 649 649 649 649 649 649 649 649 649 649 | 15.2

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for

80 RHS| 84.2 | 463 | 1450 463 463 463 463 463 463 463 463 463 463 463 463 463 463 | 154 information on the availability of listed sections
400 x 200 x 160 RHS 136 | 866 | 2730 | 866 866 866 866 866 866 | 853 846 839 833 827 820 814 808 @ 6.73 and associated finishes. The PAG can be found at
125 RHS 109 | 705 | 2170 | 705 705 705 705 705 705 | 695 689 684 679 674 669 664 659 | 6.87 www.austubemills.com.
100 RHS| 884 | 581 | 1760 | 581 581 581 581 581 581 | 572 568 564 559 555 551 547 543 | 6.97 2. OneSteel Australian Tube Mills C450PLUS™ products
80 RHS 716 | 467 | 1420 467 467 467 467 467 467 467 | 458 454 451 448 444 441 438 | 704 satisfy both the strength and elongation requirements of
350 x 250 x 160 RHS| 136 | 807 2400 | 807 807 807 807 807 807 807 807 807 807 807 | 787 783 778 | 117 ASINZS 1163 Grades C350L0 (with the higher elongation
125 RHS 109 | 657 1920 657 657 657 657 657 657/ 657 657 657 657 657 | 640 637 634 119 oo et 420 Mom ant ot o See
100 RHS 884 | 533 | 1560 | 533 533 533 533 533 533 533 533 533 533 533 533 | 517 515 | 121 Section 2.4.2 for a detailed definition of C450PLUS™
80 RHS 716 376 | 1260 376 376 376 376 376 376 376 376 376 376 376 376 | 368 367 | 12.2 3. Values of oM, based on a, = 1.0 (uniform moment over
300 x 200 x 160 RHS| 111 | 548 2020 548 548 548 548 548 548 548 548 | 535 532 528 524 521 517 | 8.66 entire segment) in this Table.
125 RHS 89.0 | 450 | 1620 | 450 450 450 450 450 450 450 450 | 440 437 434 431 428 425 | 8.85 4. Values to the left of those of the sold line are for segment
100 RHS 727 | 373 | 1320 | 373 373 373 373 373 373 373 373 | 365 362 360 357 355 353 | 8.99 lengths with full lateral restraint based on the listed FLR
80 RHS| 591 & 302 | 1070 | 302 302 302 302 302 302 302 302 302 | 294 292 290 288 286 @ 9.10 and oM, = oMy,
6.0 RHS 45.0 192 813 192 192 192 192 192 192 192 192 192 189 188 187 186 185 9.20 5. FLR - segment length for Full Lateral Restraint
250 x 150 x 160 RHS| 855 | 338 | 1630 @ 338 338 338 338 338 | 331 328 325 322 318 315 312 309 306 @ 5.73 (Clause 5.3.2.4 of AS 4100) with B, = -1.0.
125 RHS 694 282 | 1320 @ 282 282 282 282 282 276 274 271 269 266 264 261 259 256 | 5.90 6. For other moment distributions use the appropriate value
100 RHS 570 | 236 | 1080 | 236 236 236 236 236 236 | 229 227 225 223 221 219 217 215 | 6.02 of a,, obtained from Clauses 5.6.1 or 5.6.2 of AS 4100
90 RHS 518 | 216 @ 976 | 216 216 216 216 216 216 | 210 208 206 204 202 200 199 197 | 6.07 and use the minimum of o, $M, and M, given in this
80 RHS| 465 195 | 875 | 195 195 195 195 195 195 | 190 188 186 185 183 181 180 178 | 6.12 Table.

6.0 RHS 356 @ 149 | 668 @149 149 149 149 149 149 145 144 143 141 140 139 138 136 @ 6.22
50 RHS 29.9 111 | 561 111 11 111 111 111 111 109 109 108 107 106 105 104 103 | 6.26
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TABLE 5.3-2(2) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN MOMENT CAPACITIES FOR MEMBERS
WITHOUT FULL LATERAL RESTRAINT

‘ b
bending about x-axis
Designation Mass oM oV Design Member Moment Capacities, oM, (kNm) =R t [+ d x- X
d b t perm X v Effective Length (L,) in metres

mm mm mm kg/m kNm kN 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 m
200 x 100 x 100 RHS| 413 129 833 129 129 129 126 124 122 120 118 116 115 113 111 109 108 | 3.29 Notes:
90 RHS 377 119 758 119 119 119 116 114 113 111 109 107 106 104 103 101 995 | 3.33
80 RHS 339 108 681 108 108 108 106 104 103 101 994 979 964 950 935 921 90.7 @ 3.37

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for

60 RHS| 26.2 | 851 522 | 851 851 851 | 832 820 807 795 783 771 760 748 737 726 715  3.44 information on the availability of listed sections
50 RHS| 221 | 726 440 | 726 726 726 | 7.0 699 689 678 668 658 648 63.9 629 620 611 3.48 and associated finishes. The PAG can be found at
40 RHS| 179 | 584 355 | 584 584 584 | 572 564 555 547 539 531 524 516 50.8 501 494  3.52 www.austubemills.com.
152 x 76 x 6.0 RHS| 194 | 470 | 389 | 470 470 | 46.0 450 441 433 424 415 407 399 391 384 376 369 256 2. OneSteel Australian Tube Mills C450PLUS™ products
50 RHS| 16.4 | 404 329 | 404 404 | 395 388 38.0 372 365 358 351 344 337 331 324 318 260 satisfy both the strength and elongation requirements of
150 x 100 x 100 RHS| 334 | 80.7 | 611 | 807 807 807 807 | 782 771 761 750 740 73.0 720 710 700 691 @ 4.22 ASINZS 1163 Grades C350LO0 (with the higher elongation
90 RHS 306 748 559 748 748 748 748 | 726 716 706 69.6 687 677 668 659 650 641 4.28 oo et 450 Mm ant . et oy See
80 RHS| 277 | 685 504 | 685 685 685 685 | 665 656 647 638 629 621 612 604 596 588  4.33 Section 2.4.2 for & detailed definition of CASOPLUST.
6.0 RHS| 214 | 544 389 | 544 544 544 544 | 528 521 514 507 500 494 487 48.0 474 46.8 @ 4.44 3. Values of M, based on a, = 1.0 (uniform moment over
50 RHS| 18.2 | 46.6 329 | 46.6 46.6 46.6 466 | 453 447 441 435 429 423 418 412 406 401 | 4.49 entire segment) in this Table.
40 RHS| 14.8 | 378 267 | 378 378 378 378 | 367 362 357 353 348 344 339 335 33.0 326 455 4 Values to the left of those of the solid line are for segment
150 x 50 x 6.0 RHS| 167 | 36.9 374 | 369 | 354 341 328 315 303 292 281 271 261 251 242 234 226 112 lengths with full lateral restraint based on the listed FLR
50 RHS| 14.2 | 319 | 316 | 319 | 307 295 284 274 263 254 244 236 227 219 211 204 197 | 114 and oM, = oM,..
40 RHS 11.6 26.5 257 26.5 25.5 24.6 23.7 22.8 21.9 21.2 20.4 19.7 19.0 18.3 17.7 171 16.5 117 5. FLR - segment length for Full Lateral Restraint
30 RHS| 896 | 208 195 | 20.8 | 201 193 186 179 173 167 161 155 150 144 139 135 13.0 119 (Clause 5.3.2.4 of AS 4100) with B, = -1.0.
25 RHS| 753 176 | 164 176 | 170 164 158 152 147 141 136 132 127 123 118 115 111 | 121 6. For other moment distributions use the appropriate value
20 RHS| 6.07 | 128 132 | 128 | 125 121 117 113 109 106 102 992 961 931 9.03 875 8.49 122 of a,, obtained from Clauses 5.6.1 or 5.6.2 of AS 4100
127 x 51 x 60 RHS 147 | 279 315 279 | 271 261 253 244 236 228 220 213 206 200 193 187 181 135 and use the minimum of o, 9My and ¢Ms, given in this
50 RHS| 125 | 243 | 267 | 243 | 236 228 220 213 206 199 192 186 180 175 169 164 159 138 Table.
35 RHS| 907 | 181 | 192 | 181 | 176 170 164 159 154 149 144 139 135 131 127 123 119 | 143

125 x 75 x 60 RHS 167 @ 341 | 317 | 341 341 [ 335 328 322 316 310 304 299 293 288 282 277 272 296
50 RHS 142 295 269 295 295 295 | 284 279 273 268 263 258 254 249 244 240 236 | 3.01
40 RHS| 116 @ 244 219 244 244 244 | 235 231 227 222 218 214 210 207 203 199 195 | 3.06
30 RHS 89 188 167 188 188 188 | 182 179 175 172 169 166 163 160 157 154 151 & 311
25 RHS| 753 | 141 140 141 141 141 | 137 135 133 130 128 126 124 122 120 118 117 | 314
20 RHS 6.07 100 113 100 100 100 | 986 972 958 945 932 918 905 893 880 868 856 316
102 x 76 x 6.0 RHS| 147 | 251 | 255 | 251 251 251 | 243 239 235 231 227 223 219 215 212 208 204 363
50 RHS| 125 217 218 217 217 217 | 211 207 204 200 197 193 190 187 184 181 178 | 3.69
35 RHS 907 161 157 161 161 161 | 157 154 151 149 146 144 141 139 137 134 132 | 3.78
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TABLE 5.3-2(3) (1) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN MOMENT CAPACITIES FOR MEMBERS
WITHOUT FULL LATERAL RESTRAINT

‘ b
bending about x-axis
Designation Mass oM oV, Design Member Moment Capacities, ¢M;, (kNm) FLR t < d
d b t perm X v Effective Length (L.) in metres

mm mm mm kg/m kNm kN 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 4.50 5.00 6.00 m
100 x 50 x 6.0 RHS 120 184 244 | 184 184 184 184 184 | 181 179 176 173 171 168 165 163 158 | 1.60 Notes:
50 RHS 10.3 161 | 208 | 161 161 161 161 164 | 158 157 155 152 150 148 145 143 139 @ 164
40 RHS 849 135 170 135 135 135 135 135 | 133 132 13.0 128 126 124 122 121 117 1.68

1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for

35 RHS 753 | 121 | 151 | 121 121 121 121 121 | 119 118 117 115 113 111 11.0 108 105 | 170 information on the availability of listed sections
30 RHS 660 108 | 131 & 10.8 108 108 108 108 | 106 105 104 102 101 9.92 977 962 933 173 and associated finishes. The PAG can be found at
25 RHS 556 918 | 110 | 918 918 918 918 918 | 904 898 884 871 857 844 832 819 795 174 www.austubemills.com.
20 RHS 450 | 737 | 889 737 737 737 737 737 737 | 722 711 700 6.90 6.80 670 6.60 641 | 176 2. OneSteel Australian Tube Mills C450PLUS™ products
16 RHS 3.64 | 505 7.7 505 505 505 505 505 505 | 499 4.93 487 481 475 469 4.63 452 | 178 satisfy both the strength and elongation requirements of
76 x 38 x 40 RHS 623 | 734 126 | 734 734 734 | 725 717 710 703 6.88 6.74 661 647 634 621 597 124 ASINZS 1163 Grades C350L0 (with the higher elongation
30 RHS 490 600 97.2 600 600 600 600]58 580 574 562 551 540 529 518 508 4.88 128 oo et 420 Mom ant ot o See
25 RHS 415 | 514 | 822 514 514 514 514 | 502 497 492 482 472 463 454 445 436 419 | 1.30 Sention 2.4.2 for a detailed definition of CASOPLUST
75 x 50 x 60 RHS 967 | 114 | 178 | 114 114 114 114 114 114 114 | 110 109 107 10.6 104 103 9.98 @ 205 3. Values of g, based on o, = 1.0 (uniform moment over
50 RHS 835 101 | 153 | 101 101 104 101 1041 101 101 | 977 964 951 938 925 912 887 | 211 entire segment) in this Table.
40 RHS 692 856 | 126 856 856 856 856 856 856 856 | 831 819 808 797 787 776 755 | 217 4. Values to the left of those of the sold line are for segment
30 RHS 542 | 692 | 974 692 692 6.92 692 692 692 692 | 671 662 653 644 635 627 610 | 2.23 lengths with full lateral restraint based on the listed FLR
25 RHS 458 591 | 823 591 591 591 591 591 591 591 | 574 566 558 551 543 536 521 @ 2.25 and oM, = oM.
20 RHS 372 | 477 | 66.8 477 477 477 477 477 477 477 | 464 458 452 446 440 434 422  2.28 5. FLR - segment length for Full Lateral Restraint
1.6 RHS 3.01 | 334 540 334 334 334 334 334 334 334|328 324 321 317 314 310 3.03  2.30 (Clause 5.3.2.4 of AS 4100) with B, = -1.0.
75 x 25 x 25 RHS 360 407 791 407 | 399 391 384 376 369 362 348 335 323 311 299 285 268 0.572 6. For other moment distributions use the appropriate value
20 RHS 293 336 642 336|330 324 318 312 306 300 289 278 268 258 —249 | P40 224 0.584 of o, obtained from Clauses 5.6.1 or 5.6.2 of AS 4100
16 RHS 238 276 519 276 | 271 266 261 256 251 247 238 229 221 [243\\2.05)\| %88 185  0.594 and use the minimum of a., ¢M, and ¢pMs, given in this
65 x 35 x 40 RHS 535 538 106 538 538 538 | 529 523 518 512 50L—490 (480 | mﬂx \6p) 450— 431 121 Table. o _
30 RHS 425 445 823 445 445 445 445 | 433 429 _424 416 ( 406\ ‘398 | B9 \38f 373 358 125 7. NOTE: Grey shaded listings are to C450L0 which
25 RHS 360 383 697 383 383 383 383 | 373 360\ 1465\ \35K \ 350 \j3h2>)3 35 328 321 308 127 'S,a.“""'S‘agda’d .?r?deT'r?Vﬁ't'abg"yd's S‘jjbli“ o
20 RHS 293 316 567 316 316 316 _3%a | [30% \3.08/ Wlo2) J2005~540 283 277 271 266 255 1.9 shaded listings is AS/NZS 1163.C350L0, Please
50 x 25 x 30 RHS 307 237 611 237 2371281\ \2.28) [22\ \226\217” 210 204 197 191 185 180 169 0.807 refer to earlier tables for design values associated
25 RHS 262 207 52 1—207 [ Q07\\\202\ \ 1.98 ) [05\—'rv2 189 183 178 172 167 162 157 148 0826 with this as a standard grade. See the OSATM PAG
20 RHS 215 _173 , T\173 | [&78 \[\Deb\ \ 66" 163 161 158 154 149 144 140 136 132 124 0.844 for further information on grades and availability.
16 RHS. 75 \\43 " 317\ Hs | [ 139 137 135 133 131 127 123 120 116 113 109 103 0.859
50 x 20 3 NAEEN \\2 0l 603’ 202 198 193 189 185 180 172 165 158 151 145 139 128 0511
s ) 243\ 1183 B14 1.83 177 173 170 166 162 159 152 145 139 133 128 122 113 0526
71.99‘ 153 420 153 | 149 146 143 139 136 133 128 122 117 112 108 104 0.956 0.541
10— RHS 163 127 342 127 | 124 121 118 116 113 111 106 102 0.978 0.938 0.901 0.865 0.800 0.552
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Part 6
MEMBERS SUBJECT TO AXIAL COMPRESSION

6.1 General
Values of the design member capacity in compression (¢N,) for buckling about each principal
axes for a range of effective lengths (L.) are given in Tables 6-1 to 6-6. The design member
capacities are determined from Section 6 of AS 4100. All the Tables for CHS, RHS and SHS
are supplemented by graphs of ¢N, versus L, placed consecutively after the tables for each
corresponding grade and section type. All loads are assumed to be applied through the centroid
of the section. The column capacity is associated with flexural buckling as torsional buckling is
not a common buckling mode for
hollow sections in axial compression.
For RHS only, the Tables in this section have been grouped into two series:

the (A) series for the member buckling about the x-axis, and

the (B) series for the member buckling about the y-axis.
The (A) series tables and graphs for each group of sections are immediately followed by the (B)
series of tables and graphs for the same group.

6.2 Design Section Capacity in Axial Compression
The design section capacity in compression (¢Ns) is obtained from Clause 6.2 of AS 4100
and is given by:

¢Ns = ¢’kf An fy

where ¢ = 0.9 (Table 3.4 of AS 4100)
ki = form factor (see Section 3.2.2.3)
A, = netarea of the cross section

A, assuming no penetrations or holes (see 3.1 series Tables in Part 3)
f, yield stress used in design

The design section capacity considers the behaviour of the cross-section only (as in a stub column
test), and is affected by the element slenderness of each plate element in the cross-section. The
form factor (k;) represents the proportion of the section that is effective in axial compression and
is determined from considerations of element slenderness as affected by local buckling, using
Clause 6.2.3 and 6.2.4 of AS 4100. See discussion in Section 3.2.2.3.
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6.3  Design Member Capacity in Axial Compression

The design member capacity in axial compression accounts for the effect of overall member
buckling for the effective length of the member (amongst other factors) and it is obtained from
Clause 6.3 of AS 4100 and given by:

ONe = dacNg < N
where ¢ = 0.9 (Table 3.4 of AS 4100)
o, = member slenderness reduction factor

The member slenderness reduction factor (c,.) depends on the modified member slenderness
(\,) and the member section constant (a,). From Clause 6.3.3 of AS 4100:

2
e

Ol =
EA
2
. +1+m
90
where & = —
2| X
&
L ’ fy
o = (r_e)wl(kf) 250
A = )‘n + Ay Oy
2100(, -13.5)
o =
’ A2 ~15.3%,, + 2050
n = 0.00326 (A-13.5)=0
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Part 6
MEMBERS SUBJECT TO AXIAL COMPRESSION

L. = effective length of a compression member about the axis of buckling

r = radius of gyration about the axis of buckling Braced Member Sway Member
For routine design the above equations need not be used. Table 6.3.3(3) of AS 4100 may be
consulted to obtain the value of (c) directly once A, and ay, are evaluated.

Note that the design member capacity equals the design section capacity (i.e. $N, = ¢N,) when i l l l l i l i l
the effective length is zero (i.e. L, = 0).
Table T6.1 (which is extracted from Table 6.3.3 of AS 4100) lists values of a, for the sections I;I I;I
considered in these Tables. | ! T |
| |
Table T6.1: Values of Member Section Constant (o,) for Compression Members Buckled : : : : : :
Shape 1 1 1 1 1 1
X X Yield Slenderness Limit (o78 1 1 1 1 1 1
Section Residual Stresses
Aoy k=10 ki< 1.0 : | | : : :
RHS, SHS CF 40 -0.5 -0.5 | | | | |
CHS CF 82 -0.5 -0.5

6.4  Effective Length
The values of N, are based on the effective length (L.) of the member. The effective length T T T T T T
depends on the member length (L), the rotational and translational restraints at the ends of the
member and is determined from the following formula:

L = kil

Effective length

The member effective length factor (k.) for use in Clause 6.3.2 of AS 4100 can be determined factor (k,) 0.7 0.85 1.0 1.2 2.2 2.2
using Clause 4.6.3 of AS 4100 or by a rational frame buckling analysis (Clause 4.7 of AS 4100).
k. is given in Figure 6.1 for members with idealised end restraints (from Figure 4.6.3.2 of AS o o
4100). For braced or sway members in frames, k, depends on the ratio (y) of the compression [ = Rotation fixed, N - Rotation fixed,
. . . Symbols for translation fixed translation free
member stiffness to the end restraint stiffness, calculated at each end of the member. Example 2 end restraint
of Section 4.3 in Ref [6.1] provides a sample calculation of k. for columns in an unbraced plane conditions — Rotation free (i) — Rotation free
frame. § translation fixed translation free

Figure 6.1: Effective Length Factors for Members with Idealised Conditions of End Restraint
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Part 6
MEMBERS SUBJECT TO AXIAL COMPRESSION

6.5 Example

Design a RHS column, with a length of 5.8 m, in Grade C450L0 (C450PLUS™) steel to resist a
design axial force, N* = 2400 kN. Assume that for x-axis buckling both ends are pinned (rotation
free, translation fixed), while for y-axis buckling one end is rotation free, translation fixed (pinned)
and the other end is rotationally and translationally fixed.

Design Data:
N* = 2400 kN
Solution:
() Determine effective lengths
For x-axis buckling k. = 10 (Figure 6.1)
Sl = kL = 1.0x58 = 58m = 60m
For y-axis buckling k. = 0.85 (Figure 6.1)
sly = kil = 085x58= 493m = 50m

ey
(ii) Select a member

When looking up Tables 6-4(1)(A) and 6-4(1)(B) from bottom to top there are various
sections for which N* < ¢N... As such there is the possibility that the first sections being
sighted are uneconomical. In order to select a more optimal section it may be prudent to
summarise a few of the initial listings for ¢N,, and N, based on their respective effective
lengths. This is summarised in Table T6.2 for the example being considered.

Table T6.2: Possible C450PLUS™ RHS options to resist N* = 2400 kN compression.

Buckling about x-axis with Le, = 6.0 m Buckling about y-axis with L, = 5.0 m

Designation Mass Nee Designation Mass ONey

d b t perm (kN) d b t perm (kN)
mm mm mm kg/m L,=6.0m mm mm mm kg/m L,=5.0m

400 x 200 x 100 RHS 884 3500 400 x 200 x 100 RHS 884 3050

80 RHS 716 2510 80 RHS 716 < N*

350 x 250 x 160 RHS| 136 5940 350 x 250 x 160 RHS| 136 5750

125 RHS| 109 4780 125 RHS | 109 4630

100 RHS 884 3720 100 RHS| 884 3620

80 RHS 716 2720 80 RHS 716 2660

300 x 200 x 160 RHS 111 4440 300 x 200 x 160 RHS 111 4020

125 RHS 89.0 3610 125 RHS| 89.0 3290

100 RHS 727 2970 10.0 RHS 727 2720

250 x 150 x 16.0 RHS 855 2850 250 x 150 x 16.0 RHS 855 < N*

Note: shaded values indicate the lightest section in mass (kg/m).

.. as noted in Table T6.2, adopt a 350 x 250 x 8.0 RHS in C450L0 (C450PLUS™) as:

ONx = 2720kN (Lex = 6.0 m in Table 6-4(1)(A))
> N~*

®Ngy = 2660 kN (Ley = 5.0 min Table 6-4(1)(B))
> N*

6.6 References
[6.1] ASI, “Design Capacity Tables for Structural Steel — Volume 1: Open Sections”, fourth
edition, Australian Steel Institute, 2009.

See Section 1.1.2 for details on reference Standards.
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TABLE 6-1 (L) CHS

Circular Hollow Sections (2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3)__ Finish )
DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION

buckling about any axis dLm m
S
t

Designation Mass ON; Design Member Capacities in Axial Compression, ¢N, (kN) v

d, t perm (kN) Effective Length (L¢) in metres

mm mm kg/m L.=0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 5.00

1651 x 54 CHS 213 610 610 610 610 605 600 595 589 581 565 544 520 490 418
50 CHS | 197 566 566 566 566 562 557 552 546 540 524 506 483 456 389

1397 x 54 CHS 179 513 513 513 511 506 500 494 487 479 459 434 404 368 288 Notes:

50 CHS 166 476 476 476 474 470 465 459 452 445 426 403 375 342 269 1. REFER to the OneSteel Australian Tube Mills
1143 x 54 CHS 145 416 416 416 41 406 400 392 383 373 348 316 278 238 170 PRODUCT AVAILABILITY GUIDE (PAG) for

45 CHS & 12.2 349 349 349 346 341 336 330 323 314 293 267 235 202 144 information on the availability of listed sections
1016 x 50 CHS| 119 341 341 341 336 331 325 317 308 297 270 236 199 165 113 and associated finishes. The PAG can be found at

www.austubemills.com.

2. This product is also compliant with AS 1074 - Steel
tubes and tubulars for ordinary service. Refer to the

40 CHS 9.63 276 276 276 272 268 263 256 249 241 219 193 163 135 92.9
889 x 59 CHs | 121 346 346 344 339 331 323 312 299 284 246 203 163 130 86.9

50 CHS 103 | 297 | 297 295 290 284 277 268 257 244 213 176 141 14 759 OSATM Product Manual for details on AS 1074 sections.
40 CHS 838 | 240 240 239 235 230 224 217 209 199 174 144 17 937 627 3 GN,= N, for L, = 00,

761 x 59 CHS | 102 | 293 | 293 289 283 275 265 252 236 218 175 135 104 817 536
45 CHS 795 | 228 | 228 225 221 215 207 197 186 172 139 108 835 657 432

36 CHS 644 184 184 183 179 174 168 160 151 140 114 89.0 69.0 544 35.8
603 x 54 CHS 731 210 210 205 198 189 176 161 142 122 87.2 63.3 475 36.9 24.0
45 CHS | 619 177 177 174 168 160 150 137 122 105 75.7 55.0 414 321 20.9
36 CHS 5.03 144 144 141 137 131 123 113 100 871 63.0 46.0 34.6 26.8 175
483 x 40 CHS 437 125 125 121 114 106 93.9 79.5 65.1 52.8 35.6 25.3 18.8 14.5 9.43
32 CHS 356 102 102 98.4 935 86.7 773 65.9 54.3 44.2 29.9 21.2 15.8 12.2 7.93
424 x 40 CHS | 379 109 108 103 96.1 85.7 72.0 575 45.2 35.8 23.7 16.7 124 9.58 6.20
32 CHS 3.09 88.7 88.0 84.4 78.9 70.7 59.9 48.2 38.0 30.2 20.0 14.2 10.5 8.11 5.25
337 x 40 CHS| 293 84.0 82.5 76.9 67.6 53.9 40.0 294 22.2 17.3 113 7.92 5.87 4.52 2.92
32 CHS 241 69.0 67.8 63.5 56.2 45.4 34.0 25.2 191 14.8 9.69 6.81 5.04 3.88 2.51
269 x 40 CHS 226 64.7 62.6 55.6 431 29.3 20.0 14.2 10.6 819 5.31 3.72 2.75 212 1.37
32 CHS 187 53.6 51.9 46.4 36.7 25.4 174 124 9.27 717 4.65 3.26 2.41 1.85 1.20
26 CHS 156 447 43.3 38.9 312 219 151 10.8 8.05 6.22 4.04 2.83 2.09 161 1.04
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TABLE 6-2(1) (@) CHS

Circular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION

buckling about any axis dLm m
S
t

Designation Mass ON; Design Member Capacities in Axial Compression, ¢N, (kN) v

do t perm (kN) Effective Length (L¢) in metres
mm mm kg/m L.=0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 12.0 14.0 16.0

5080 x 127 CHS | 155 6220 6220 6220 6150 6070 5960 5840 5700 5530 5340 5120 4600 3990 3370
95 CHS 117 4690 4690 4690 4630 4570 4490 4400 4300 4170 4030 3870 3480 3020 2560

64 CHS 792 2720 | 2720 2720 2700 2670 2630 2580 2530 2470 2400 2320 2140 1910 1660 Notes:
4570 x 127 CHS 139 | 5580 | 5580 5570 5490 5400 5290 5150 4990 4810 4590 4340 3750 3130 2570 1 REFER to the OneSteel Australian Tube Mills
95 CHS 105 | 4210 | 4210 4200 4140 4070 3990 3890 3770 3630 3470 3280 2850 2380 1960 PRODUCT AVAILABILITY GUIDE (PAG) for
64 CHS 711 2580 2580 2580 2550 2510 2460 2410 2340 2270 2180 2080 1840 1570 1310 information on the availability of listed sections
4064 x 127 CHS 123 | 4950 | 4950 4920 4840 4740 4610 4460 4280 4060 3810 3520 2900 2320 1860 and associated finishes. The PAG can be found at
95 CHS 930 | 3730 @ 3730 3710 3650 3580 3480 3370 3230 3070 2890 2670 2210 1770 1420 www.austubemills.com.
64 CHS 631 2430 2430 2420 2380 2340 2280 2210 2130 2030 1910 1780 1490 1210 973 2. gNy=¢N for L, = 0.

3556 x 127 CHS 107 4310 4310 4270 4180 4070 3920 3750 3530 3270 2980 2670 2080 1610 1270
95 CHs 811 3250 3250 3220 3160 3070 2970 2840 2680 2490 2270 2030 1590 1230 973
64 CHS 551 2210 2210 2190 2150 2090 2020 1930 1830 1700 1550 1400 1090 852 672
3239 x 127 CHsS 975 3910 3910 3860 3760 3640 3480 3280 3040 2750 2440 2140 1610 1230 961
95 CHs 737 2960 2960 2920 2850 2750 2640 2490 2310 2100 1870 1640 1240 946 740
64 CHS 501 2010 2010 1980 1940 1880 1800 1700 1580 1440 1280 1130 856 655 512
2731 x 127 CHS 816 3270 3270 3200 3090 2950 2750 2510 2210 1900 1610 1360 985 740 574
9.3 CHS | 605 2430 2430 2380 2300 2190 2050 1870 1660 1430 1220 1030 748 562 436
64 CHS 421 1690 1690 1650 1600 1530 1430 1310 1170 1010 859 728 530 399 310
48 CHS 318 1270 1270 1250 1210 1150 1080 994 885 767 654 555 404 304 236
2191 x 82 CHS 426 1710 1700 1650 1570 1450 1290 1090 893 724 591 489 347 259 200
64 CHS | 336 1350 1340 1300 1230 1140 1020 865 711 578 472 391 278 207 160
48 CHS 254 1020 1010 982 934 865 773 659 543 442 362 299 213 158 122
168.3 x 71 CHS 282 1130 1120 1060 964 822 649 495 380 297 238 195 137 102 78.4
64 CHS 256 1030 1010 960 874 746 591 451 346 271 217 178 125 92.8 716
48 CHS 194 777 767 728 664 570 453 347 267 209 168 137 96.6 716 55.2
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TABLE 6-2(2) (@) CHS

Circular Hollow Sections (2)  C350L0 )

AS/NZS 1163 Grade C350L0 (3)__ Finish )
DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION

buckling about any axis dLm /\
S
t

~
-/

Designation Mass ON, Design Member Capacities in Axial Compression, ¢N, (kN)
d, t perm (kN) Effective Length (L) in metres
mm mm kg/m L. = 0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.50 3.00 3.50 4.00 5.00
1651 x 35 CHS| 13.9 560 560 560 558 553 547 540 533 524 503 477 445 407 322
30 CHS 120 481 481 481 480 475 470 465 458 451 433 410 383 351 278
1397 x 35 CHS 118 472 472 472 468 462 456 448 439 429 403 371 332 289 211 Notes:
30 CHS | 101 406 406 406 403 398 392 386 378 369 348 320 287 250 182 1. REFER to the OneSteel Australian Tube Mills
1143 x 36 CHS| 9.83 394 394 393 388 381 373 364 352 339 306 264 220 181 123 PRODUCT AVAILABILITY GUIDE (PAG) for
32 CHS 877 352 352 351 346 340 333 325 315 303 273 237 197 162 110 information on the availability of listed sections
1016 x 32 CHS| 777 312 312 310 305 298 290 281 269 256 222 183 146 117 78.2 mazjgﬁjgfglngfgsf The PAG can be found at
26 CHS 6.35 255 255 253 249 244 238 230 221 210 182 150 121 96.8 64.7 2 N oM forL— 00,
889 x 32 CHS 6.76 271 271 269 263 256 247 236 222 206 168 131 101 79.8 52.5 - ONs =N forl. =0.0.
26 CHS 553 222 222 220 215 210 202 193 182 169 138 108 83.9 66.1 43.5
761 x 32 CHS| 5.75 231 231 227 221 213 202 188 172 153 115 85.1 64.5 50.2 32.8
23 CHS | 449 168 168 165 161 155 147 138 126 113 85.0 63.2 47.9 374 24.4
60.3 x 29 CHS 411 165 164 160 153 143 131 114 96.6 80.0 54.9 39.3 29.3 227 14.7
23 CHS 3.29 132 132 128 123 115 105 92.5 78.4 65.1 44.8 321 23.9 18.5 12.0

483 x 29 CHS 325 130 129 124 115 103 86.0 68.5 53.8 42.6 28.2 19.9 14.8 114 7.38
23 CHS 261 105 104 99.6 92.9 83.1 70.0 56.1 441 35.0 23.2 16.4 12.2 9.38 6.07
424 x 26 CHS | 255 102 101 95.6 86.8 73.6 57.8 43.9 33.6 26.3 17.2 121 9.00 6.93 4.48
20 CHS 199 80.0 79.0 74.8 68.1 58.1 46.0 35.1 26.9 211 13.8 9.74 7.22 5.56 3.60
337 x 26 CHS 199 80.0 78.0 71.3 59.5 43.8 30.9 22.3 16.7 12.9 8.39 5.89 4.36 3.35 2.16
20 CHS 156 62.7 61.3 56.1 47.2 35.2 24.9 18.0 135 10.5 6.81 4.78 3.53 2.72 176
269 x 23 CHS 140 56.0 53.6 46.0 33.0 21.2 14.2 10.0 7.45 5.75 3.73 2.61 1.93 1.48 0.956
20 CHS 123 49.3 47.3 40.7 294 19.0 12.7 9.01 6.70 5.17 3.35 2.35 173 133 0.860
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TABLE 6-3(A) (@) RHS
Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x-axis

o
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L¢) in metres t [ d X - X
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00

75 x 25 x 25 RHS 3.60 145 145 142 138 132 125 116 105 92.2 68.2 50.2 379 29.5 19.2
20 RHS 293 113 113 112 108 104 99.1 92.5 84.3 74.9 56.2 41.6 315 24.5 16.0

16 RHS 238 776 776 767 749 726 696 659 614 560 440 335 256 201  13.2 Notes:
65 x 35 x 40 RHS 535 215 215 209 201 191 177 159 138 117 82.0 59.1 44.3 34.3 22.3 1. REFER to the OneSteel Australian Tube Mills
30 RHS| 425 | 170 170 166 161 153 143 130 114 975 694 503 377 293 190 PRODUCT AVAILABILITY GUIDE (PAG) for
25 RHS| 360 @ 145 145 141 137 130 122 111 97.9 841 602 437 328 254 16.5 information on the availability of listed sections
20 RHS 293 | 118 118 115 111 106 996 910 806 696 500 363  27.3 212 138 and associated finishes. The PAG can be found at

www.austubemills.com.
2. oNg = ¢N, for L, = 0.0.

50 x 25 x 30 RHS 3.07 123 122 118 110 99.6 85.4 69.4 55.2 44.0 29.3 20.7 15.4 11.9 7.68
25 RHS 262 105 105 101 94.6 85.9 741 60.7 48.5 38.8 25.9 18.3 13.6 10.5 6.79
20 RHS| 215 86.2 85.7 82.6 77.8 70.9 61.6 50.9 40.8 32.7 21.9 15.5 115 8.89 5.76
16 RHS 175 70.3 69.9 67.4 63.6 58.2 50.8 42.2 34.0 27.3 18.3 13.0 9.63 7.44 4.82
50 x 20 x 30 RHS 283 114 113 108 101 90.0 75.8 60.6 417 37.8 25.0 177 131 101 6.56
25 RHS 242 97.3 96.6 92.7 86.7 77.9 66.2 534 42.2 33.6 22.3 15.7 1.7 9.02 5.84
20 RHS 199 79.9 79.4 76.3 715 64.6 55.3 45.0 35.7 28.5 19.0 134 9.96 7.68 4.97
16 RHS 163 65.3 64.9 62.4 58.6 53.2 45.8 375 29.9 23.9 15.9 113 8.37 6.46 418

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 6-3(B) (@) RHS
Rectangular Hollow Sections (2)  C350L0 )

AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about y-axis

‘414 y
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t [ d
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00
y

75 x 25 x 25 RHS 3.60 145 140 126 102 71.6 49.4 354 26.4 20.4 13.3 9.29 6.87 5.29 3.41
20 RHS 293 113 110 100 82.4 59.6 41.6 29.9 224 17.3 1.2 7.88 5.83 4.49 2.90

16 RHS 238 776 760 703  60.6 468 338 247 185 144 937 658 487 375 242 Notes:

65 x 35 x 40 RHS| 535 215 211 199 178 148 113 84.9 64.6 50.4 33.0 23.2 17.2 13.2 8.55 1. REFER to the OneSteel Australian Tube Mills QUICK
30 RHS| 425 | 170 168 159 144 122 951 720 551 431 282 199 147 113 733 REFERENCE PRODUCT AVAILABILITY GUIDE
25 RHS| 3.60 | 145 143 135 123 105 824 627 481 377 247 174 129 993  6.42 (QRPAG) for information on the availability of listed
20 RHS 293 118 116 110 101 862 685 524 403 316 207 146 108 833 539 sections and associated finishes. The QRPAG is

found at the beginning of this publication.

50 x 25 x 30 RHS 3.07 123 119 105 81.6 55.4 37.7 26.8 20.0 15.5 10.0 7.02 519 4.00 2.58
2. oNg = ¢N, for L, = 0.0.

25 RHS | 2.62 105 102 90.8 713 491 33.5 23.9 17.8 13.8 8.95 6.27 4.64 3.57 2.30
20 RHS| 215 86.2 83.6 75.0 59.7 41.7 28.6 20.5 15.3 11.8 7.66 5.37 3.97 3.06 1.97
16 RHS 175 70.3 68.3 61.5 49.5 34.9 24.1 17.2 129 9.96 6.46 4.53 3.35 2.58 1.66
50 x 20 x 30 RHS 283 114 107 87.0 55.7 341 22.5 15.9 11.8 9.07 5.87 4.10 3.03 2.33 1.50
25 RHS 242 97.3 92.2 75.8 49.8 30.8 20.3 143 10.6 8.20 5.31 3.71 2.74 211 1.36
20 RHS 199 79.9 76.0 63.3 42.5 26.5 17.6 124 9.21 711 4.60 3.22 2.38 1.83 118
16 RHS 163 65.3 62.2 52.3 35.8 22.5 14.9 10.6 7.84 6.05 3.92 2.74 2.03 1.56 1.00

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 6-4(1)(A) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x-axis

s
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L) in metres t - d X - X
mm mm mm kg/m L. =0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 12.0 14.0 16.0

400 x 300 x 160 RHS| 161 8300 8300 8240 8090 7900 7660 7370 7020 6610 6120 5580 4480 3530 2810
125 RHS| 128 6590 6590 6550 6430 6290 6100 5880 5610 5290 4920 4500 3640 2880 2290

100 RHS| 104 | 4710 | 4710 4680 4610 4520 4400 4270 4100 3910 3680 3420 2850 2310 1860 Notes:
80 RHS 842 3110 | 3110 3100 3060 3010 2950 2870 2790 2690 2570 2440 2120 1780 1470 1. REFER to the OneSteel Australian Tube Mills
400 x 200 x 160 RHS| 136 | 7010 | 7010 6940 6800 6620 6390 6110 5770 5360 4890 4390 3430 2670 2100 PRODUCT AVAILABILITY GUIDE (PAG) for
125 RHS 109 | 5580 | 5580 5530 5420 5280 5110 4890 4630 4320 3960 3570 2810 2190 1730 information on the availability of listed sections
100 RHS| 88.4 | 3900 & 3900 3870 3810 3720 3620 3500 3340 3170 2960 2720 2220 1770 1410 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

80 RHS 716 2750 2750 2740 2700 2650 2590 2510 2420 2310 2190 2050 1730 1410 1140
350 x 250 x 160 RHS 136 7010 7010 6910 6750 6540 6270 5940 5520 5030 4500 3950 3000 2300 1800

125 RHS 109 | 5600 @ 5600 5540 5410 5250 5040 4780 4460 4080 3660 3230 2460 1890 1480 ASINZS 1163 Grades C350L0 (with the higher elongation
100 RHS 884 4300 & 4300 4250 4160 4050 3900 3720 3490 3230 2920 2610 2020 1560 1220 requirements) and C450L0 (with the higher strength
80 RHS 716 3080 3080 3050 2990 2920 2830 2720 2580 2420 2230 2020 1610 1260 997 requirements of f, = 450 MPa and f, = 500 MPa). See
300 x 200 x 160 RHS 111 | 5710 | 5710 5590 5410 5170 4850 4440 3940 3410 2910 2460 1790 1350 1050 Section 2.4.2 for a detailed definition of C450PLUS™.
125 RHS| 89.0 & 4500 & 4500 4500 4360 4170 3930 3610 3230 2810 2400 2040 1490 1130 874 3. gNg=¢N,for L, = 00.

100 RHS| 727 3750 3750 3680 3570 3410 3220 2970 2670 2330 2000 1710 1250 942 732
80 RHS| 591 2750 2750 2710 2630 2540 2410 2250 2060 1830 1600 1380 1020 775 604
6.0 RHS 45.0 1750 1750 1730 1690 1640 1570 1490 1390 1270 1140 1010 770 591 463
250 x 150 x 160 RHS| 855 4410 4400 4260 4050 3750 3350 2850 2350 1910 1560 1290 919 685 529
125 RHS| 69.4 3580 3570 3460 3300 3070 2760 2380 1980 1620 1330 1100 783 584 451
100 RHS| 570 2940 2930 2840 2720 2540 2290 1990 1660 1370 1120 932 665 496 383
90 RHS 518 2670 2670 2590 2470 2310 2090 1820 1520 1250 1030 858 612 457 353
8.0 RHS| 465 2400 2390 2320 2220 2080 1890 1640 1380 1140 938 779 557 415 321
6.0 RHS| 356 1550 1550 1510 1450 1380 1280 1150 1000 849 712 598 431 323 250
50 RHS 299 1180 1180 1150 1110 1060 995 910 807 696 592 501 364 274 212
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TABLE 6-4(1)(B) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about y-axis

‘414 y
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t [ d
mm mm mm kg/m L. =0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 12.0 14.0 16.0
y

400 x 300 x 160 RHS| 161 8300 8300 8170 7950 7670 7300 6830 6260 5590 4900 4230 3150 2390 1870
125 RHS| 128 6590 6590 6490 6330 6110 5820 5460 5020 4510 3970 3440 2570 1960 1530

100 RHS| 104 | 4710 | 4710 4650 4540 4410 4230 4020 3750 3430 3080 2720 2080 1600 1250 Notes:
80 RHS 842 3110 @ 3110 3080 3020 2950 2860 2740 2610 2440 2250 2040 1630 1280 1010 1. REFER to the OneSteel Australian Tube Mills
400 x 200 x 160 RHS 136 | 7010 | 6970 6720 6350 5810 5080 4220 3410 2740 2230 1840 1300 968 747 PRODUCT AVAILABILITY GUIDE (PAG) for
125 RHS 109 | 5580 & 5560 5370 5080 4670 4120 3460 2810 2270 1850 1520 1080 805 622 information on the availability of listed sections
100 RHS 884 3900 & 3890 3770 3610 3370 3050 2660 2230 1840 1510 1260 896 669 517 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

80 RHS 716 2750 2750 2680 2580 2440 2250 2010 1740 1460 1220 1020 735 550 426
350 x 250 x 160 RHS 136 7010 7000 6830 6570 6210 5750 5140 4450 3750 3140 2630 1890 1420 1100

125 RHS| 109 | 5600 5600 5470 5270 4990 4630 4170 3630 3080 2580 2170 1560 1170 907 ASINZS 1163 Grades C350L0 (with the higher elongation

100 RHS 884 4300 4300 4200 4060 3870 3620 3290 2910 2500 2110 1780 1290 971 754 requirements) and C450L0 (with the higher strength

80 RHS 716 _ 3080 3080 3020 2930 2810 2660 2460 2220 1950 1680 1430 1050 795 618 requirements of f, = 450 MPa and f, = 500 MPa). See
300 x 200 x 160 RHS 111 | 5710 | 5670 5460 5130 4660 4020 3290 2630 2100 1700 1400 991 737 569 Section 2.4.2 for a detailed definition of C450PLUS™.

125 RHS 890 & 4500 @ 4570 4400 4150 3780 3290 2720 2190 1760 1420 1170 831 618 477 3. gNg=¢N,for L, = 00.

100 RHS| 727 3750 3730 3600 3400 3110 2720 2260 1830 1470 1200 985 698 519 401
80 RHS| 591 2750 2740 2660 2530 2340 2090 1790 1470 1200 982 812 578 430 333
6.0 RHS 45.0 1750 1750 1700 1630 1540 1410 1250 1070 894 743 620 445 333 257
250 x 150 x 160 RHS| 855 4410 4340 4050 3570 2860 2130 1570 1190 924 738 602 423 313 241
125 RHS| 69.4 3580 3520 3300 2930 2390 1800 1340 1020 792 633 517 363 269 207
100 RHS| 570 2940 2890 2720 2430 2000 1530 1140 866 676 540 441 310 230 177
90 RHS 518 2670 2630 2480 2220 1840 1400 1050 799 623 499 407 286 212 164
8.0 RHS| 465 2400 2360 2230 2000 1660 1270 956 728 568 454 371 261 193 149
6.0 RHS| 356 1550 1530 1460 1340 1160 940 727 562 442 355 291 205 152 117
50 RHS 299 1180 1170 1120 1040 918 763 604 473 374 301 247 174 129 99.7
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TABLE 6-4(2)(A) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x-axis

o
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L¢) in metres t [ d X - X
mm mm mm kg/m L. =0.0 1.0 15 2.0 25 3.0 8i5) 4.0 5.0 6.0 7.0 8.0 10.0 12.0

200 x 100 x 100 RHS 413 2130 2110 2060 2010 1930 1850 1740 1610 1300 1010 783 616 405 286
9.0 RHS| 377 1940 1920 1880 1830 1770 1690 1590 1480 1200 938 727 573 377 266

80 RHS 339 | 1750 | 1730 1700 1650 1600 1530 1440 1340 1100 858 667 525 346 244 Notes:

60 RHS 262 | 1310 @ 1290 1270 1240 1200 1150 1090 1020 850 674 528 417 276 195 1. REFER to the OneSteel Australian Tube Mills

50 RHS 221 | 974 | 968 952 931 905 874 836 791 680 555 443 353 235 166 PRODUCT AVAILABILITY GUIDE (PAG) for

40 RHS 179 688 685 675 662 647 628 605 579 512 432 352 285 192 136 information on the availability of listed sections
152 x 76 x 60 RHS 194 | 1000 | 978 946 902 845 772 684 589 423 308 231 179 17 819 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

50 RHS 164 848 830 804 768 720 660 587 508 367 267 201 156 101 712
150 x 100 x 100 RHS | 33.4 1720 1690 1630 1550 1450 1320 1160 1000 715 519 390 302 197 138

90 RHS 306 1580 1540 1490 1420 1330 1220 1080 930 668 486 365 283 184 129 ASINZS 1163 Grades C350L0 (with the higher elongation
80 RHS 277 | 1430 1400 1350 1290 1210 1110 986 853 616 448 337 262 170 120 requirements) and C450L0 (with the higher strength

60 RHS 214 1110 = 1080 1050 1010 947 872 780 680 495 362 273 212 138  96.8 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS 182 | 937 919 891 854 805 743 667 583 426 312 235 183 119 837 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS 148 & 688 677 659 634 603 563 514 458 344 256 194 151 985  69.2 3. N, = gN, for L, = 0.0.

150 x 50 x 60 RHS 167 864 841 808 764 704 629 542 455 318 228 171 132 85.9 60.3
50 RHS 142 735 716 689 653 604 541 469 396 278 200 150 116 75.4 52.9
40 RHS 116 526 515 499 476 447 410 364 316 228 166 125 97.0 63.1 44.3
3.0 RHS 8.96 329 324 316 305 291 273 251 226 172 129 98.1 76.5 50.0 35.1
25 RHS 753 246 243 237 230 221 209 195 178 141 107 82.4 64.6 42.3 29.8
20 RHS 6.07 173 172 168 164 158 151 143 133 109 851 66.1 521 34.3 24.2
127 x 51 x 60 RHS 147 757 729 691 637 564 476 389 315 212 151 112 86.6 56.1 39.3
50 RHS 125 646 623 591 547 487 414 340 277 187 133 98.9 76.4 49.5 347
35 RHS 9.07 423 411 393 368 335 293 247 204 140 100 74.8 57.9 37.5 26.3
125 x 75 x 6.0 RHS 167 864 835 796 741 668 576 479 392 267 190 142 110 711 49.8
50 RHS 142 735 711 679 634 573 497 415 341 233 166 124 95.8 62.1 435
40 RHS 116 600 581 556 520 471 411 345 285 195 139 104 80.3 521 36.5
3.0 RHS 8.96 390 381 367 348 323 291 253 215 151 109 81.8 63.4 41.2 28.9
25 RHS 753 296 290 280 268 251 229 203 176 126 91.9 69.1 53.6 34.9 24.5
20 RHS 6.07 196 192 187 180 171 160 147 131 98.7 73.3 55.6 43.3 28.3 19.9
102 x 76 x 6.0 RHS 147 757 719 670 599 503 402 316 251 166 117 87.0 67.1 434 30.4
50 RHS 125 646 615 574 515 436 351 277 220 146 103 76.6 59.1 38.2 26.8
35 RHS 9.07 468 446 418 378 323 262 208 166 110 78.0 58.0 447 29.0 20.3
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TABLE 6-4(2)(B) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about y-axis

‘414 y
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t [ d
mm mm mm kg/m L. =0.0 0.5 1.0 1.5 2.0 25 3.0 & 4.0 5.0 6.0 7.0 8.0 10.0
y

200 x 100 x 100 RHS 413 2130 2120 2040 1920 1750 1510 1250 999 800 534 378 281 217 140
9.0 RHS| 377 1940 1930 1860 1760 1600 1400 1150 929 745 498 353 262 203 131

80 RHS 339 | 1750 & 1740 1680 1590 1450 1270 1060 852 686 459 325 242 187 121 Notes:

60 RHS 262 | 1310 @ 1300 1260 1190 1100 975 825 674 546 368 262 195 150 974 1. REFER to the OneSteel Australian Tube Mills

50 RHS 221 | 974 | 972 943 901 843 764 664 557 459 314 224 167 129  83.8 PRODUCT AVAILABILITY GUIDE (PAG) for

40 RHS 179 688 688 670 645 609 563 503 434 366 255 184 138 107 69.2 information on the availability of listed sections
152 x 76 x 60 RHS| 194 | 1000 | 985 928 834 694 534 401 306 239 156 110 813 626 405 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

50 RHS 164 848 836 789 712 597 463 349 266 208 136 95.8 71.0 54.7 354
150 x 100 x 100 RHS | 33.4 1720 1710 1640 1540 1390 1190 960 762 607 403 285 212 163 106

90 RHS 306 1580 = 1570 1510 1410 1280 1100 895 712 568 378 267 199 153  99.3 ASINZS 1163 Grades C350L0 (with the higher elongation
80 RHS 277 | 1430 1420 1370 1280 1160 1000 823 657 526 350 248 184 142 920 requirements) and C450L0 (with the higher strength

60 RHS 214 | 1110 = 1100 1060 1000 913 795 659 530 425 284 201 150 116 749 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS 182 | 937 932 900 849 778 680 566 457 368 246 175 130 100  64.9 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS 148 & 688 686 664 631 585 523 447 368 300 203 144 108 831 539 3. N, = gN, for L, = 0.0.

150 x 50 x 60 RHS 167 864 828 714 517 335 224 159 118 911 59.0 413 30.5 235 151
50 RHS 142 735 706 614 452 296 199 141 105 810 52.5 36.7 27.2 20.9 13.5
40 RHS 116 526 509 454 356 245 167 119 88.9 68.7 44.6 312 231 17.8 115
3.0 RHS 8.96 329 322 295 248 185 131 94.5 70.8 54.9 35.7 25.0 18.5 14.3 9.20
25 RHS 753 246 241 223 193 151 110 80.0 60.3 46.8 30.5 214 15.8 12.2 7.88
20 RHS 6.07 173 171 160 142 116 87.2 64.8 49.1 38.3 25.0 175 13.0 10.0 6.47
127 x 51 x 60 RHS 147 757 726 627 456 296 198 140 104 80.6 52.2 36.5 27.0 20.8 134
50 RHS 125 646 621 540 400 262 176 125 93.0 71.9 46.6 32.6 241 18.5 12.0
35 RHS 9.07 423 410 365 287 197 135 96.0 716 55.3 35.9 251 18.6 14.3 9.23
125 x 75 x 6.0 RHS 167 864 850 797 709 579 438 326 247 193 126 88.3 65.4 50.4 32.6
50 RHS 142 735 723 680 608 501 382 285 217 169 110 715 57.5 44.3 28.6
40 RHS 116 600 591 556 500 415 319 239 182 142 92.8 65.3 48.4 373 241
3.0 RHS 8.96 390 386 367 337 293 237 184 142 112 73.4 517 38.3 29.6 191
25 RHS 753 296 294 281 261 231 192 152 119 94.2 62.2 43.9 32.6 251 16.3
20 RHS 6.07 196 194 187 177 161 141 116 93.7 75.2 50.3 35.6 26.5 20.4 13.2
102 x 76 x 6.0 RHS 147 757 744 697 617 500 375 278 211 164 107 75.2 55.7 42.9 277
50 RHS 125 646 635 596 531 434 329 245 186 145 944 66.4 49.2 379 24.5
35 RHS 9.07 468 461 434 389 322 247 185 141 110 717 50.4 374 28.8 18.6
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TABLE 6-4(3)(A) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x-axis

.
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t [ d
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00

100 x 50 x 6.0 RHS 120 621 621 614 600 583 561 534 501 462 371 286 220 173 114
50 RHS 103 532 532 527 516 502 484 461 434 402 326 253 196 154 101

40 RHS 849 | 438 | 438 434 425 414 399 382 360 335 274 214 167 131 865 Notes:

35 RHS 753 = 388 | 388 385 377 367 355 340 321 299 246 193 150 119 781 1. REFER to the OneSteel Australian Tube Mills

30 RHS 660 @ 329 | 329 327 321 313 303 291 276 258 216 171 134 106 70.2 PRODUCT AVAILABILITY GUIDE (PAG) for

25 RHS 556 246 246 244 240 235 228 221 211 200 172 141 112 89.6 59.7 information on the availability of listed sections
20 RHS 450 | 173 173 173 170 167 163 158 153 146 129 109 890 721 485 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

16 RHS 3.64 124 124 124 122 120 17 115 111 107 96.6 83.7 69.9 575 39.2
7% x 38 x 40 RHS 6.23 321 321 314 303 288 269 244 214 183 130 94.3 70.8 54.9 35.7

30 RHS 490 & 253 253 248 240 229 214 196 174 150 108 789 593 460  29.9 ASINZS 1163 Grades C350L0 (with the higher elongation
25 RHS 415 | 214 214 210 203 194 182 167 149 129 934 681 512 398 259 requirements) and CA50L0 (with the higher strength

75 x 50 x 60 RHS 9.67 | 499 499 487 470 447 416 376 329 280 198 143 108 834  54.2 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS 835 & 431 431 421 407 388 362 330 291 250 179 130 974 755 491 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS 6.92 | 357 357 349 338 323 303 277 247 213 154 112 843 654 426 3. Ny = N, for L, = 0.0.
30 RHS 542 | 280 280 274 266 255 240 221 198 173 126 923 695 540 352 4. NOTE: Grey shaded listings are to C450L0 which
25 RHS 458 | 236 236 232 225 216 203 188 169 148 108 794 598 465  30.3 is a non-standard grade - availability is subject to
20 RHS| 372 173 173 171 166 160 152 142 130 116 871 647 490 382 249 minimum order criteria. The standard grade for the

shaded listings is AS/NZS 1163-C350L0. Please
16 RHS 3.01 | 124 124 122 119 116 m 105 970 882 688 520  39.8 _ 311 20.4 tar 10 ool o for dosi an values assoelated
75 x 25 x 25 RHS 360 186 186 181 175 165 153 138 120 101 712 513 384 298 19.4 with this as a standard grade. See the OSATM PAG
20 RHS 293 133 133 130 126 120 113 104 925  80.2 581 2B \3uo‘— 247 16.1 for further information on grades and availability.
16 RHS 238 916 91.6 901 87.7 844 803 751 686 612 T 40% [ [\¢3\ p6.o\ 03 13.2
65 x 35 x 40 RHS 535 276 275 267 254 236 212 183 152 /24 \\LeaB | =600\ 448 346 22.4
30 RHS 425 219 219 212 203 190 173_—a5f c~207 | {105\ \ Oraend 552 382 205 19.2
25 RHS 360 186 186 180 173 162 M7\ {19\ \ ho9 \Jses” 622 445 332 257 16.7
20 RHS 293 149 149 145 1391 r D\ | [32Q \ oJee\ “—8d.8 74.8 51.7 37.0 277 21.4 13.9
50 x 25 x 30 RHS 3.07 158 157~ 17N\ \ 3\ \\119 ) [ ee0\\) 23 574 451 297 209 15.5 12.0 773
2 5 RHS 262 135 ,—484 [ 1B\ \e\\\ %63/ ~'837 652 506 398 262 185 137 106  6.83
RHS 246 1\ 11(“—a0\\ 105\ \d6.9— 852 700 549 427 337 222 156 116 895 579
\\904 ~p96\) 856 793 700 579 456 356 281  18.6 131 9.71 7.49 4.84

N7
50 x 20 Hs\?\sks N\ \1726 —144 137 125 106 842 643 493 387 254 17.8 132  10.2 6.59
125 124 117 107 925 740 568 438 343 225 159 118  9.08 587

1 99 103 102 96.7 88.8 77.0 62.2 48.1 .2 29.2 19.2 f1S15! 10.0 7.74 5.00
16 RHS 163 83.9 83.0 79.1 72.8 63.5 51.7 40.2 311 24.5 16.1 114 8.43 6.50 4.20
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Refer previous table for notes on steel grade.
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TABLE 6-4(3)(B) (@) RHS
Rectangular Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about y-axis

‘ b
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t [ d
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00

100 x 50 x 6.0 RHS 120 621 617 593 556 503 432 352 280 223 149 105 781 60.3 39.0
50 RHS 103 532 529 510 480 437 378 311 250 200 133 94.5 70.2 54.2 351

40 RHS| 849 @ 438 436 420 397 363 317 264 213 171 115 813 605 467 302 Notes:

35 RHS| 753 @ 388 387 373 353 324 284 237 192 155 104 738 549 424 274 1. REFER to the OneSteel Australian Tube Mills

30 RHS| 660 @ 329 328 317 301 278 247 209 171 138 933 663 493 381 24.7 PRODUCT AVAILABILITY GUIDE (PAG) for

25 RHS 556 246 245 238 227 213 193 168 141 116 79.3 56.6 422 32.7 21.2 information on the availability of listed sections
20 RHS 450 173 | 173 169 162 154 142 127 109 921 644 463 347 269 174 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

16 RHS 3.64 124 124 121 117 112 104 95.2 84.1 724 51.8 37.6 28.3 21.9 14.3
7% x 38 x 40 RHS 6.23 321 316 297 264 217 164 122 92.7 72.3 47.2 33.2 24.6 18.9 12.2

30 RHS| 4.90 | 253 249 235 211 176 136 102 778 608 397 279 207  16.0 10.3 ASINZS 1163 Grades C350L0 (with the higher elongation
25 RHS| 415 214 211 199 180 151 117 885 676 528 346 243 180 139 898 requirements) and C450L0 (with the higher strength

75 x 50 x 60 RHS| 967 | 499 495 475 443 396 334 268 211 167 111 783 582 449  29.0 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS| 835 | 431 428 411 385 347 296 240 190 152 101 712 529 408 264 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS| 6.92 @ 357 355 341 321 291 251 206 164 131 875 620 460 355  23.0 3. N = ¢N, for L, = 0.0.
30 RHS| 542 | 280 278 268 253 231 202 167 135 108 723 513 381 294 19.1 4. NOTE: Grey shaded listings are to C450L0 which
25 RHS| 458 | 236 235 227 214 196 172 143 116 932 624 443 329 254 16.5 is a non-standard grade - availability is subject to
20 RHS| 372 173 173 167 159 148 132 113 930 758 513 365 27.2 210 13.6 minimum order criteria. The standard grade for the
16 RHS 3.0l 124 124 120 15 108 985 864 731 606 417 298 223 _ 172 112 shaded listings is AS/NZS 1163-C350L0. Please

refer to earlier tables for design values associated

75 x 25 x 25 RHS 360 186 179 155 115 752 505 358 267 206 133 935 _ 6.9T— 532 343 with this as a standard grade. See the OSATM PAG
20 RHS 293 133 129 115 90.0 620 423 302 225 17.4 11.3 7 9\I T\O\85— 450  2.90 for further information on grades and availability.
16 RHS 238 916 892 813 675 495 347 250 187 145 K‘hsz | \6wd \ JB9\ 376 2.43

65 x 35 x 40 RHS 535 276 270 250 215 166 120 875 658 (/50T \ \332 [ a3\ 473 13.3 8.59
30 RHS 425 219 215 200 175 138 102245 w82 | {437\ \ D&@J 200 148 11.4 7.37
25 RHS 360 186 183 170 149 119 863\ { 550\ k91 \882” 249 17.5 130 998 645
20 RHS 2093 149 147 137 1210 r @0\ I 1753\4 \ r\la’4\4\ .2 320 209 14.7 109  8.38 5.41

50 x 25 x 30 RHS 3.7 158 151 129\ \eda\\ 677 ) [ sad\U 20.2 15.6 101 7.06 522 401 2.59

2 5 RHS 2.62 135 /—-\1%\ . 1111\\ \ R\ | 52/ 342 24 2 180 139 901 631 466 359 2.31
RHS 246 1\ 11(“—1p6\\ 920\  \671— 436 292 207 154 11.9 771 540 399  3.07 1.98
\\904 Tpe9\\) 756 559 367 246 17.5 13.0 100 650 455 337 259 1.67

N\ARR
50 x 20 HS\‘Q\8$ \ \126 ste 101 58.5  34.8 22.7 16.0 11.8 913 5.90 412 304 234 1.51
125 117 889 525 314 205 144 107 825 533 373 275 212 1.36

1 99 103 96.2 747 451 271 17.8 1235 9.28 715 4.62 823 2.39 1.84 118
16 RHS 163 83.9 78.8 62.0 38.1 231 151 10.7 7.90 6.09 3.94 2.75 2.03 1.56 1.01
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Refer previous table for notes on steel grade.
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TABLE 6-5 (L) SHS

Square Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x- and y-axis

<0
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t—>| d X
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00

50 x 50 x 60 SHS 732 294 292 281 264 240 207 169 135 108 72.0 50.9 37.9 29.2 18.9
50 SHS 6.39 256 255 246 232 212 186 154 124 100 66.9 474 35.3 27.2 17.6

40 SHS 5.35 215 214 206 196 180 159 134 109 88.1 59.3 421 313 24.2 15.7 Notes:

30 SHS| 4.5 170 170 164 156 145 129 110 91.0 741 50.2 357 266 205 13.3 1. REFER to the OneSteel Australian Tube Mills

25 SHS| 3.60 145 144 140 133 124 111 950 787 642 436 310 231 17.9 11.6 PRODUCT AVAILABILITY GUIDE (PAG) for

20 SHS 293 118 117 114 108 101 90.9 78.4 65.2 534  36.3 25.9 19.3 14.9 9.66 information on the availability of listed sections
16 SHS 238 955 | 953 024 882 822 742 642 536 440 300 214 159 123 799 and associated finishes. The PAG can be found at

www.austubemills.com.

40 x 40 x 40 SHS 4.09 164 162 153 140 119 93.6 713 54.7 42.8 28.1 19.7 14.6 11.3 7.29
2. ¢Ng = ¢N, for L, = 0.0.

3.0 SHS 3.30 133 131 125 115 99.4 80.2 62.0 47.9 377 24.8 174 12.9 9.97 6.45
25 SHS 282 113 112 107 98.2 85.7 69.8 54.3 421 331 21.8 154 114 8.78 5.68
20 SHs 231 92.5 91.6 87.4 80.7 70.9 58.1 45.5 354 27.9 18.4 13.0 9.61 741 4.79
16 SHS 1.88 75.3 74.6 713 66.0 58.2 48.0 37.8 294 23.2 15.3 10.8 8.02 6.19 4.00
35 x 35 x 30 SHS 283 114 112 105 92.5 74.9 56.1 41.5 315 24.5 16.0 11.2 8.32 6.41 414
25 SHS 242 97.3 95.7 89.8 79.9 65.4 49.4 36.8 27.9 21.7 14.2 9.97 7.39 5.69 3.68
20 SHS 199 79.9 78.7 74.0 66.2 54.7 417 31.2 23.7 18.5 121 8.49 6.29 4.85 313
16 SHS 163 65.3 64.3 60.6 54.4 45.2 34.8 26.1 19.9 15.5 10.1 713 5.28 4.07 2.63
30 x 30 x 30 SHS 236 94.8 92.3 83.9 69.2 50.3 35.2 25.3 18.9 147 9.52 6.68 4.94 3.80 2.45
25 SHS 2.03 81.6 79.5 72.7 60.6 44.7 315 227 17.0 13.2 8.56 6.01 4.44 3.42 2.21
20 SHS 168 67.3 65.7 60.3 50.8 38.0 27.0 19.5 14.6 113 7.38 517 3.83 2.95 1.90
16 SHS 138 55.2 53.9 49.6 422 319 22.8 16.5 124 9.61 6.25 4.38 3.25 2.50 161
25 x 25 x 30 SHS 189 75.9 72.7 62.4 44.7 28.8 19.2 13.6 101 7.81 5.06 3.54 2.62 2.01 1.30
25 SHS 164 65.8 63.2 54.8 40.2 26.2 17.6 12.5 9.27 716 4.64 3.25 2.40 1.85 119
20 SHS 136 54.7 52.7 46.1 345 22.8 154 10.9 8.12 6.27 4.06 2.85 2.10 1.62 1.04
16 SHS 112 45.1 435 38.3 29.1 19.5 13.2 9.36 6.97 5.38 3.49 244 181 139 0.897
20 x 20 x 20 SHS 105 421 39.5 30.8 18.7 11.2 7.38 5.19 3.85 2.97 192 1.34 0991 0.762  0.490
16 SHS 0.873 | 35.0 32.9 26.1 16.2 9.83 6.46 4.55 3.37 2.60 1.68 118 0.869 0.668  0.430

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 6-6(1) (@) SHS
Square Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x- and y-axis

<0
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t—>| d X
mm mm mm kg/m L. =0.0 1.0 15 2.0 25 3.0 8i5) 4.0 5.0 6.0 7.0 8.0 10.0 12.0

400 x 400 x 160 SHS 186 9600 9600 9600 9540 9460 9380 9280 9180 8920 8620 8250 7810 6720 5500
125 SHS| 148 7580 7580 7580 7540 7480 7420 7340 7260 7070 6830 6550 6220 5380 4430

10.0 SHS 120 | 4850 | 4850 4850 4840 4810 4780 4740 4700 4600 4480 4340 4180 3780 3270 Notes:
350 x 350 x 160 SHS 161 | 8300 @ 8300 8280 8210 8130 8040 7930 7810 7520 7170 6730 6210 5010 3870 1. REFER to the OneSteel Australian Tube Mills
125 SHS 128 | 6620 & 6620 6600 6550 6480 6410 6330 6240 6010 5740 5400 5000 4060 3150 PRODUCT AVAILABILITY GUIDE (PAG) for
100 SHS 104 | 4850 @ 4850 4850 4810 4770 4720 4670 4610 4460 4280 4070 3810 3180 2530 information on the availability of listed sections
80 SHS 842 | 3110 | 3110 3110 3090 3070 3040 3020 2990 2910 2820 2720 2590 2280 1910 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

300 x 300 x 160 SHS 136 7010 7010 6960 6880 6790 6690 6560 6420 6080 5650 5120 4520 3360 2480
125 SHS| 109 5600 5600 5570 5510 5440 5360 5260 5150 4890 4560 4150 3680 2750 2040

100 SHS 884 4560 @ 4560 4530 4480 4430 4360 4290 4200 3990 3730 3400 3030 2280 1690 ASINZS 1163 Grades C350L0 (with the higher elongation
80 SHS 716 3110 3110 3100 3070 3030 3000 2950 2910 2790 2640 2460 2250 1780 1350 requirements) and C450L0 (with the higher strength

250 x 250 x 160 SHS| 111 | 5710 5700 5630 5540 5440 5310 5170 5000 4570 4030 3420 2850 1970 1410 requirements of f, = 450 MPa and f, = 500 MPa). See
125 SHS| 89.0 @ 4590 @ 4500 4530 4470 4380 4290 4170 4040 3710 3290 2820 2360 1640 1170 Section 2.4.2 for a detailed definition of C450PLUS™.
100 SHS 727 | 3750 @ 3750 3700 3650 3580 3510 3420 3310 3050 2720 2340 1960 1370 984 3. gNg=¢N,for L, = 00.

90 SHS| 659 3400 | 3400 3360 3310 3250 3180 3100 3010 2780 2480 2130 1800 1250 901
80 SHS 591 3050 3050 3010 2970 2920 2860 2780 2700 2490 2230 1920 1620 1130 815
6.0 SHS 45.0 1750 1750 1740 1720 1690 1670 1640 1600 1520 1410 1280 1130 836 617
200 x 200 x 160 SHS| 855 4410 4380 4300 4190 4070 3910 3720 3490 2930 2340 1840 1460 964 681
125 SHS| 69.4 3580 3550 3490 3410 3310 3190 3040 2870 2440 1970 1560 1240 821 580
100 SHS| 570 2940 2920 2870 2810 2730 2630 2510 2380 2030 1650 1310 1050 696 492
90 SHS 518 2670 2650 2610 2550 2480 2400 2290 2170 1860 1520 1210 964 641 454
8.0 SHS| 465 2400 2380 2340 2290 2230 2150 2060 1950 1680 1370 1100 876 583 413
6.0 SHS| 356 1750 1740 1710 1680 1630 1580 1520 1450 1260 1050 847 681 456 323
50 SHS 299 1210 1210 1190 1170 1150 1120 1090 1050 944 817 682 561 382 273
150 x 150 x 10.0 SHS 413 2130 2090 2030 1940 1840 1700 1530 1350 991 728 549 427 278 195
90 SHS 377 1940 1910 1850 1780 1680 1560 1410 1240 918 676 510 397 259 182
80 SHS 339 1750 1720 1670 1610 1520 1410 1280 1130 840 619 468 364 237 167
6.0 SHS 26.2 1350 1330 1290 1240 1180 1100 1000 888 665 493 373 291 190 133
50 SHS 221 1140 1120 1090 1050 998 932 850 757 570 423 320 249 163 114
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TABLE 6-6(2) (@) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x- and y-axis

b "
Designation Mass ON, Design Member Capacities in Axial Compression, dN, (kN)
d b t perm (kN) Effective Length (L) in metres t—» d X
mm mm mm kg/m L.=0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0 4.5 5.0 6.0 7.0 8.0
125 125 100 SHS 334 1720 1720 1670 1600 1500 1360 1190 1000 829 684 569 407 303 235

90 SHS 30.6 1580 1580 1530 1470 1380 1260 1100 933 774 640 532 381 284 220

80 SHS| 277 | 1430 | 1430 1390 1330 1250 1140 1010 856 712 590 491 352 263 203 Notes:
60 SHS| 214 1110 = 1110 1080 1030 975 896 796 682 571 475 396 285 213 165 1 REFER to the OneSteel Australian Tube Mills
40 SHS 14.8 762 762 742 714 675 623 557 481 405 338 283 204 153 118 information on the availability of listed sections
100 x 100 x 100 SHS| 25.6 | 1320 | 1310 1250 1160 1020 847 668 521 412 331 272 192 142 110 and associated finishes. The PAG can be found at
90 SHS 235 | 1210 | 1200 1150 1070 951 793 629 493 390 314 258 182 135 104 www.austubemills.com.
80 SHS| 214 | 1100 & 1090 1050 977 872 732 584 459 364 294 241 170 126 97.5 2. OnesSteel Australian Tube Mills C450PLUS™ products
60 SHS 167 864 857 823 770 693 590 477 377 300 243 199 141 105 80.7 ZZ‘)E%‘"{&Z;“Zf;§£3‘0“323‘25'("VV”.?::';;”;.Z‘;ZL’%T;‘;E;EI“
50 SHS| 14.2 735 730 701 658 594 508 413 328 262 212 174 123 915 70.6 reopirements) and GASOLO with the higher strength
40 SHS| 116 600 596 573 539 488 420 344 274 219 177 146 103 76.7 59.2 requirements off, = 450 MPa and f, = 500 MPa). See
30 SHS 8.96 440 438 422 399 365 319 265 214 172 140 115 81.7 60.7 46.9 Section 2.4.2 for a detailed definition of C450PLUS™.
25 SHS| 753 305 305 296 282 263 238 206 172 141 116 964  68.8 513 39.6 3. GN, = N, for L, = 0.0.

20 SHS 6.07 196 196 191 184 175 162 146 128 108 91.0 76.5 55.2 414 321
90 x 90 x 25 SHS 6.74 305 303 291 273 246 210 170 135 107 86.7 71.2 50.3 374 28.9
20 SHS 545 196 195 189 179 166 148 126 104 84.7 69.3 57.3 40.7 30.3 234
89 x 89 x 60 SHS 147 757 748 711 650 561 449 345 266 209 168 137 96.6 71.6 55.2
50 SHS 125 646 639 608 558 484 391 302 234 184 147 121 85.0 63.1 48.6
35 SHS 9.07 468 463 441 407 356 291 227 176 139 112 914 64.4 47.8 36.8
20 SHS 5.38 196 195 188 179 165 146 124 102 82.3 67.2 55.5 394 294 22.7
7% x 75 x 60 SHS 120 621 608 565 490 384 280 205 154 120 95.7 781 54.8 40.6 31.3
50 SHS 103 532 522 486 425 337 248 182 137 107 85.2 69.6 48.8 36.2 27.9
40 SHS 849 438 430 401 353 283 210 155 117 91.0 727 59.4 417 30.9 23.8
35 SHS| 753 388 382 357 315 253 189 140 106 82.2 65.6 53.6 37.6 279 21.5
3.0 SHS 6.60 341 335 313 278 225 169 125 94.7 73.7 58.9 48.1 33.8 25.0 19.3
25 SHS 5.56 287 282 265 235 191 144 107 81.0 63.1 50.5 41.2 29.0 21.4 16.5
20 SHS 4.50 196 193 183 166 142 112 85.4 65.5 513 411 33.6 237 17.6 135
65 x 65 x 60 SHS 101 523 508 458 368 260 179 128 95.8 741 59.0 48.1 33.7 24.9 19.2
50 SHS 8.75 451 439 397 324 232 161 116 86.4 66.9 53.3 43.4 30.4 22.5 17.3
40 SHS 723 373 363 330 273 198 138 99.6 74.5 57.7 46.0 375 26.3 19.4 15.0
3.0 SHS 5.66 292 285 260 217 161 113 817 61.2 474 37.8 30.8 21.6 16.0 12.3
25 SHS 478 247 241 220 185 137 97.2 70.2 52.6 40.8 325 26.5 18.6 13.8 10.6
20 SHS 3.88 196 191 176 149 112 79.8 57.8 43.4 33.6 26.8 21.9 15.3 114 8.75
16 SHS 313 125 123 115 102 83.0 62.3 46.2 35.0 27.3 21.8 17.8 125 9.27 714
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TABLE 6-6(3) (@) SHS
Square Hollow Sections (2) C450PLUS™ )

C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3)___ Finish )

DESIGN MEMBER CAPACITIES IN AXIAL COMPRESSION
buckling about x- and y-axis

<0
Designation Mass ON, Design Member Capacities in Axial Compression, N, (kN)
d b t perm (kN) Effective Length (L.) in metres t— d X
mm mm mm kg/m L. =0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 5.00

50 x 50 x 60 SHS 732 378 374 356 328 287 233 182 141 1 730___ S84~ 382 294 190
50 SHS 6.39 330 327 312 289 256 212 167 130 103 6T\ YXK _~-355 274 17.7

40 SHS 535 @ 276 274 262 244 218 183 146 115 91.0 \N\60\\ )45~ 316 244 158 Notes:

30 SHS 425 219 218 209 196 176 150 122 966 _769 | \N1A\ V861 268 207 134 1. REFER to the OneSteel Australian Tube Mills

25 SHS 360 186 185 178 167 151 129 105  83.6 (\6BJ | (484 314 233 180 117 PRODUCT AVAILABILITY GUIDE (PAG) for

20 SHS 293 151 150 145 136 123 106 870 ,p95 _\ B55~-370 262 195 150 972 information on the availability of listed sections
16 SHS 238 123 122 118 111 100 870 715 (B7E&\\46.8 306 216 161 124 _ 8.04 and associated finishes. The PAG can be found at

www.austubemills.com.

2. OneSteel Australian Tube Mills C450PLUS™ products
satisfy both the strength and elongation requirements of

40 x 40 x 40 SHS 409 211 207 193 170 135 100 ~RQ 55927 435 283 199 147 113 7.33
30 SHS 3.30 170 168 157 140 115 870\ \647) 491 383 250 17.6 13.0  10.0 6.48

25 SHS 282 @ 145 143 135 120 995 \(6b) \s&8 432 337 220 155 115 883 571 ASINZS 1163 Grades C350L0 (with the higher elongation

20 SHS 231 119 17 120 993  8PRN\ _\686>‘47.8 364 284 186 131 968 746  4.82 requirements) and C450L0 (with the higher strength

16 SHS 188 969 955 901 817 N\68L> K27 397 303 237 155 109 808 622 402 requirements of f, = 450 MPa and f, = 500 MPa). See
35 x 35 x 30 SHS 283 146 143 131 MM\ 829 589 426 320 248 161 113 837 644 416 Section 2.4.2 for a detailed definition of C450PLUS™.

25 SHS 242 @ 125 122 11§ 9§\ /728 521 378 284 220 143 100 743 572 370 3. 9N, = ¢N, for L, = 0.0.

20 SHS 1.99 103 102, (W90 \NN\JOVY“ 612 441 321 241 18.7 122 855 633  4.87 315 4. NOTE: Grey shaded listings are to C450L0 which

16 SHS 163 839 /ﬁgg\f \\\?ﬁg\/\) 657 509 369 269 202 157 102 718 532 409 264 s @ non-standard grade - availabilty is subject to
30 x 30 x 30 SHS 236 12— 1 10 793 533 361 257 191 148 959 671 497 38 246 minimum order criteria. The standard grade for the

25 SHS 203 105——101)\ “900 699 476 324 231 172 133 862 604 447 344 222 shaded listngs s ASINZS 1163-C380L0. Please

20 SHS 168\ 865 _)838 748 589 407 278 199 148 115 743 521 385 296 191 with this as a standard grade%ee the OSATM PAG

16 SHS \1\38\\ (?6’,9\—’/ 68.8 61.7 49.1 34.3 23.5 16.8 125 9.70 6.30 4.41 3.26 2.51 1.62 for further information on grades and availability.

25 x 25 N\ LB\ N97.5 92.2 749 482 296 19.5 13.7 10.2 7.86 509 356 263 202 1.30
HS ) JL$2 846 802 661 436 270 17.8 126 934 721 466 326 241 185 119

7/136 703 669 558 377 236 156 11.0 819 632 409 286 211 1.63 1.05
) HS 112 580 553 465 320 202 134 946 703 542 351 246 182 140 _ 0.900
20 x 20 x \20 SHS 105 541 @ 497 352 194 11.4 745 523 387 298 193 135 0995 0.764 0.492

16 SHS 0.873 45.0 415 30.1 16.9 9.99 6.52 4.58 3.40 2.62 1.69 118 0.872 0.671  0.432
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8 NSO SR NS 50 x50 x 2.5 SHS H = S 1 25 25 x 1.6 SHS |25 30 x 30 x 2.5 SHS
% 20 NENAMN NN - 50x50x203Hs|: % S I SL b == 30 x 30 X 1.6 SHS
N \\ N N SN | N N T T 25x25  sreveeeersnens N T N '-..' "o
E NN \\\:\\ 150x50x 1.6 SHSF E 1 30§30 ————— S hrr S ~'"/' 25X 25x 3.0 SHS N
2 U NN S - N k=g o4 20020 —-—-- f!20x20x1.68HS|:2]25x25x208HS;
2 NN 40 x 40 X 3.0 SHS 8 s s N e = ~
e 10 + \\\ \\\. S “\\]\\N = :: N t ‘o T
- S “\140x40x203Hs: | i 4 N M O B
T — SN
o \\\440x40x168HSf s = - — 20 x 20 x 2.0 SHS
. SN 81 3
6 _Z Axial compression buckling N SN < T Axial compression buckling S
1 about x- or y-axis SO RN .6 17 about x- or y-axis
T S [
4 e E— 4 e
0 1 2 3 4 5 0 1 2 3 4 5
Effective Length Lg (m) about x- and y-axis Effective Length Lg (m) about x- and y-axis

Refer previous table for notes on steel grade.
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Part 7
MEMBERS SUBJECT TO AXIAL TENSION

7.1  General

Tables 7-1 to 7-6 give values of design section capacity in axial tension. Section 7 of AS 4100
has been used to determine these values.

The Tables list the design section capacity in tension for OneSteel Australian Tube Mills structural
steel hollow sections. It further assumes that there are no eccentricity, shear lag or stress
concentration effects such that there is a uniform stress distribution along the cross-section (e.qg.
as in full perimeter welded connections to uniformly stiff supports - see Clause C7.3.1 of Ref.

[7.1]).
7.2 Design Section Capacity in Axial Tension

The design section capacity in axial tension (¢N,) listed in the Tables has been determined from
Clause 7.2 of AS 4100 and is taken as the lesser of:

ONy = 9Af, (yielding of the gross section)
ON; = ¢(0.85)k A, f, (fracture of the net section)
where ¢ = 0.9 (Table 3.4 of AS 4100)
f, = vyield stress used in design
f, = ultimate tensile strength used in design
Ay = gross area of the cross-section
A, = netarea of the cross-section
= Ay (e.g. for full perimeter welded connections to uniformly stiff supports)
k. = 1.0 (Clause 7.3.1 of AS 4100)

The lesser value of pN¢(1) = ¢pA4f, and ¢N(2) = ¢(0.85)A4f, is highlighted in bold type in the Tables.

Note: For AS/NZS 1163 Grade C250L0 and C350L0 CHS, ¢N, = ¢A4f, is always less than

¢N, = ¢(0.85)A,f, though for RHS/SHS to AS/NZS 1163 Grade C450L0 ¢N,= ¢(0.85)Af, is the
lesser value of ¢N,.

For sections reduced by penetrations or holes, the value of $N; can be determined from the
Tables as the lesser value of:

ONe = A,
and ON; = ¢(0.85)kA4f (A/A,)
where A, = netarea of the cross-section
k. = tension correction factor  (Clause 7.3.1 of AS 4100)

Values of A are tabulated in Tables 7-1 to 7- 6. Note that all the values in Tables 7-1 to 7-6
assume k, = 1.0.

7.3  Example

1. A tension member with a full perimeter welded connection to a uniformly stiff support is
subjected to an axial tension force of 150 kN. Design a suitable RHS tension member.
Design Data:
N* = 150 kN
k, = 1.0 (for a full perimeter welded connection)

Solution:
Select a suitable RHS member from Tables 7-4(2). The alternatives are:
76 x 38 x 4.0 RHS — Grade C450L0 (C450PLUS™) (6.23 kg/m) ¢N, = 303 kN > N*
100 x 50 x 3.0 RHS — Grade C450L0 (C450PLUS™) (6.60 kg/m) o¢N, = 322kN > N*
Both these options are suitable for the design as their mass is somewhat similar. The final choice
of section may be influenced by other constraints (geometric, availability etc.).

7.4 References

[7.1] Standards Australia, AS 4100 Supplement 1-1999: “Steel Structures Commentary”
(Supplement to AS 4100-1998), Standards Australia, 1999.

See Section 1.1.2 for details on reference Standards.

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bllil(lwim/

Standards

Design Capacity Tables for Structural Steel Hollow Sections

DECEMBER 2010




TABLE 7-1 (i) CHS

Circular Hollow Sections [2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3) __ Finish )
DESIGN SECTION CAPACITIES IN AXIAL TENSION

Designation Mass Axial Tension, ¢N, Grosirsezction do
d, t L 9N, (1) 9N, (2) A
mm mm kg/m kN kN mm? t
1651 x 54 CHS 21.3 610 663 2710
50 CHS 19.7 566 616 2510 )
1397 x 54 CHS 179 513 553 2280 Notes:
50 CHS 16.6 476 518 2120 1. REFER to the OneSteel Australian Tube Mills
1143 x 54 CHS 145 416 452 1850 PRODUCT AVAILABILITY GUIDE (PAG) for
information on the availability of listed sections
0.6 x gg gﬂg ]ﬁg :;j? gg? 1228 and associated finishes. The PAG can be found at
g . - www.austubemills.com.
40 CHS 9.63 276 300 1230 2. The lesser (governing) value of N,(1) and pN,(2)
889 x gg gng i-gé ggs g;; 12‘218 is highlighted in bold type. These terms are defined in
E . Section 7.2.
40 CHS 8.38 240 261 1070 3. This product is also compliant with AS 1074 — Steel
761 x 59 CHS 10.2 293 319 1300 tubes and tubulars for ordinary service. Refer to the
45 CHS 7.95 228 248 1010 OSATM Product Manual for details on AS 1074 sections.
36 CHS 6.44 184 201 820
603 x 54 CHS 7.31 210 228 931
45 CHS 6.19 177 193 789
36 CHS 5.03 144 157 641
483 x 40 CHS 4.37 125 136 557
3.2 CHS 3.56 102 111 453
424 x 4.0 CHS 3.79 109 118 483
3.2 CHS 3.09 88.7 96.5 394
337 x 40 CHS 2.93 84.0 91.4 373
3.2 CHS 241 69.0 751 307
269 x 40 CHS 2.26 64.7 70.4 288
3.2 CHS 1.87 53.6 58.3 238
26 CHS 1.56 44.7 48.6 198
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TABLE 7-2 (L) CHS

Circular Hollow Sections (2)  C350L0 )

AS/NZS 1163 Grade C350L0 (3)__ Finish )
DESIGN SECTION CAPACITIES IN AXIAL TENSION

Designation Mass Axial Tension, ¢N, Groszrsegction Designation Mass Axial Tension, ¢N, Groszizction do
d, t (S N (D) N (2) A, do t [P ON,(2) 0N (2) Ag
mm mm kg/m kN kN mm? mm mm kg/m kN kN mm? t
5080 x 127 CHS 155 6220 6500 19800 1651 x 35 CHS 13.9 560 585 1780
95 CHS 17 4690 4890 14900 30 CHS 12.0 481 503 1530 )
6.4 CHS 79.2 3180 3320 10100 1397 x 35 CHS 18 472 493 1500 Notes:
4570 x 127 CHS 139 5580 5830 17700 30 CHS 101 406 424 1290 1. REFER to the OneSteel Australian Tube Mills
95 CHS 105 4210 4390 13400 1143 x 36 CHS 9.83 394 412 1250 PRODUCT AVAILABILITY GUIDE (PAG) for
6.4 CHS 711 2850 2980 9060 32 CHS 8.77 352 367 1120 e e L s L
4064 x 127 CHS | 123 4950 5170 15700 1016 x 32 CHs 777 312 325 989 and associated linishes, The PAG can be found at
95 CHS 93.0 3730 3900 11800 26 CHS 6.35 255 266 809 2. The lesser (governing) value of ¢h(L) and oN,2)
6.4 CHS 63.1 2530 2650 8040 889 x 32 CHS 6.76 271 283 862 is highlighted in bold type. These terms are defined in
3556 x 127 CHS 107 4310 4500 13700 26 CHS 5.53 222 232 705 Section 7.2.
95 CHS 811 3250 3400 10300 761 x 32 CHS 575 231 241 733
6.4 CHS 55.1 2210 2310 7020 23 CHS 419 168 175 533
3239 x 127 CHS 97.5 3910 4080 12400 603 x 29 CHS 411 165 172 523
95 CHS 737 2960 3090 9380 23 CHS 3.29 132 138 419
64 CHS 501 2010 2100 6380 483 x 29 CHS 3.25 130 136 414
2731 x 127 CHS 816 3270 3420 10400 23 CHS 2.61 105 109 332
93 CHS 60.5 2430 2540 7710 424 x 26 CHS 2.55 102 107 325
6.4 CHS 421 1690 1760 5360 20 CHS 1.99 80.0 83.5 254
48 CHS 3L8 1270 1330 4050 337 x 26 CHS 1.99 80.0 83.6 254
2191 x 82 CHS 426 1710 1790 5430 20 CHS 1.56 62.7 65.5 199
64 CHS 33.6 1350 1410 4280 269 x 23 CHS 1.40 56.0 58.5 178
48 CHS 25.4 1020 1060 3230 20 CHS 1.23 49.3 515 156
1683 x 71 CHS 28.2 1130 1180 3600
64 CHS 25.6 1030 1070 3260
48 CHS 19.4 777 811 2470
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TABLE 7-3 (i) RHS

Rectangular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

DESIGN SECTION CAPACITIES IN AXIAL TENSION

o
. . : : Gross Section
Designation Mez?sns1 Pt Ve, G Area T ’
g b t P ON, (1) N (2) Ag
mm mm mm kg/m kN KN mm?

75 x 25 x 25 RHS 3.60 145 151 459
20 RHS 2.93 118 123 374 Notes:
L6 RHS 2.38 95.5 99.7 303 1. REFER to the OneSteel Australian Tube Mills
65 x 35 x 40 RHS 5.35 215 224 681 PRODUCT AVAILABILITY GUIDE (PAG) for
30 RHS 4.25 170 178 541 information on the availability of listed sections
25 RHS 3.60 145 151 459 and associated finishes. The PAG can be found at
20 RHS 2.093 118 123 374 www.austubemills.com..
50 x 25 x 30 RHS 3.07 123 129 391 2. The lesser (governing) value of N,(1) and pN,(2)
is highlighted in bold type. These terms are defined in
25 RHS 2.62 105 110 334 Section 7.2,
20 RHS 215 86.2 90.0 274
16 RHS 1.75 70.3 73.4 223
50 x 20 x 3.0 RHS 2.83 114 119 361
25 RHS 2.42 97.3 102 309
20 RHS 1.99 79.9 83.5 254
16 RHS 1.63 65.3 68.1 207

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 7-4(1) (@) RHS

Rectangular Hollow Sections [2) CA50PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )
DESIGN SECTION CAPACITIES IN AXIAL TENSION

o
— ] ] Gross Secti
foss A Designation Meisri Axial Tension, N, roszrezc ol t P d
P N, (D) e Aq d b t P 9N, (2) N, Aq
mm mm mm kg/m kN kN mm? mm mm mm kg/m kN kN mm?

Designation Mass Axial Tension, ¢N; Gross Section
d b t
400 x 300 x 16.0 RHS 161 8300 7840 20500 200 x 100 x 10.0 RHS 41.3 2130 2010 5260
125 RHS 128 6620 6250 16300 9.0 RHS 377 1940 1840 4800 Notes:
10.0 RHS 104 5370 5070 13300 8.0 RHS 33.9 1750 1650 4320 1. REFER fo the OneSteel Australian Tube Mills
8.0 RHS 84.2 4340 4100 10700 6.0 RHS 26.2 1350 1270 3330 PRODUCT AVAILABILITY GUIDE (PAG) for
400 x 200 x 16.0 RHS 136 7010 6620 17300 50 RHS 22.1 1140 1080 2810 information on the availability of listed sections
12.5 RHS 109 5600 5290 13800 4.0 RHS 17.9 924 873 2280 and associated finishes. The PAG can be found at
100 RHS = 884 4560 4310 11300 152 x 76 x 60 RHS 194 1000 944 2470 ww.gustubemills.com.
8.0 RHS 716 3700 3490 9120 50 RHS 16.4 848 801 2090 2. On_eSteeIAustraIianTubeMiIIsC450_PLUSTM_products
satisfy both the strength and elongation requirements of
350 x 250 x 16.0 RHS 136 7010 6620 17300 150 x 100 x 10.0 RHS 334 1720 1630 4260 AS/NZS 1163 Grades C350L0 (with the higher elongation
12.5 RHS 109 5600 5290 13800 9.0 RHS 30.6 1580 1490 3900 requirements) and C450L0 (with the higher strength
10.0 RHS 88.4 4560 4310 11300 8.0 RHS 27.7 1430 1350 3520 requirements of f, = 450 MPa and f, = 500 MPa). See
80 RHS 71.6 3700 3490 9120 6.0 RHS 214 1110 1050 2730 Section 2.4.2 for a detailed definition of C450PLUS™.
300 x 200 x 160 RHS 111 5710 5390 14100 50 RHS 18.2 937 885 2310 3 The lesser (goverming) value of ¢N(1) and ¢NG)
125 RHS | 89.0 4590 4340 11300 40 RHS 148 762 720 1880 Sanondnied In bold ype. These erms are defined in
10.0 RHS 727 3750 3540 9260 150 x 50 x 6.0 RHS 16.7 864 816 2130
8.0 RHS 59.1 3050 2880 7520 50 RHS 14.2 735 694 1810
6.0 RHS 45.0 2320 2190 5730 4.0 RHS 11.6 600 567 1480
250 x 150 x 16.0 RHS 85.5 4410 4170 10900 3.0 RHS 8.96 462 436 1140
12.5 RHS 69.4 3580 3380 8840 2.5 RHS 7.53 388 367 959
10.0 RHS 57.0 2940 2780 7260 2.0 RHS 6.07 313 296 774
9.0 RHS 51.8 2670 2520 6600 127 x 51 x 6.0 RHS 14.7 757 715 1870
8.0 RHS 46.5 2400 2270 5920 50 RHS 12.5 646 610 1590
6.0 RHS 35.6 1840 1730 4530 35 RHS 9.07 468 442 1150
5.0 RHS 29.9 1540 1460 3810 125 x 75 x 6.0 RHS 16.7 864 816 2130
5.0 RHS 14.2 735 694 1810
40 RHS 11.6 600 567 1480
3.0 RHS 8.96 462 436 1140
25 RHS 7.53 388 367 959
2.0 RHS 6.07 313 296 774
102 x 76 x 6.0 RHS 14.7 757 715 1870
50 RHS 125 646 610 1590
3.5 RHS 9.07 468 442 1150

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bulldw“"/ Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010
Standards




TABLE 7-4(2) (i) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
DESIGN SECTION CAPACITIES IN AXIAL TENSION

Lo
Designation Mass Axial Tension, ¢N; G'OSZ;‘ZC“O" KN
d b t perm N (D) N, (2) Aq el |l g
mm mm mm kg/m kN kN mm?
100 x 50 x 6.0 RHS 12.0 621 586 1530
50 RHS 10.3 532 503 1310
40 RHS 8.49 438 414 1080 .
35 RHS 753 388 367 959 Notes:
30 RHS 6.60 341 322 841 1. REFER to the OneSteel Australian Tube Mills
’ : PRODUCT AVAILABILITY GUIDE (PAG) for
25 RHS 5.56 287 271 709 information on the availability of listed sections
20 RHS 4.50 232 219 574 and associated finishes. The PAG can be found at
1.6 RHS 3.64 188 177 463 www.austubemills.com.
76 x 38 x 4.0 RHS 6.23 321 303 793 2. OnesSteel Australian Tube Mills C450PLUS™ products
30 RHS | 490 253 239 625 ASINZS 1163 Grades C350L0 (i the higher longatr
rades with the higher elongation
25 RHS 415 214 202 529 requirements) and C450L0 (with the higher strength
75 x 50 x 6.0 RHS 9.67 499 471 1230 requirements of f, = 450 MPa and f, = 500 MPa). See
50 RHS 8.35 431 407 1060 Section 2.4.2 for a detailed definition of C450PLUS™.
40 RHS 6.92 357 337 881 3. The lesser (governing) value of ¢N,(1) and pN,(2)
3.0 RHS 5.42 280 264 691 is highlighted in bold type. These terms are defined in
25 RHS | 458 236 223 584 section 7.2.
20 RHS 372 192 181 474 4. NOTE: Grey shaded listings are to C450L0 which
' : is a non-standard grade - availability is subject to
16 RHS 3.01 155 147 383 minimum order criteria. The standard grade for the
75 x 25 x 25 RHS 3.60 186 176 489~ shaded listings is AS/NZS 1163-C350L0. Please
20 RHS 2.93 151 143 &) \/O refir tho earlier tabges (fjor dzsign Vall':l‘es associated
\3bé with this as a standard grade. See the OSATM PAG
65 x 35 x ig E:g Egg 52 ﬂ'];é%)\) ‘\ \V68l for further information on grades and availability.
30 RHS 4.25 219 (€ 541
25 RHS 3.60 88\ )) 176 459
2.0 RHS 293 B\ 143 374
50 x 25 x 3.0 RHS 3&1?\\\‘?\/}58 149 391
25 RHS  CR®\V/ ~ 135 128 334
20 DN\\a1s’ (R 105 274
1ERAS, S 175 90.4 85.4 223
50 x 2 B0~RHS 2.83 146 138 361
2.5 RHS 2.42 125 118 309
@ 20 RHS 1.99 103 97.0 254
16 RHS 1.63 83.9 79.2 207
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TABLE 7-5 (L) SHS

Square Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN SECTION CAPACITIES IN AXIAL TENSION

}.#.‘
. p ; : Gross Section
Designation Mearsrfl Axial Tension, ¢N, Area t—» d
4 b t P ON, (1) () Ag
mm mm mm kg/m kN K mm?

50 x 50 x 6.0 SHS 7.32 294 307 932
50 SHS 6.39 256 268 814 Notes:
40 SHS 5.35 215 224 681 1. REFER to the OneSteel Australian Tube Mills
30 SHS 4.25 170 178 541 PRODUCT AVAILABILITY GUIDE (PAG) for
25 SHS 3.60 145 151 459 information on the availability of listed sections
20 SHS 2.93 118 123 374 and associated finishes. The PAG can be found at
16 SHS 2.38 95.5 99.7 303 www.austubemills.com.
40 x 40 x 40 SHS 4.09 164 171 521 2. The_ Ies_ser (gqverning) value of ¢N,(1) and ¢Nl(2_) _
30 SHS 3.30 133 138 421 gergtgl;:rl:%h;ed in bold type. These terms are defined in
25 SHS 2.82 113 118 359
20 SHS 2.31 92.5 96.6 294
16 SHS 1.88 75.3 78.7 239
35 x 35 x 3.0 SHS 2.83 114 119 361
25 SHS 2.42 97.3 102 309
20 SHS 1.99 79.9 83.5 254
1.6 SHS 1.63 65.3 68.1 207
30 x 30 x 30 SHS 2.36 94.8 99.0 301
25 SHS 2.03 81.6 85.2 259
20 SHS 1.68 67.3 70.3 214
16 SHS 1.38 55.2 57.6 175
25 x 25 x 3.0 SHS 1.89 75.9 79.2 241
25 SHS 1.64 65.8 68.7 209
20 SHS 1.36 54.7 57.1 174
16 SHS 112 45.1 47.1 143
20 x 20 x 20 SHS 1.05 42.1 44.0 134
16 SHS 0.873 35.0 36.6 111

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™.,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 7-6(1) (i) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION CAPACITIES IN AXIAL TENSION

. 4 <
Designation Mass Axial Tension, ¢N; Groszrsezctlon Designation Mass Axial Tension, N, Grosiizctlon -
g b . perm Ny (D) N (2) Ay d b t perm ON, (1) ON,(2) Aq
mm mm mm kg/m kN kN mm? mm mm mm kg/m kN kN mm? t—> d
400 x 400 x 16.0 SHS 186 9600 9060 23700 125 x 125 x 10.0 SHS 334 1720 1630 4260
125 SHS 148 7630 7210 18800 90 SHS 306 1580 1490 3900
100 SHS 120 6180 5840 15300 80 SHS 217 1430 1350 3520
350 x 350 x 160 SHS 161 8300 7840 20500 60 SHS| 214 1110 1050 2130 Notes:
125 SHS 128 6620 6250 16300 50 SHS 18.2 937 885 2310 1. REFER to the OneSteel Australian Tube Mills
100 SHS 104 5370 5070 13300 40 SHS 1438 762 720 1880 PRODUCT AVAILABILITY GUIDE (PAG) for
80 ss ga2 | 40 a0 %0 100X 00 x 100" shs|_zms |0 1250 | 3260 N
300 x 300 x 160 SHS 136 7010 6620 17300 90 SHS| 235 1210 1150 3000 : '
125 SHS 109 5600 5290 13800 80 SHS| 214 1100 1040 2720 i austubemills.com.
: 6.0 SHS 16.7 864 816 2130 2. OneSteel Australian Tube Mills C450PLUS™ products
100 SHs 88.4 4560 4310 11300 50 SHS 14.2 735 694 1810 satisfy both the strength and elongation requirements of
8.0 SHS 71.6 3700 3490 9120 ) - AS/NZS 1163 Grades C350L0 (with the higher elongation
250 x 250 x 16.0 SHS 111 5710 5390 14100 40 SHs 116 600 567 1480 requirements) and C450L0 (with the higher strength
125 SHS 89.0 4590 4340 11300 30 SHS 8.96 462 436 1140 requirements of f, = 450 MPa and f, = 500 MPa). See
: = 25 SHS 753 388 367 959 Section 2.4.2 for a detailed definition of C450PLUS™.
100 SHS 2.7 3750 3540 9260 2.0 SHS 6.07 313 296 774 3. The lesser (governing) value of ¢N,(1) and ¢pN(2)
90 SHS 65.9 3400 3210 8400 90 x 90 x 25 SHS 6.74 348 329 859 is highlighted in bold type. These terms are defined in
8.0 SHS 59.1 3050 2880 7520 20 SHS 5.45 281 265 694 Section 7.2.
60 SHS| 450 2320 2190 5730 89 x 89 x 60 SHS 147 757 715 1870
200 x 200 x 16.0 SHS 85.5 4410 4170 10900 50 SHS 125 646 610 1590
125 SHS 69.4 3580 3380 8840 35 SHS 9.07 468 442 1150
90 SHS| 518 2670 2520 6600 75 x 75 x 60 SHS 120 621 586 1530
8.0 SHS 46.5 2400 2270 5920 50 SHS 10.3 532 503 1310
6.0 SHS 35.6 1840 1730 4530 40 SHS 8.49 438 414 1080
50 SHS 29.9 1540 1460 3810 35 SHS 753 388 367 959
150 x 150 x 10.0 SHS 41.3 2130 2010 5260 3.0 SHS 6.60 341 322 841
9.0 SHS 377 1940 1840 4800 25 SHS 5.56 287 271 709
8.0 SHS 33.9 1750 1650 4320 2.0 SHS 4.50 232 219 574
6.0 SHS 26.2 1350 1270 3330 65 x 65 x 6.0 SHS 101 523 494 1290
5.0 SHS 221 1140 1080 2810 50 SHS 8.75 451 426 1110
40 SHS 7.23 373 352 921
3.0 SHS 5.66 292 276 721
25 SHS 4.78 247 233 609
2.0 SHS 3.88 200 189 494
16 SHS 3.13 162 153 399
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TABLE 7-6(2) (L) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN SECTION CAPACITIES IN AXIAL TENSION

<
Designation M Axial Tension, ¢N; Gross Section
earsri Area t—> d
d b t P ON, (1) e Aq
mm mm mm kg/m kN kN mm?

50 x 50 x 6.0 SHS 7.32 378 357 /932
50 SHS  6.39 330 311 < .
Notes:
40 SHS 535 276 261 /N8l _ )
30 SHS 4.25 219 207 N\ 541 1. REFER to the OneSteel Australian Tube Mills
. : /\\\/ PRODUCT AVAILABILITY GUIDE (PAG) for
25 SHS 3.60 186 lz&b/\> 459 information on the availability of listed sections
2.0 SHS 2.93 151 3 \S 374 and associated finishes. The PAG can be found at
16 SHS 238 123 /—.\IﬁJ 303 www.austubemills.com.
40 x 40 x 40 SHS 4.09 211 @)99 521 2. Ont_e?;esl tAhutf]tralitan TL:ES I\/[Ijills,| (:45(1)_PLUSTM _produ?ts .
— satisfy both the strength and elongation requirements of
30 SHS 3.30 170N 161 421 AS/NZS 1163 Grades C350L0 (with the higher elongation
25 SHS 2.82 /l@ﬁ\\:)) 137 359 requirements) and C450L0 (with the higher strength
20 SHS 2.31 /Ol&/ 112 294 requirements of f, = 450 MPa and f, = 500 MPa). See
16 SHS 188 R 91.5 239 Section 2.4.2 for a detailed definition of C450PLUS™.
35 x 35 x 30 SHS 2.83/.\\\>/Q|_46 138 361 3. jl'hel Ies§er (goyerning) value of $N(1) and ¢Nl(2) _
25 SHS 2]_\«\\\) 125 18 309 get:;tgi:rl:%h;ed in bold type. These terms are defined in
S /@\9\\\/ HE 2D 2 4. NOTE: Grey shaded listings are to C450L0 which
16 SHS, 83.9 79.2 207 is a non-standard grade - availability is subject to
30 x 30 x 30 S \bﬁfi 122 115 301 minimum order criteria. The standard grade for the
25 3 2.03 105 99.0 259 shaded listings is AS/NZS 1163-C350L0. Please
20 > 168 86.5 81.7 214 refer to earlier tables for design values associated
with this as a standard grade. See the OSATM PAG
o o 16 123 ;(7)2 g;g Zf{ for further information on grades and availability.
X SHS g . .
%l SHS 164 84.6 79.9 209
@ 0 SHS 136 703 66.4 174
% 16 SHS 112 58.0 54.8 143
20020 x 20 SHS 105 541 51.1 134
16 SHS 0.873 45.0 42.5 111
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8.3 Combined Bending and Axial Compression 8-2 8.4.3  Tension and Biaxial Bending 8-6
8.3.1  Compression and Uniaxial Bending — about the major principal x-axis 8-2 8.4.3.1 Section Capacity 8-6
8.3.1.1 Section Capacity 8-2 8.4.3.2 Member Capacity 8-6
8.3.1.2 Member Capacity 8-3 8.4.3.3 Tables 8-6
8.3.1.3 Tables 8-3 8.5 Biaxial Bending in the absence of Axial Force 8-6
8.3.2  Compression and Uniaxial Bending — about the minor principal y-axis 8-3 8.5.1  Section Capacity 8-6
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Table Page
8.3.3.3 Tables' ' . . 8-5 Tables 8-1 to 8-6
8.4 Combined Bending and Axial Tension 8-5 Design Section Capacities 8-9
84.1  Tension and Uniaxial Bending — about the major principal x-axis 8-5 Tables 8-1 to 8-6 provide the information required to design members for combined
8.4.1.1 Section Capacity 8-5 actions. All relevant design section capacities in bending, compression, tension and
8.4.1.2 Member Capacity 8-5 shear are given as well as reduced design section moment capacities. These tables also
8.4.1.3 Tables 8-5 provide reference to the appropriate tables in Sections 5, 6 and 7 to determine design
8.4.2  Tension and Uniaxial Bending — about the minor principal y-axis 8-5 member capacities in bending, axial compression and axial tension.
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Part 8
MEMBERS SUBJECT TO COMBINED ACTIONS

8.1 General

This part of the Tables contains design capacities and other parameters which are used to design
members subject to combined actions in accordance with Section 8 of AS 4100. Tables 8-1 to 8-6
list design section capacities and references to other tables for checking interaction effects on
member capacities.

The design capacities considered in the 8 Series Tables include:

Design Capacity Definition Described in Section No.
OGN design section capacity in axial compression 6.2
ON, design section capacity in axial tension 7.2
oM design section moment capacity (CHS/SHS) 5221
OMs,, PMgy oM about x- and y-axis (RHS) 5221
oM, oM reduced by axial force (CHS) 8.3.1.1,8411
oM, (comp) oM, reduced by axial compression force (RHS) 8.3.1.1
oM, (tens) dMs, reduced by axial tension force (RHS) 8.4.1.1
oM,y ¢Ms, reduced by axial force (RHS) 8.3.21,8421
oM, (comp) oM, about a principal axig reduced by axial 8311 8411
oM, (tens) compression and tension force (SHS) '
oV, design shear capacity of a web (CHS/SHS) 5.2.2.4
OViy ¢V, for bending about x-axis (RHS) 5224
OVyy ¢V, for bending about y-axis (RHS) 5224
oM, design torsional section moment capacity 5.2.2.3

Note: The above description on direction of shear force on RHS is important - i.e. ¢V, and ¢V,

8.2 Design for Combined Actions

Sections 8.3 and 8.4 explain the relevant equations from AS 4100 for combined bending and
axial compression and combined bending and axial tension respectively. Each of these sections
consider uniaxial bending about the major principal x-axis, uniaxial bending about the minor
principal y-axis and biaxial bending. Section 8.5 gives the interaction formulae for biaxial bending
without axial forces.

In every case both the section capacity and the member capacity must be checked.

For all cases of combined bending and axial force the designer should first ensure
that the appropriate design axial capacity (compression or tension) is greater than the
design axial force (i.e. ¢N = N*) — see part 6 or 7 as appropriate.

8.3  Combined Bending and Axial Compression
In this section:

¢ = 0.9 (Table 3.4 of AS 4100)

oMy, = design section moment capacity for bending about the major principal x-axis
oMy, = design section moment capacity for bending about the minor principal y-axis
N* = design axial compressive force

dN; = design section capacity in compression

dNg = design member capacity in compression, for buckling about the x-axis

¢N,, = design member capacity in compression, for buckling about the y-axis

8.3.1 Compression and Uniaxial Bending

— about the major principal x-axis
For a member subject to uniaxial bending about the major principal x-axis and axial compression,
the following condition must be satisfied:

Mf = min'[¢er; ¢Mix; ¢M0x]
where ¢ = 0.9 (Table 3.4 of AS 4100)

M% = design bending moment about the major principal x-axis

oM,, = design section moment capacity (¢Ms,) for bending about the major principal
x-axis reduced by axial force (see Section 8.3.1.1)

oM, = design in-plane member moment capacity (pM;) for bending about the major
principal x-axis (see Section 8.3.1.2(a))

oMo, = design out-of-plane member moment capacity (¢M,) for bending about the

major principal x-axis (see Section 8.3.1.2(b))

8.3.1.1SectionCapacity
The value of ¢M,, must be determined at all points along the member and the minimum
value used to satisfy the inequality in Section 8.3.1.

¢er = q)Msx [1_ N*]

—_— (Clause 8.3.2 of AS 4100)
ONg
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Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about the x-axis with
k; = 1.0 and are subject to bending and compression

N™ | < oM, (Clause 8.3.2 of AS 4100)

S
For RHS and SHS to AS/NZS 1163, which are compact about the x-axis with k; < 1.0 and are
subject to bending and compression

¢er = 118 ¢Msx [1—

oM, = oMy [1-NE %Jr 018 [ﬁ) < oM, (Clause 8.3.2 of AS 4100)
ONg 82~y
where A, = the element slenderness of the web (Clause 6.2.3 of AS 4100)
_d-2t fy
Tt V2m0
My the web yield slenderness limit (Table 6.2.4 of AS 4100)

40 for RHS and SHS considered in this publication.
8.3.1.2 Member Capacity

This section only applies to members analysed using an elastic method of analysis. Where there is
sufficient restraint to prevent lateral buckling, only the in-plane requirements of this Section (Section
8.3.1.2) needs to be satisfied. If there is insufficient restraint to prevent lateral buckling, then both the
in-plane and out-of-plane requirements of this Section needs to be satisfied.

(a) In-plane capacity

*
- N
¢ NCX
For braced and sway members, the above value of ¢N,, is calculated using an effective length
factor (k.,) equal to 1.0 (i.e. Lg, = L), unless a lower value of k., has been calculated for a braced

member, provided that N* < ¢N,, where the value of N, in this inequality is calculated using the
value of k., as calculated from Clauses 4.6.3.2, 4.6.3.3 or 4.6.3.5 of AS 4100.

oM, = oM, (Clause 8.4.2.2 of AS 4100)

(b) Out-of-plane capacity
Mo = oMy, [1- N (Clause 8.4.4.1 of AS 4100)
¢Ncy

where  ¢M,, = design member moment capacity for bending about the major principal x-axis
for a member without full lateral restraint.

Clauses 8.4.2.2 and 8.4.4.1 of AS 4100 also provides a higher tier method for evaluating M;, and M,

which is dependent on the ratio of the member’s end bending moments. Due to the variable nature

of these end bending moments, the further consideration of this higher tier method is beyond the

scope of this publication.

8.3.1.3Tables

For CHS, Tables 8-1 to 8-2 list ¢Ng, oM and the relationship to ¢M, (i.e. the design section moment
capacity reduced by compression) as listed in Notes 2 and 3 in those Tables to comply with Clause
8.3.2 of AS 4100. For RHS and SHS, Tables 8-3 to 8-6 list pMs,, N and ¢M,, (comp) — the latter
parameter refers to ¢M,, a function of n to comply with Section 8.3.1.1. Designers should evaluate
n = N*/¢N,, then use it to calculate the value of $M,, and ensure that it is less than or equal to
the design section capacity ¢M,,. For specific hollow sections, the 8 Series Tables also provide
references to other Tables (e.g. oMy, (for RHS only), ¢N,, and ¢N,,) to evaluate oM, and pM,.

8.3.2 Compression and Uniaxial Bending
— about the minor principal y-axis

For a member subject to uniaxial bending about the minor principal y-axis and axial compression,
the following condition must be satisfied:

My = min. [¢My;0M;]
where ¢ = 0.9 (Table 3.4 of AS 4100)
My = design bending moment about the minor principal y-axis
oM, = design section moment capacity (¢Ms) for bending about the minor principal
y-axis reduced by axial force (see Section 8.3.2.1)
oM, = design in-plane member moment capacity (¢M;) for bending about the minor

principal y-axis (see Section 8.3.2.2)
CHS and SHS are not required to be assessed in this instance as this would be covered by the
interaction check of Section 8.3.1.
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8.3.2.1 Section Capacity
The value of ¢M,, must be determined at all points along the member and the minimum value
is used to satisfy the inequality in Section 8.3.2:

*
1o NT
®Ng
Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about the y-axis and are
subject to bending and compression:

oM, = M, (Clause 8.3.3 of AS 4100)

oMy = 1.18¢M,, (Clause 8.3.3 of AS 4100)

1_N_* M
I

8.3.2.2MemberCa pacity
This section only applies to members analysed using an elastic method of analysis. For bending
about the minor principal y-axis only the in-plane requirements need to be satisfied.
€)] In-plane capacity

N*
¢Ncy
For braced and sway members, the above value of N, is calculated using an effective length
factor (k,) equal to 1.0 (i.e. L, = L), unless a lower value of k,, has been calculated for a braced
member, provided that N* < ¢N,, where the value of N, in this inequality is calculated using the
value of kg, as calculated from Clauses 4.6.3.2, 4.6.3.3 or 4.6.3.5 of AS 4100.
Clause 8.4.2.2 of AS 4100 also provides a higher tier method for evaluating M,, which is
dependent on the ratio of the member’s end bending moments. Due to the variable nature of these
end bending moments, the further consideration of this higher tier method is beyond the scope of
this publication.

My = oMy |1- (Clause 8.4.2.2 of AS 4100)

8.3.2.3Tables

For RHS, Tables 8-3 to 8-4 list M, 9N, and ¢M,, — the latter parameter uses a function of n to
comply with Section 8.3.2.1. Designers should evaluate n = N*/¢N, then use it to calculate the
value of ¢M,, and ensure that it is less than or equal to the design section capacity ¢Ms,. For
specific hollow sections, the 8 Series tables also provide references to other tables (e.g. ¢N,) to
evaluate oM.

8.3.3 Compression and Biaxial Bending
For a member subject to biaxial bending and axial compression, both the conditions defined
in Sections 8.3.3.1 and 8.3.3.2 must be satisfied.
8.3.3.1SectionCapacity
N* . MX . MY _10

¢Ns q)Msx ¢Msy
Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about both the x- and y-axes,
sections at all points along the member shall satisfy:

(Clause 8.3.4 of AS 4100)

M¥ ! M3 !
LI Y | <10 (Clause 8.3.4 of AS 4100)
OMiy OMy
N*
where vy = 14+ <20
S

¢M,, and ¢M,, are calculated using the alternatives presented in Sections 8.3.1.1 and 8.3.2.1.

8.3.3.2MemberCapacity

wr |7 (M) 1
¢ Mcx ) ¢ Miy )
where  ¢M,, = lesser of oM, and ¢M,, (see Section 8.3.1.2)
and ¢M,, is calculated using the method presented in Section 8.3.2.2.

(Clause 8.4.5.1 of AS 4100)
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8.3.3.3Tables

For CHS, Table 8-1 and 8-2 list these parameters as ¢Ng and ¢M. For RHS and SHS, Tables 8-3
to 8-6 list pNg, M, and ¢Ms,. As noted in Sections 8.3.1.3 and 8.3.2.3, the parameters ¢M,, oMy,
oM, oMy, and oM, can also be calculated from these and other referenced tables.

8.4  Combined Bending and Axial Tension
In this section:

¢ = 0.9 (Table 3.4 of AS 4100)

oM, = design section moment capacity for bending about the major principal x-axis
oMg, = design section moment capacity for bending about the minor principal y-axis
N* = design axial tension force

¢oN; = design section capacity in axial tension

8.4.1 Tension and Uniaxial Bending — about the major principal x-axis
For a member subject to uniaxial bending about the major principal x-axis and axial tension,
the following conditions must be satisfied:

My < min. [§My; dM]
where ¢ = 0.9 (Table 3.4 of AS 4100)
M¥ = design bending moment about the major principal x-axis
oM, = design section moment capacity (¢M;) for bending about the
major principal x-axis reduced by axial force (see Section 8.4.1.1)
oMo, = design out-of-plane member moment capacity (¢M,) for bending about

the major principal x-axis reduced by axial force (see Section 8.4.1.2(a))

8.4.1.1 Section Capacity

The value of $M,, must be determined at all points along the member and the minimum value
used to satisfy the inequality in Section 8.4.1.

er = Msx N
¢ ¢ ON;

*
1- N J (Clause 8.3.2 of AS 4100)

Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about the x-axis and are
subject to bending and tensign

*

N
q)er = 1-18¢Msx 1- (])N

) < oM, (Clause 8.3.2 of AS 4100)
t

8.4.1.2 Member Capacity

This section only applies to members analysed using an elastic method of analysis.
Only the out-of-plane capacity needs to be considered.
(a) Out-of-plane capacity

*

OMox = OMp, |1+ N" 1o OMy (Clause 8.4.4.2 of AS 4100)

t
where  ¢M,, = design member moment capacity for bending about the major principal x-axis
and ¢M,, is calculated using the method presented in Section 8.4.1.1.

8.4.1.3Tables

For CHS, Tables 8-1 to 8-2 list $N,, $M, and the relationship to oM, (i.e. the design section moment
capacity reduced by tension) as listed in Notes 2 and 3 in those Tables to comply with Clause 8.3.2
of AS 4100. For RHS and SHS, Tables 8-3 to 8-6 list pM,, dN; and ¢M,, (tens) — the latter parameter
refers to M, as a function of n to comply with Section 8.3.1.1. Designers should evaluate

n = N*/¢N,, then use it to calculate the value of $M,, and ensure that it is less than or equal to
the design section capacity $M,. For specific hollow sections, the 8 Series Tables also provide
references to other Tables — e.g. ¢M, for RHS (whereas ¢M, = ¢M, generally for CHS/SHS) - to
evaluate ¢M,,.

8.4.2 Tension and Uniaxial Bending —about the minor principal y-axis
For a member subject to uniaxial bending about the minor principal y-axis and axial tension, the
following condition must be satisfied:

MY = oM,
where ¢ = 0.9 (Table 3.4 of AS 4100)
M3y = design bending moment about the minor principal y-axis

design section moment capacity (¢M,) for bending about the minor
principal y-axis reduced by axial force (see Section 8.3.2.1).

CHS and SHS are not required to be assessed in this instance as this would be covered by the
interaction check of Section 8.4.1.

My
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8.4.2.1Section Capacity
The value of ¢M,, must be determined at all points along the member and the minimum value
is used to satisfy the inequality in Section 8.4.2:

oMy = oMy,

1- N (Clause 8.3.3 of AS 4100)
ON;

Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about the y-axis and are
subject to bending and compression:
N*
oM, = 1.18 oMy, (1~ oN
8.4.2.2Tables
For RHS, Tables 8-3 and 8-4 list $Ms,, $N;and ¢M,, — the latter parameter uses a function of n to comply
with Section 8.3.2.1. Designers should evaluate n = N*/¢N,, then use it to calculate the value of ¢M,,
and ensure that it is less than or equal to the design section capacity ¢Ms,,.
8.4.3 Tension and Biaxial Bending
For a member subject to biaxial bending and axial tension, both the conditions defined in
Sections 8.4.3.1 and 8.4.3.2 must be satisfied.
8.4.3.1Section Capacity
N* M% M¥
+ +

¢Nt ¢ Msx ¢ I\/Isy
Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about both the x- and y-axes,
sections at all pointys along the gnember shall satisfy:

M% M3
OMi OMy

) < oMy, (Clause 8.3.3 of AS 4100)

t

<10 (Clause 8.3.4 of AS 4100)

<10 (Clause 8.3.4 of AS 4100)

N*
t
oM, and ¢M,, are calculated using the methods presented in Sections 8.4.1.1 and 8.4.2.1.

where vy = 14+. <20

8.4.3.2MemberCapacity

1.4 1.4

M3 My | <10 (Clause 8.4.5.2 of AS 4100)
¢ Mtx ¢ Mw
where ¢M,, = lesser of M, and ¢M,, (see Sections 8.4.1.1 and 8.4.1.2) and ¢M,, is calculated
using the method presented in Section 8.4.2.1.

8.4.3.3Tables

For CHS, Tables 8-1 and 8-2 list these parameters as ¢N, and ¢M,. For RHS and SHS, Tables 8-3
to 8-6 list pN,, oM, and ¢Ms,. As noted in Sections 8.4.1.3 and 8.4.2.2, the parameters ¢M,,, oM,
and ¢M,, can also be calculated from these and other referenced tables.

8.5 Biaxial Bending in the absence of Axial Force

In this section:

¢ = 0.9 (Table 3.4 of AS 4100)

M3 = design bending moment about the major principal x-axis

oMy, = design section moment capacity for bending about the major principal x-axis
My = design bending moment about the minor principal y-axis

oM,, = design section moment capacity for bending about the minor principal y-axis

For a member subject to biaxial bending without any axial force, the following conditions defined
in Sections 8.5.1 and 8.5.2 must be satisfied.

8.5.1 Section Capacity

The following inequality must be satisfied at all points along the member:
M3 + M_;,‘S 1.0

o Msx ¢ Msy

Alternatively, for RHS and SHS to AS/NZS 1163, which are compact about both the x- and y-axes,

sections of all points along the member shall satisfy:

1.4 1.4

<10 (Clause 8.3.4 of AS 4100)

(Clause 8.3.4 of AS 4100)
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8.5.2 Member Capacity
1.4 L\
M|, [ M| <10
¢be ¢Msy
where ¢ M, = design member moment capacity for bending about the major principal x-axis.

8.5.3 Tables

Tables 8-1 to 8-2 list pM, for CHS. For RHS, Table 8-3 and 8-4 lists ¢Ms, and ¢pM,. For SHS,
Tables 8-5 and 8-6 list these parameters as ¢M,,. For specific hollow sections, the 8 Series Tables
also provide references to other Tables — e.g. oM, for RHS (whereas ¢M,, = ¢M, generally for CHS/
SHS) — to evaluate ¢pMy,.

8.6 Example

Considering further Example 1 of Section 4.3, the adequacy of the braced Beam-Column under
the calculated design action effects from a first-order elastic analysis plus moment amplification
in accordance with section 4 of AS 4100, is assessed.

Design Data:
Section:

(Clause 8.4.5 of AS 4100)

250 x 150 x 12.5 RHS — Grade C450L0 (C450PLUS™) steel

Section is Compact about both axes.

Effective lengths:  Flexural buckling (x-axis) 10.0 m (for axial compression)
Flexural buckling (y-axis) 50m (for axial compression)
Lateral buckling 5.0m (for bending about x-axis)

Design action effects: N* 450 kN
M¥ 135 kNm
M3 24.6 KNm

Solution: The example involves biaxial bending and axial compression
as described in Section 8.3.3 of these Tables.

0] Section Capacity Check (Section 8.3.3.1) — using the higher tier provision
From Table 8-4(1):
ONg = 3580kN (>N%*)
oMg, = 282 kNm
oMg, = 198 kNm

Now n= NT _ ﬂ:0.126
oNg 3580
Using Table 8-4(1) again:
oM, (comp) = 332 x(1-0.126) = 290kNm > ¢M,,
¢MIX = q)Msx = 282 kNm
oM,y = 233x(1-0.126) = 204kNm > ¢M,,
oM,y = oM, = 198 kNm
Now y=14+ [N |=153<20
ONg

g ) (mg) _ (135)" (246)"
Then , |+ | =( +( : = 0365 (<1.0 .. 0OK)

M,XJ o M,yJ 282) 198)
The above interaction equation was used as the section is Compact about both x- and y-axes
(see Table 3.1-4(1)).
(i) Member Capa&:i}y Check (Sleftion 8.3.3.2)
* *
Ml [ M J10
¢ Mcx ¢Miy
From the Tables noted below:
oMy, = 282 kNm (Table 5.3-2(1) for L, = 5.0 m) (based on a,,, = 1.0)
ON,, = 1100 kN (Table 6-4(1)(A) for L, = 10.0 m)
¢oN,, = 1800 kN (Table 6-4(1)(B) for Ly, = 5.0 m)

For this example, the moment distribution for x-axis bending is not uniform though the above

value of ¢M,,, is based on the uniform moment case. From Table 5.6.1 of AS 4100, o,,, = 1.75
OMpy min. [o, ($My,); dMg]

min. [1.75 x 282 ; 282]

282 kNm
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Part 8
MEMBERS SUBJECT TO COMBINED ACTIONS

Calculate the in-plane and out-of-plane capacities 8.7 References

N* [8.1] Bradford, M.A., Bridge, R.Q. and Trahair, N.S., “Worked Examples for Steel Structures”,

ONey third edition, Australian Institute of Steel Construction, 1997 (Note: AISC is now ASI —
Australian Steel Institute).

450

= 282x (1_ ) See Section 1.1.2 for details on reference Standards.

(a) q)Mix = ¢Msx [1_

1100
= 167 kNm

*
1- N
Ny

L 450)

212 kNm

min. [q)Mix; q)Mox]
167 kNm

N*

M., |1-
¢ Sy[ ¢Ncy]
= 198 x 1—ﬂ
1800

(b) q)Mox = (Pbe

282 x

q)MCX

and ¢M,

= 149 kNm

14 14 14 1.4
M3¥ M;‘ _ 135 + 24.6

oMoy oMy 167 149

—  0823(<10 .. OK)

Further consideration of the use of design capacity tables for members subject to combined
actions can be found in Ref.[8.1].

-+

Thus
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TABLE 8-1 (i) CHS

Circular Hollow Sections [2)  C250L0 )
AS/NZS 1163 Grade C250L0 (3) __ Finish )

DESIGN SECTION CAPACITIES

about any axis dL@ /\

~
/

Design Section . . ;
perm Comp Tens
do t ONs ON; OMs PVy oM
mm mm kg/m kN kN kNm kN kNm
1651 x 54 CHS 21.3 610 610 31.0 219 28.3 Notes:
50 CHS 19.7 566 566 28.8 204 26.4 )
1397 x 54 CHS 17.9 513 513 21.9 185 19.9 1. REFER to the OneSteel Australian Tube Mills
50 CHS 16.6 476 476 204 171 18.6 PRODUCT AVAILABILITY GUIDE (PAG) for
- - - - information on the availability of listed sections
1143 x 54 CHS 14.5 416 416 14.4 150 13.0 and associated finishes. The PAG can be found at
45 CHS 12.2 349 349 12.2 126 111 www.austubemills.com.
1016 x 50 CHS 11.9 341 341 10.5 123 9.43 2. ¢M, = design section moment capacity reduced
40 CHS 9.63 276 276 8.58 99.3 7.77 by compression or tension, and must be less than
889 x 59 CHS 121 346 346 9.16 125 8.09 or equal to pMs.
50 CHS 10.3 297 297 7.93 107 7.07 3. Forall CHS, ¢M, = ¢M; (1 - N*/¢N) < oM.
40 CHS 8.38 240 240 6.49 86.4 5.85 4. For all CHS, the design member moment capacity
761 x 59 CHS 10.2 293 293 6.56 105 5.73 (OMy) = OMs.
45 CHS 7.95 228 228 5.20 82.0 4.62 5. For the design member capacity in compression ¢N,
36 CHS 6.44 184 184 4.26 66.4 3.83 see Table 6-1.
603 x 54 CHS 7.31 210 210 3.67 75.4 317 6. This product is also compliant with AS 1074 — Steel
45 CHS 6.19 177 177 3.16 63.9 2.77 tubes and tubulars for ordinary service. Refer to the
36 CHS 5.03 144 144 261 51.9 2.32 OSATM Product Manual for details on AS 1074 sections.
483 x 40 CHS 4.37 125 125 177 451 1.54
3.2 CHS 3.56 102 102 1.47 36.7 1.30
424 x 40 CHS 3.79 109 109 1.33 39.1 115
3.2 CHS 3.09 88.7 88.7 111 31.9 0.970
337 x 40 CHS 2.93 84.0 84.0 0.799 30.2 0.671
3.2 CHS 241 69.0 69.0 0.672 24.8 0.578
269 x 40 CHS 2.26 64.7 64.7 0.477 23.3 0.390
3.2 CHS 1.87 53.6 53.6 0.407 19.3 0.342
26 CHS 1.56 44.7 44.7 0.347 16.1 0.297
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TABLE 8-2(1) (@) CHS

Circular Hollow Sections (2)  C350L0 )

AS/NZS 1163 Grade C350L0 (3)__ Finish )
DESIGN SECTION CAPACITIES

about any axis dL@ /\

~
-/

Design Section : : ;
per m Comp Tens
do t ONs ON; OMs 9oVy oM
mm mm kg/m kN kN kNm kN kNm

508.0 x 12.7 CHS 155 6220 6220 962 2240 902 Notes:
95 CHS 117 4690 4690 683 1690 688 :
6.4 CHS 79.2 2720 3180 408 1140 472 1. REFER to the OneSteel Australian Tube Mills

LN A IR NN R— E——
9.5 CHS 105 4210 4210 565 1510 553 and associated finishes. The PAG can be found at
6.4 CHS 711 2580 2850 343 1030 380 www.austubemills.com.

406.4 x 12.7 CHS 123 4950 4950 620 1780 567 2. §M, = design section moment capacity reduced
95 CHS 93.0 3730 3730 456 1340 434 by compression or tension, and must be less than
6.4 CHS 63.1 2430 2530 282 912 299 or equal to pM.

355.6 x 12.7 CHS 107 4310 4310 471 1550 428 3. For all CHS, ¢M, = ¢M; (1 - N*/¢N,) < M.
95 CHS 811 3250 3250 356 1170 329 4. For all CHS, the design member moment capacity
6.4 CHS 55.1 2210 2210 224 796 228 (M) = ¢Ms.

3239 x 127 CHS 97.5 3910 3910 388 1410 351 5. For the design member capacity in compression ¢N,,
9.5 CHS 73.7 2960 2960 296 1060 271 see Table 6-2(1).
6.4 CHS 50.1 2010 2010 189 724 188

2731 x 127 CHS 81.6 3270 3270 271 1180 244
9.3 CHS 60.5 2430 2430 204 874 186
6.4 CHS 42.1 1690 1690 139 608 132
4.8 CHS 318 1270 1270 98.3 459 101

2191 x 8.2 CHS 42.6 1710 1710 115 616 104
6.4 CHS 33.6 1350 1350 91.2 485 83.5
4.8 CHS 254 1020 1020 66.3 366 64.0

168.3 x 71 CHS 28.2 1130 1130 58.2 408 52.6
6.4 CHS 25.6 1030 1030 52.9 369 48.0
4.8 CHS 194 777 777 40.4 280 37.0
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TABLE 8-2(2) (i) CHS

Circular Hollow Sections [2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3) __ Finish )

DESIGN SECTION CAPACITIES

about any axis dL@ /\

~
/

Design Section : ; ;
perm Comp Tens
do t ONs ON; OMs PVy oM
mm mm kg/m kN kN kNm kN kNm
1651 x 35 CHS 13.9 560 560 273 201 26.6 Notes:
3.0 CHS 12.0 481 481 22.6 173 23.0 )
1397 x 35 CHS 11.8 472 472 201 170 18.8 1. REFER to the OneSteel Australian Tube Mills
PRODUCT AVAILABILITY GUIDE (PAG) for
30 CHS 10.1 406 406 16.8 146 16.3
- - - - information on the availability of listed sections
1143 x 36 CHS 9.83 394 394 13.9 142 12.7 and associated finishes. The PAG can be found at
3.2 CHS 8.77 352 352 12.4 127 114 www.austubemills.com.
1016 x 32 CHS .77 312 312 9.76 112 8.92 2. ¢M, = design section moment capacity reduced
2.6 CHS 6.35 255 255 7.90 917 7.38 by compression or tension, and must be less than
889 x 32 CHS 6.76 271 271 741 97.7 6.74 or equal to pMs.
26 CHS 5.563 222 222 6.10 79.9 5.59 3. For all CHS, ¢M, = ¢M; (1 - N*/pN,) < M.
761 x 32 CHS 5.75 231 231 5.36 831 4.85 4. For all CHS, the design member moment capacity
2.3 CHS 4.19 168 168 3.95 60.5 3.61 (OMy) = OMs.
603 x 29 CHS 411 165 165 3.01 59.3 2.71 5. For the design member capacity in compression ¢N,,
2.3 CHS 3.29 132 132 244 47.5 2.21 see Table 6-2(2).
483 x 29 CHS 3.25 130 130 1.89 46.9 1.67
2.3 CHS 2.61 105 105 1.53 37.7 1.38
424 x 26 CHS 2.55 102 102 1.30 36.9 115
20 CHS 1.99 80.0 80.0 1.03 28.8 0.926
337 x 26 CHS 1.99 80.0 80.0 0.794 28.8 0.694
20 CHS 1.56 62.7 62.7 0.634 22.6 0.563
269 x 23 CHS 1.40 56.0 56.0 0.440 20.2 0.381
20 CHS 1.23 49.3 49.3 0.391 17.7 0.343
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TABLE 8-3 (@) RHS

Rectangular Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN SECTION CAPACITIES

. . i i Design Section Moment Capacities .
Designation VEes Eﬁ;‘%‘;ﬁiﬁ?ens About x-afis ° About y-axis Dgiggc?t?:sar e
perm Comp Tens

d b t ONg ON, OMgy $M,, (comp) OM,, (tens) OMgy oMy OV PViy oM,

mm mm mm kg/m kN kN kNm kNm kNm kNm kNm kN kN kNm

75 x 25 x 25 RHS| 3.60 145 145 317 3.74 (1-n) 3.74 (1-n) 1.36 1.36 (1-n) 615 18.9 1.35 Notes:
20 RHS| 2.93 113 118 2.62 3.07 (1-n) 3.09 (1-n) 1.00 1.00 (1-n) 49.9 15.9 114 1 REFER to the OneSteel Australian Tube Mills
16 RHS | 2.38 776 95.5 215 241 (1-n) 253 (1n)  0.699  0.699 (1-n) 40.4 13.2 0.954 PRODUCT AVAILABILITY GUIDE (PAG) for

65 x 35 x 40 RHS| 535 215 215 418 4.94 (1-n) 4.94 (1-n) 2.70 319 (1-n) 82.4 40.8 2.37 information on the availability of listed sections
30 RHS| 4.25 170 170 3.46 4.09 (1-n) 4.09 (1-n) 2.24 2.64 (1-n) 64.0 32.9 1.97 and associated finishes. The PAG can be found at
25 RHS| 3.60 145 145 2.98 3.51 (1-n) 351 (1-n) 1.93 2.28 (1-n) 54.2 28.4 172 www.austubemills.com. - ' .
20 RHS 293 118 118 2.46 290 (1-n)  2.90 (1-n) 1.48 148 (1-n) 441 234 1.44 2 ¢“fjrx (C‘t’j“';") refers to the dei'gn Section moment sapacily

50 x 25 x 30 RHS 307 123 123 185 218 (Im) 218 (1n) 112 133 (1-n) 475 215 0.979 e e ey e N = MO and s
25 RHS| 262 105 105 1.61 1.90 (1-n) 190 (1-n)  0.982 116 (1-n) 40.5 18.9 0.869 3. oM, (tens) refers to the design section moment capacity
20 RHS 215 86.2 86.2 1.34 1.58 (1-n) 1.58 (1-n) 0.824 0.972 (1-n) 33.1 15.9 0.741 reduced by tension (where n = N*/¢N,) and must be less
16 RHS 175 70.3 70.3 111 131 (1-n) 131 (In) 0644  0.644 (1n) 27.0 13.2 0.623 than or equal to pM,,.

50 x 20 x 30 RHS| 283 114 114 162 1.92 (1-n) 192 (1-n)  0.827  0.976 (1-n) 46.9 15.9 0.733 4. gM, refers to the design section moment capacity
25 RHS| 242 97.3 97.3 1.42 1.68 (1-n) 1.68 (1-n) 0729  0.861 (1-n) 40.0 14.2 0.659 reduced by axial force (where n = N*/gN, or N*/gN,)
20 RHS 199 79.9 79.9 119 141 (1-n) 141 (1-n) 0616 0727 (1-n) 327 121 0.568 ; E“dt:‘“?b?'ess‘“i” °req”""':°“’Msyit y
16 RHS 163 65.3 65.3 0.989 117 (1-n) 117 (1-n) 0484 0484 (1-n) 26.6 10.2 0.482 el many T her momen capacity ¢M,

6. For the design member capacity in compression (x-axis)
9N, see Table 6-3(A).

7. For the design member capacity in compression (y-axis)
9N, see Table 6-3(B).

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 8-4(1) (1) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
DESIGN SECTION CAPACITIES

. . i i Design Section Moment Capacities .
RESljaIey Mass Ez::gé‘aizt::};ioe"'s About x-afis ° About y-axis Dg?ggc?t?:sar esicy
perm Comp Tens
d b t ONg ON, HMgy $M,, (comp) OM,, (tens) OMgy oMy [\ PViy oM,
mm mm mm kg/m kN kN kNm kNm kNm kNm kNm kN kN kNm
400 x 300 x 160 RHS 161 8300 7840 1110 1320 (1-n) 1320 (1-n) 905 905 (1-n) 2790 2080 771 Notes:
125 RHS| 128 6590 6250 901 1060 (1-n) 1060 (1-n) 641 641 (1-n) 2220 1670 628 1. REFER to the OneSteel Australian Tube Mills
100 RHS | 104 4710 5070 649 649 (1-n) 649 (1-n) 454 454 (1-n) 1800 1360 518 PRODUCT AVAILABILITY GUIDE (PAG) for
80 RHS| 84.2 3110 4100 463 463 (1-n) 463 (1-n) 324 324 (1-n) 1450 1100 425 information on the availability of listed sections
400 x 200 x 160 RHS| 136 7010 6620 866 1020 (1-n) 1020 (1-n) 527 527 (1-n) 2730 1310 485 m a:jgngn‘:i{;;‘fg;s- The PAG can be found at
125 RHS| 109 5580 5290 705 831 (1-n) 832 (1-n) 379 379 (1-n) 2170 1060 401 5 OneSteel Australian Tube Mils C4S0PLUS™ oroducts
100 RHS | 884 3900 4310 581 658 (1-n) 685 (1-n) 266 266 (1-n) 1760 875 334 satisfy both the strength and elongation requirements of
80 RHS 716 2750 3490 467 467 (1-n) 467 (1-n) 188 188 (1-n) 1420 715 275 AS/NZS 1163 Grades C350L0 (with the higher elongation
350 x 250 x 160 RHS| 136 7010 6620 807 952 (1-n) 952 (1-n) 641 756 (1-n) 2400 1700 543 requirements) and C450L0 (with the higher strength
125 RHS | 109 5600 5290 657 775 (1-n) 775 (1-n) 487 487 (1-n) 1920 1370 446 fsegcl:::)enfgezt; grfgj e‘tiﬁ:ﬁzfmﬁ;ﬂ;?fsg";’f&:ee
100 RHS | 884 4300 4310 533 533 (1-n) 533 (1-n) 350 350 (1-n) 1560 1120 370 A e e . I
80 RHS 716 3080 3490 376 376 (1-n) 376 (1-n) 249 249 (1-n) 1260 910 304 : ‘j’edfaé‘;fj";‘;)cfrﬁge‘;si; (fvi'gr“esnei";{lﬂ;,j")‘zzdﬁ’;f“y
300 x 200 x 160 RHS| 111 5710 5390 548 647 (1-n) 647 (1-n) 414 489 (1-n) 2020 1310 354 be less than or equal o ¢My,. )
125 RHS| 89.0 4590 4340 450 531 (1-n) 531 (1-n) 341 402 (1-n) 1620 1060 294 4. §M,, (tens) refers to the design section moment capacity
10.0 RHS @ 727 3750 3540 373 440 (1-n) 440 (1-n) 254 254 (1-n) 1320 875 246 reduced by tension (where n = N*/¢N,) and must be less
80 RHS| 591 2750 2880 302 302 (1-n) 302 (1-n) 181 181 (1-n) 1070 715 204 than or equal to Mg
60 RHS 450 1750 2190 192 192 (1-n) 192 (1-n) 116 116 (1-n) 813 548 158 5. oM, refers to the design section moment capacity
250 x 150 x 160 RHS| 855 4410 4170 338 398 (1-n) 398 (1-n) 236 279 (Ln) 1630 918 203 ;"d“;elfsfg :Ixéz'sffr:;: gfzzr:athq?‘,w*’¢N' or N*/gN.)
125 RHS| 694 3580 3380 282 332 (1-n) 332 (1-n) 198 233 (1-n) 1320 759 173 6. For the design member momemcapjc'me
100 RHS| 57.0 2940 2780 236 278 (1-n) 278 (1-n) 164 164 (1-n) 1080 632 146 see Table 5.3-2(1). ’
90 RHS| 518 2670 2520 216 255 (1-n) 255 (1-n) 143 143 (1-n) 976 577 135 7. For the design member capacity in compression (x-axis)
80 RHS| 465 2400 2270 195 230 (1-n) 230 (1-n) 121 121 (1-n) 875 521 122 Ng, see Table 6-4(1)(A).
6.0 RHS 35.6 1550 1730 149 149 (1—n) 149 (1-n) 775 775 (1-n) 668 402 96.0 8. For the design member capacity in compression (y-axis)
50 RHS | 29.9 1180 1460 m 11 (1-n) 11 (1-n) 58.5 58.5 (1-n) 561 340 81.8 Nqy, see Table 6-4(1)(B).
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TABLE 8-4(2) (@) RHS

Rectangular Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )
DESIGN SECTION CAPACITIES

: ; Design Section Design Section Moment Capacities .
pesignation Viees Axial Capacities About x-axis About y-axis Dé?ggc?t?:sar EIEE
perm Comp Tens
d b t N, 9N My M, (comp) M, (tens) oMy, oM, Vo Vay oM,
mm mm mm kg/m kN kN kNm kNm kNm kNm kNm kN kN kNm
200 x 100 x 100 RHS 413 2130 2010 129 152 (1-n) 152 (1-n) 791 93.3 (1-n) 833 389 71.0
90 RHS 377 1940 1840 119 140 (1-n) 140 (1-n) 731 86.2 (1-n) 758 359 66.0 Notes:
80 RHS| 339 1750 1650 108 128 (1-n) 128 (1-n) 65.9 65.9 (1-n) 681 327 60.7 1 REFER to the OneSteel Australian Tube Mills
6.0 RHS 26.2 1310 1270 85.1 99.7 (1-n) 100 (1-n) 44.4 44.4 (1-n) 522 257 48.5 PRODUCT AVAILABILITY GUIDE (PAG) for
50 RHS 221 974 1080 72.6 82.2 (1-n) 85.6 (1-n) 33.3 33.3 (1-n) 440 219 417 information on the availability of listed sections
40 RHS| 179 688 873 58.4 58.4 (1-n) 58.4 (1-n) 235 235 (1-n) 355 179 34.4 and associated finishes. The PAG can be found at
www.austubemills.com.
152 x 76 x 60 RHS| 194 1000 944 47,0 55.5 (1-n) 55.5 (1-n) 28.4 28.4 (1-n) 389 187 26.4 2. OneSteel Austalian Tube Mills CAS0PLUS™ products
50 RHS| 164 848 801 40.4 477 (1-n) 477 (1-n) 223 223 (1-n) 329 160 22.9 satisty both the strength and elongation requirements of
150 x 100 x 10.0 RHS | 334 1720 1630 80.7 95.2 (1-n) 95.2 (1-n) 60.9 71.8 (1-n) 611 389 51.3 ASINZS 1163 Grades C350L0 (with the higher elongation
9.0 RHS 306 1580 1490 74.8 88.3 (1-n) 88.3 (1-n) 56.5 66.7 (1-n) 559 359 47.9 requirements) and C450L0 (with the higher strength
80 RHS| 277 1430 1350 68.5 80.8 (1-n) 80.8 (1-n) 51.8 611 (1-n) 504 327 44.2 fequ!femzezt;fffyj45?“[;'235'1@% =f500 MPa). See
60 RHS 214 1110 1050 54.4 642 (In) 642 (In) 407 407 (1-n) 389 257 35.6 section 2.4.2 for a detailed definition of C4S0PLUST®. ~—
50 RHS 182 937 885 46.6 550 (1n)  55.0 (L-n) 318 318 (1n) 329 219 307 3. oM, (comp) refers to the design section moment capacity
reduced by compression (where n = N*/¢N;) and must
40 RHS| 14.8 688 720 378 378 (1-n) 37.8 (1-n) 226 226 (1-n) 267 179 255 be less than or equal to oMy,
150 x 50 x 6.0 RHS 167 864 816 36.9 43.6 (1-n) 43.6 (1-n) 16.4 164 (1-n) 374 111 15.6 4. ¢M, (tens) refers to the design section moment capacity
50 RHS| 14.2 735 694 31.9 377 (1-n) 377 (1-n) 12.9 12.9 (1-n) 316 97.2 13.8 reduced by tension (where n = N*/¢N,) and must be less
40 RHS| 116 526 567 26.5 304 (1-n) 313 (1-n) 9.19 919 (1-n) 257 81.6 11.7 than or equal to oM.
30 RHS| 8.96 329 436 20.8 224 (1-n) 24.6 (1-n) 5.89 5.89 (1-n) 195 64.2 9.30 5. oM, refers to the design section moment capacity
25 RHS 753 246 367 176 17.9 (1-n) 20.8 (1-n) 4.40 440 (1-n) 164 54.7 7.97 reduced by axial force (where n = N*/¢N, or N*/gN.)
and must be less than or equal to ¢Ms,.
2.0 RHS| 6.07 173 296 12.8 12.8 (1-n) 12.8 (1-n) 3.10 310 (1-n) 132 447 6.55 6. For the desiun member moment canety oM
127 x 51 x 60 RHS| 147 757 715 279 329 (In) 329 (In) 145 171 (1-n) 315 114 133 " coe Tablo 5.3.2(2) pactty ¢l
50 RHS| 125 646 610 24.3 28.6 (1-n) 28.6 (1-n) 12.4 12.4 (1-n) 267 99.6 11.8 7. For the design member capacity in compression (x-axis)
35 RHS| 9.07 423 442 18.1 20.8 (1-n) 21.3 (1-n) 7.49 749 (1-n) 192 74.8 9.04 Ny, see Table 6-4(2)(A).
125 x 75 x 6.0 RHS| 167 864 816 341 40.2 (1-n) 40.2 (1-n) 23.9 28.2 (1-n) 317 184 21.0 8. For the design member capacity in compression (y-axis)
50 RHS| 14.2 735 694 295 34.8 (1-n) 34.8 (1-n) 205 205 (1-n) 269 158 18.3 9Ny, see Table 6-4(2)(B).
40 RHS| 116 600 567 24.4 28.8 (1-n) 28.8 (1-n) 15.1 151 (1-n) 219 130 15.3
30 RHS| 8.96 390 436 18.8 18.8 (1-n) 18.8 (1-n) 9.80 9.80 (1-n) 167 101 12.0
25 RHS 753 296 367 141 141 (1-n) 141 (1-n) 7.39 7.39 (1-n) 140 85.1 10.2
2.0 RHS| 6.07 196 296 10.0 10.0 (1-n) 10.0 (1-n) 5.27 5.27 (1-n) 113 69.0 8.36
102 x 76 x 60 RHS| 147 757 715 251 29.6 (1-n) 29.6 (1-n) 205 241 (1-n) 255 187 17.0
50 RHS| 125 646 610 217 257 (1-n) 257 (1-n) 17.8 21.0 (1-n) 218 160 14.9
35 RHS| 9.07 468 442 16.1 191 (1-n) 191 (1-n) 12.1 121 (1-n) 157 117 1.2
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TABLE 8-4(3) (i) RHS

Rectangular Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 _Finish )
DESIGN SECTION CAPACITIES

. . i i Design Section Moment Capacities .
Resloganey Ve E;::%]aiggi?ens About x-a)?is ’ About y-axis Dgzggc?t?:sar fesion
perm Comp Tens
d b t N, N, My M, (comp) My (tens) My oM, Vo Vuy oM,
mm mm mm kg/m kN kN kNm kNm kNm kNm kNm kN kN kNm
100 x 50 x 60 RHS 120 621 586 18.4 217 (1-n) 217 (1-n) 1.2 13.3 (1-n) 244 111 9.94
50 RHS | 10.3 532 503 16.1 19.0 (1-n) 19.0 (1-n) 9.88 11.7 (1-n) 208 97.2 8.87
40 RHS | 8.49 438 414 135 16.0 (1-n) 16.0 (1-n) 8.23 8.23 (1-n) 170 816 7.58 Notes:
35 RHS | 753 388 367 121 14.3 (1-n) 143 (1-n) 6.92 6.92 (1-n) 151 731 6.85 1 REFER to the OneSteel Australian Tube Mills
3.0 RHS 6.60 329 322 10.8 12.6 (1-n) 12.7 (1-n) 5.63 5.63 (1-n) 131 64.2 6.08 PRODUCT AVAILABILITY GUIDE (PAG) for
25 RHS | 556 246 271 9.18 104 (1-n) 10.8 (1-n) 4.22 4.22 (1-n) 110 54.7 5.22 information on the availability of listed sections
20 RHS | 450 173 219 7.37 7.37 (1-n) 7.37 (1-n) 2.97 2.97 (1-n) 88.9 447 4.31 and associated finishes. The PAG can be found at
1.6 RHS  3.64 124 177 5.05 505 (In)  5.05 (1-n) 210 210 (1-n) 717 36.4 3.53 vwwaustubemills.com.
2. OneSteel Australian Tube Mills C450PLUS™ products
76 x 38 x 40 RHS | 6.23 321 303 7.34 8.66 (1-n) 8.66 (1-n) 4.50 5.31 (1-n) 126 58.3 4.03 satisfy both the strength and elongation requirements of
3.0 RHS 4.90 253 239 6.00 7.07 (1-n) 7.07 (1-n) 3.61 3.61 (1-n) 97.2 46.7 3.31 AS/NZS 1163 Grades C350L0 (with the higher elongation
25 RHS | 415 214 202 5.14 6.06 (1-n) 6.06 (1-n) 2.83 2.83 (1-n) 82.2 40.1 2.87 requirements) and C450L0 (with the higher strength
75 x 50 x 60 RHS & 9.67 499 471 11.4 13.4 (1-n) 13.4 (1-n) 8.56 101 (1-n) 178 111 711 fse;lcl::fnmzeztzs ff’ofr'g p e‘gﬁe“gzzf?r:‘g;n;500;’5(“)":5&85‘38
50 RHS | 8.35 431 407 101 11.9 (1-n) 11.9 (1-n) 761 8.98 (1-n) 153 97.2 6.41 5 (Con;p') fers o the design sesion moment Ca‘pacity
40 RHS | 6.92 357 337 8.56 101 (1-n) 101 (1-n) 6.47 7.64 (1-n) 126 816 5.52 fecticed by compression (Whre 1 < N*/oN.) and st
30 RHS | 542 280 264 6.92 817 (1-n) 817 (1-n) 5.17 517 (1-n) 97.4 64.2 4.47 be less than or equal o ¢My,.
25 RHS 4.58 236 223 5.91 6.97 (1-n) 6.97 (1-n) 4.03 4.03 (1-n) 82.3 54.7 3.85 4. oM, (tens) refers to the design section moment capacity
20 RHS 3.72 173 181 4.77 4.77 (1-n) 477 (1-n) 2.86 2.86 (1-n) 66.8 44.7 319 reduced by tension (where n = N*/¢N,) and must be less
16 RHS & 3.01 124 147 3.34 3.34 (1-n) 3.34 (1-n) 2.03 2.03 (1-n) 54.0 36.4 2.62 than or equal to Mg
75 x 25 x 25 RHS 3.60 186 176 4.07 481 (1-n) 481 (1-n) 164 164 (1-n) 7 /1_\ \/\/z*zfa 173 5. oM, refers to the design section moment capacity
20 RHS 293 133 143 3.36 3.86 (1-n)  3.97 (1-n) 117 117 (@-n) — \ 147 ’edd“‘:ed bgalx'a”"fe(w"ererl‘=NM*’¢NI°’N*’¢NS)
16 RHS 238 916 116 276 302 (n)  3.26 (1-n)  0.816 Oﬁﬂ\n)l l\\ 51\9 \\&ﬁz 1.23 e
65 x 35 x 40 RHS 535 276 261 538 6.35 (I- n) 635 (1n) __ 34977 ~ 4| A0 525 3.05 e Table s gy et capac gt
30 RHS 4.25 219 207 4.45 5.25 (1-n 5,25«(1()’\\28&\ /Q‘L\OYW 823 42.3 2.54 7. For the design member capacity in compression (x-axis)
25 RHS = 3.60 186 176 3.83 452 (1- nr\ We2) -\ ) )241N\=—=24T (1-n) 69.7 36.5 2.21 " §Nq, see Table 6-4(3)(A).
20 RHS 2.93 149 143 3.16 r\ﬂrﬁ’&\ém(\]\r})/l77 177 (1-n) 56.7 30.1 1.85 8. For the design member capacity in compression (y-axis)
50 x 25 x 30 RHS 3.07 158 149 M\ 287\\ \ 280 Ji}d) \2\8d (Tn) 1.44 170 (1-n) 61.1 277 1.26 Ny, see Table 6-4(3)(B).
25 RHS  2.62 135/—\Q2B’ IB\z.Qﬂ\i/\‘é\g\e;//({nf 244 (1-n) 1.26 1.49 (1-n) 521 24.3 112 9. NOTE: Grey shaded listings are to C450L0 which
20 RHs 215 r\ 1L 1o§ h/\@j&) 204 (1-n)  2.04 (1-n) 1.05 1.05 (1-n) 42.6 20.4 0.952 mifr;ou"msgigiffgﬁ?éziﬂ:gé;'t'::g;ydlzfaudlzigtrtt%e
16_ReETI7EN\\ 904 T )834 - 143 1.68 (1-n) 1.68 (1-n) 0777 0777 (1-n) 347 17.0 0.800 kel
shaded listings is AS/NZS 1163-C350L0. Please
5 x 20 0 Hi\\i‘&k\\\’/\ﬁs 138 2.09 246 (1-n) 246 (1-n) 1.06 125 (1-n) 60.3 20.4 0.942 refer to earlier tables for design values associated
J 2.4 118 1.83 216 (1-n) 216 (1-n) 0.938 111 (1-n) 51.4 18.2 0.847 with this as a standard grade. See the OSATM PAG
J S 1.99 103 97.0 153 1.81 (1-n) 1.81 (1-n) 0.783  0.783 (1-n) 42.0 15.6 0.730 for further information on grades and availability.
16 RHS 163 83.9 79.2 1.27 1.50 (1-n) 150 (1-n) 0582  0.582 (1-n) 34.2 131 0.619
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TABLE 8-5 (L) SHS

Square Hollow Sections (2)  C350L0 )
AS/NZS 1163 Grade C350L0 (3)__ Finish )

DESIGN SECTION CAPACITIES

e
. . Design Section Axial Capacities Design Section Moment Capacities Design Shear .
Designation o Torsion X
[';Aearsri Comp Tens About x-axis Capacities = d
d b t 9N ON; OMgx M, (comp) My (tens) vy oM,

—1{-x
mm mm mm kg/m kN kN kNm kNm kNm kN kNm
50 x 50 x 6.0 SHS | 732 294 294 4.58 5.40 (1-n) 5.40 (1-n) 851 3.34
50 SHS | 6.39 256 256 414 4.89 (1-n) 4.89 (1-n) 74.7 3.07 Notes:
40 SHS 535 215 215 3.59 4.23 (1-n) 4.23 (1-n) 62.7 2.70 1. REFER to the OneSteel Australian Tube Mills
N R R
25 SHS 3.60 145 145 2.54 3.00 (1-n) 3.00 (1-n) 42.0 1.93 and associated finimYPAG can be found at
20 SHS 293 118 118 210 2.48 (1-n) 2.48 (1-n) 34.3 161 www.austubemills.com.
16 SHS 238 95.5 95.5 161 161 (1-n) 161 (1-n) 28.0 133 2. M, (comp) refers to the design section moment
40 x 40 x 40 SHS| 4.09 164 164 212 2.50 (1-n) 2.50 (1-n) 47.8 1.57 capacity reduced by compression (where n = N*/¢N,)
30 SHS 3.30 133 133 1.80 213 (1-n) 213 (1-n) 38.1 1.34 and must be less than or equal to ¢Ms.
25 SHS 2.82 113 113 1.56 1.85 (1-n) 1.85 (1-n) 327 117 3. ¢M, (tens) refersAtothedesignsection moment capacity
20 SHS 231 925 92,5 1.30 154 (1-n) 154 (1-n) 26.9 0.989 {ﬁgr‘ﬁigﬁ;ﬂ':m("v“efe”:N*""Nt) and must be less
16 SHS | 188 75.3 75.3 1.07 1.27 (1-n) 1.27 (1-n) 22.0 0.824 4 Forall SHS. the dessilgn member moment capacity
35 x 35 x 3.0 SHS 283 114 114 133 157 (1-n) 157 (1-n) 325 0.978 ’ (¢Mb)=¢M’s-
25 SHS 242 97.3 97.3 116 137 (L-n) 137 (L-n) 28.0 0.866 5. For the design member capacity in compression ¢N,,
20 SHs 199 79.9 79.9 0.975 115 (1-n) 115 (1-n) 231 0.735 see Table 6-5.
16 SHS | 163 65.3 65.3 0.808 0.954 (1-n) 0.954 (1-n) 19.0 0.616
30 x 30 x 3.0 SHS| 236 94.8 94.8 0.932 110 (1-n) 110 (1-n) 26.9 0.676
25 SHS 203 81.6 81.6 0.822 0.970 (1-n) 0.970 (1-n) 23.3 0.605
20 SHS 168 67.3 67.3 0.695 0.820 (1-n) 0.820 (1-n) 19.4 0.519
16 SHS| 138 55.2 55.2 0.580 0.684 (1-n) 0.684 (1-n) 16.0 0.439
25 x 25 x 3.0 SHS| 189 75.9 75.9 0.603 0.712 (1-n) 0.712 (1-n) 21.3 0.430
25 SHS 164 65.8 65.8 0.539 0.637 (1-n) 0.637 (1-n) 18.7 0.391
20 SHs 136 54.7 54.7 0.462 0.545 (1-n) 0.545 (1-n) 15.7 0.341
16 SHS 112 451 451 0.389 0.459 (1-n) 0.459 (1-n) 13.0 0.292
20 x 20 x 20 SHS| 105 421 421 0.276 0.326 (1-n) 0.326 (1-n) 11.9 0.200
16 SHS 0.873 35.0 35.0 0.236 0.279 (1-n) 0.279 (1-n) 10.0 0.175

ADDITIONAL NOTES:

(A) THE ABOVE IS THE STANDARD GRADE FOR THE LISTED PRODUCTS. SEE THE FOLLOWING TABLE FOR THESE
SECTIONS LISTED IN NON-STANDARD C450PLUS™,

(B) SEE FOLLOWING TABLE FOR OTHER SIZES IN OSATM’S LARGER RANGE OF C450PLUS™ PRODUCTS.
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TABLE 8-6(1) (i) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION CAPACITIES

e
. . Design Section Axial Capacities Design Section Moment Capacities Design Shear .
Designation o Torsion X
[l;/learsns_l Comp Tens About x-axis Capacities = d
d b t 9N ON¢ Mgy $Mx (comp) My (tens) vy oM,

— X

mm mm mm kg/m kN kN kNm kNm kNm kN kNm
400 x 400 x 160 SHS 186 9600 9060 1350 1350 (1-n) 1350 (1-n) 2830 1060 )

125 SHS | 148 7580 7210 937 937 (L-n) 937 (1-n) 2250 856 Notes:

10.0 SHS 120 4850 5840 670 670 (1-n) 670 (1-n) 1820 703 1. REFER to the OneSteel Australian Tube Mills
350 x 350 x 160 SHS| 161 8300 7840 1020 1210 (1-n) 1210 (1-n) 2440 790 ﬁ?g?nzggnAgﬁ't;’zB;t;LSﬁt'Dgf(l'l’gggL‘Jefctlons

125 SHs | 128 6620 6250 768 768 (1-n) 768 (1-n) 1950 644 o i e PAG oan b found at

10.0 SHS 104 4850 5070 548 548 (1-n) 548 (1-n) 1580 530 www.austubemills.com.

80 SHS 842 3110 4100 393 393 (1-n) 393 (1-n) 1280 434 2. OneSteel Australian Tube Mills C450PLUS™ products
300 x 300 x 16.0 SHS 136 7010 6620 732 864 (1-n) 864 (1-n) 2060 562 SaliSfybOththEStfethhande|0r}gati0ﬂ (eqUifementSPf

125 SHS| 109 5600 5290 596 703 (1-n) 703 (1-n) 1650 461 f’mrz;}e}ﬁ;‘;;%dgj;)i%O(Lv‘V)lt(gV:;l‘:f L‘g‘;:;:"ggat"’“

100 SHS 884 4560 4310 436 436 (1-n) 436 (1-n) 1340 382 requitements of f, = 450 MPa andl , = 500 Mpa), See

80 SHS 716 3110 3490 311 311 (1-n) 311 (1-n) 1090 314 Section 2.4.2 for a detailed definition of C450PLUS™.
250 x 250 x 16.0 SHS 111 5710 5390 489 577 (1-”) 577 (1-n) 1670 373 3. oM, (comp) refers to the design section moment

125 SHS 89.0 4590 4340 402 474 (1-n) 474 (1-n) 1350 309 capacity reduced by compression (where n = N*/¢N;)

100 SHS 727 3750 3540 329 329 (1-n) 329 (1-n) 1100 258 and must be less than or equal to ¢Ms.

90 SHS 65.9 3400 3210 283 283 (1-n) 283 (1-n) 1000 236 4. ¢M, (tens) referSAtothedesignseation moment capacity

80 SHS 591 3050 2880 237 237 (1-n) 237 (1-n) 899 213 {ﬁgﬁ%ﬁigﬁ;ff:m(‘”“e’e“:“ 7oN) and must be less

60 SHS 45.0 1750 2190 154 154 (1-n) 154 (1-n) 685 165 5. For all SHS, the design member moment capacity
200 x 200 x 160 SHS 855 4410 4170 295 348 (1-n) 348 (1-n) 1290 222 (M) = oM.,

125 SHS | 694 3580 3380 246 290 (1-n) 290 (1-n) 1050 188 6. For the design member capacity in compression ¢N,

10.0 SHS 57.0 2940 2780 206 243 (1-n) 243 (1-n) 864 158 see Table 6-6(1).

90 SHS| 518 2670 2520 188 222 (1-n) 222 (1-n) 786 146

80 SHS 465 2400 2270 168 168 (1-n) 168 (1-n) 707 132

6.0 SHS 35.6 1750 1730 110 110 (1-n) 110 (1-n) 541 103

50 SHS & 29.9 1210 1460 83.8 83.8 (1-n) 83.8 (1-n) 456 87.9
150 x 150 x 10.0 SHS 41.3 2130 2010 109 129 (1-n) 129 (1-n) 624 82.9

9.0 SHS 377 1940 1840 101 119 (1-n) 119 (1-n) 570 76.8

80 SHS| 33.9 1750 1650 915 108 (1-n) 108 (1-n) 515 70.2

6.0 SHS 26.2 1350 1270 71.0 71.0 (1-n) 71.0 (1-n) 397 55.7

50 SHS 22.1 1140 1080 54.6 54.6 (1-n) 54.6 (1-n) 336 47.8
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TABLE 8-6(2) (@) SHS

Square Hollow Sections (2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 @) Finish )

DESIGN SECTION CAPACITIES

. . Design Section Axial Capacities Design Section Moment Capacities Design Shear . }‘#"
Designation Mass . Capacities Torsion N
B Comp Tens About x-axis P
d b t ONg ON, Mgy OM, (comp) OM,, (tens) OV oM,
t—»] d X —1{x
mm mm mm kg/m kN kN kNm kNm kNm kN kNm
125 x 125 x 100 SHS| 334 1720 1630 72.0 85.0 (1-n) 85.0 (1-n) 504 54.2
9.0 SHS | 306 1580 1490 66.8 78.8 (1-n) 78.8 (1-n) 462 50.6
80 SHS 277 1430 1350 61.2 72.2 (1-n) 72.2 (1-n) 419 46.6
6.0 SHS 214 1110 1050 48.6 57.3 (1-n) 57.3 (1-n) 325 374 Notes:
50 SHS| 182 937 885 411 411 (1-n) 411 (1-n) 276 32.3 1. REFER to the OneSteel Australian Tube Mills
40 SHS 14.8 762 720 29.7 29.7 (1-n) 29.7 (1-n) 225 26.7 PRODUCT AVAILABILITY GUIDE (PAG) for
100 x 100 x 100 SHS 256 1320 1250 42.6 50.3 (1-n) 50.3 (1-n) 384 316 information on the availability of listed sections
90 SHS 235 1210 1150 39.9 471 (1-n) 471 (1-n) 354 20.8 and associated.finishes. The PAG can be found at
80 SHS 214 1100 1040 36.9 435 (1-n) 435 (1-n) 323 278 www.austubemills.com. .
TR N ® Onei o i WO s
50 SHS| 142 735 694 251 304 (1-n) 304 (1-n) 216 19.8 ASINZS 1163 Grades C350L0 (with the higher elongation
40 SHS 11.6 600 567 21.0 21.0 (1-n) 21.0 (1-n) 177 16.5 requirements) and C450L0 (with the higher strength
3.0 SHS 8096 440 436 13.9 13.9 (1-n) 13.9 (1-n) 135 12.9 requirements of f, = 450 MPa and f, = 500 MPa). See
25 SHS 753 305 367 10.6 10.6 (1-n) 10.6 (1-n) 114 11.0 Section 2.4.2 for a detailed definition of C450PLUS™.
20 SHS 6.07 196 296 7.63 7.63 (1-n) 7.63 (1-n) 92.2 8.97 3. ¢M,(c9mp) refers to the design‘section moment
90 x 90 x 25 SHS| 6.74 305 329 9.03 9.03 (In) 9.03 (I-n) 102 8.30 ;ﬁga;'zgii“l‘;igt‘;"aﬁ‘g‘zt’:ﬁfg mhe'e“:'“*’q’“s)
20 SHS| 545 196 265 6.48 6.48 (1-n) 6.48 (1-n) 82.6 120 4. ¢M, (tens) referstothedesignsectionS.momentcapacity
89 x 89 x 6.0 SHS 147 757 715 23.0 271 (1-n) 271 (1-n) 222 174 ' red’ucedbytension(wheren:N*/¢N,)andmustbeless
50 SHS | 125 646 610 19.9 23.5 (1-n) 23.5 (1-n) 190 15.3 than or equal to oMs.
35 SHS | 9.07 468 442 14.5 145 (1-n) 145 (1-n) 138 11.5 5. For all SHS, the design member moment capacity
20 SHS 538 196 262 6.37 6.37 (1-n) 6.37 (1-n) 81.6 7.04 (M) = OMs.
75 x 75 x 60 SHS 120 621 586 15.6 18.4 (1-n) 18.4 (1-n) 181 11.7 6. For the design member capacity in compression ¢N,,
50 SHS 10.3 532 503 13.6 16.1 (1-n) 16.1 (1-n) 156 10.4 see Table 6-6(2).
40 SHS 849 438 414 11.4 13.5 (1-n) 135 (1-n) 129 8.78
35 SHS| 753 388 367 10.2 121 (1-n) 121 (1-n) 114 7.90
30 SHS 6.60 341 322 8.99 8.99 (1-n) 8.99 (1-n) 99.4 6.98
25 SHS 556 287 271 6.90 6.90 (1-n) 6.90 (1-n) 84.0 5.98
20 SHS 450 196 219 491 491 (1-n) 491 (1-n) 68.2 4.91
65 x 65 x 6.0 SHS 101 523 494 111 131 (1-n) 131 (1-n) 153 8.31
50 SHS 875 451 426 9.85 116 (1-n) 11.6 (1-n) 132 743
40 SHS | 723 373 352 8.34 9.84 (1-n) 9.84 (1-n) 109 6.36
30 SHS 566 292 276 6.71 7.92 (1-n) 792 (1-n) 85.0 511
25 SHS 478 247 233 5.54 5.54 (1-n) 5.54 (1-n) 72.0 4.40
20 SHS 3.88 196 189 3.97 3.97 (1-n) 3.97 (1-n) 58.6 3.63
16 SHS | 313 125 153 2.84 2.84 (1-n) 2.84 (1-n) 475 2.98
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TABLE 8-6(3) (1) SHS

Square Hollow Sections [2) C450PLUS™ )
C450PLUS™ — designed as AS/NZS 1163 Grade C450L0 (3 Finish )

DESIGN SECTION CAPACITIES

<0
. . Design Section Axial Capacities Design Section Moment Capacities Design Shear .
PRSI [';Aea:sns'n Comp Tens About x-axis Capacities forsion = d x -
d b t ONs ON, PMsx 9M;, (comp) My (tens) vy oM,
mm mm mm kg/m kN kN kNm kNm kNm kN kNm
50 x 50 x 6.0 SHS 7.32 378 357 5.89 6.94 (1-n) 6.94 (1-n) _~ 109 4.30
50 SHS 6.39 330 31 5.33 6.29 (1-n) 6.29 (10~ 960 3.95 Notes:
40 SHS 535 276 261 4.61 544 (1-n) 544 (EN\\ \_~80.6 347 1. REFER to the OnesSteel Australian Tube Mills
30 SHS 425 219 207 3.80 449 (1-n) @29 W) ) ) 7 634 2.86 _PTODUtC_T AVAI;ABILIT_IY SF:DEf(ﬁG; for .
Information on the availapility of listed sections
25 SHS 3.60 186 176 3.21 386 (L-n)_—~ \3\@\‘1\@7 54.0 248 and associated finishes. The PAG can be found at
20 SHS 293 151 143 2.66 266 (1-1< )) 486 ¢n) 44.2 2.07 www.austubemills.com.
> A\ Al
16 SHS 2.38 123 116 1.92 1 -n) 92 (1-n) 35.9 171 2. OneSteel Australian Tube Mills C450PLUS™ products
40 x 40 x 40 SHS 4.09 211 199 2.73 321\ (ﬁq)\\) 3.22 (1-n) 61.4 2.02 satisfy both the strength and elongation requirements of
30 SHS 330 170 161 232 -\ 2.4 2.74 (1-n) 49.0 172 ASINZS 1163 Grades C350L0 (with the higher elongation
2\ Yearan 23 @ 420 o) LG e e ey
20 SHS 231 119 112 = 1(@?) \\\/// 1.98 (1-n) 1.98 (1-n) 34.6 127 Section 2.4.2 for & detailed definition of CA50PLUS™.
16 SHS 188 96.9 915 N 1.36 (1-n) 1.36 (1-n) 283 106 3. 4M. (comp) refers to the design section moment
35 x 35 x 30 SHS 283 146 138 — N\ \ \)/\\\gxf 2.02 (1-n) 2.02 (1-n) 418 1.26 capacity reduced by compression (where n = N*/gN.)
25 SHS 242 125 i\ \)!§ Tso0 177 (1-n) 177 (1-n) 36.0 111 and must be less than or equal to $M,
2.0 SHS 199 103 NOR\\/ ~ 125 148 (1-n) 1.48 (1-n) 29.8 0.945 4. gM, (tens) refers to the design section moment capacity
1.6 SHS 1.63 83.9 (N\ W N 1.04 1.23 (1_n) 1.23 (1_n) 24.4 0.792 [ﬁduced by lle;'ISIO’\I'/ll (where n = N*/¢N,) and must be less
30 x 30 x 30 SHS 236 127 D N\\15 1.20 141 (1-n) 141 (1-n) 34.6 0.869 . Fa“ ﬁ'sf;‘é‘th°§ N . canacit
25 SHs 203 —105\ \{ > 99.0 1.06 1.25 (1-n) 125 (1-n) 30.0 0.778 : («E’JAS= o © design member moment capacity
v/ S*
20 SHS 168 (\(_/_‘E}Q\'S\> 817 0.893 105 (1-n) 105 (1-n) 25.0 0.667 6. For the design member capacity in compression ¢N,,
16 SHS _1€8 0.9 67.0 0.746 0.880 (1-n) 0.880 (1-n) 20.6 0.564 see Table 6-6(3).
25 x 25 x 30 sHSK D&Y\ 975 921 0.776 0.915 (1-n) 0.915 (1-n) 274 0.553 7. NOTE: Grey shaded listings are to C450L0 which
25 \\ P 84.6 79.9 0.694 0.818 (1-n) 0.818 (1-n) 24.0 0.503 is a non-standard grade - availability is subject to
% ) 136 70.3 66.4 0.594 0701 (1-n) 0701 (1-n) 20.2 0.438 minimum order criteria. The standard grade for the
Ok /112 58.0 54.8 0.500 0591 (L-n) 0591 (L-n) 16.7 0.375 shaded listings is AS/NZS 1163-C350L0. Please
N3 refer to earlier tables for design values associated
20 x 20 JAISHS 105 541 511 0.355 0.419 (1-n) 0.419 (1-n) 154 0.258 with this as a standard grade. See the OSATM PAG
.6 SHS 0.873 45.0 42.5 0.304 0.359 (1-n) 0.359 (1-n) 12.9 0.224 for further information on grades and availability.

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Buildwin . ) . .
one Standards Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010 8-19

PART O PART 1 PART 2 PART 3 PART 4 PART 5 PART 6 PART 7 PART 8 PART 9
General Information Materials Section Properties Methods of Members Subject Members Subject Members Subject Members Subject Connections
Structural Analysis to Bending to Axial Compression to Axial Tension to Combined Actions




Blank Page

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bu“dW“h\/ Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010
Standards




Part 9

CONNECTIONS

Section Page
9.1 Bolts 9-2
9.2 Welds 9-2
9.3 Connection Design 9-2
9.4 References 9-2

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

one Buil W"“/ Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010 9-1

Standards

PART O PART 1 PART 2 PART 3 PART 4 PART 5 PART 6 PART 7 PART 8 PART 9
General Information Materials Section Properties Methods of Members Subject Members Subject Members Subject Members Subject Connections
Structural Analysis to Bending to Axial Compression to Axial Tension to Combined Actions




Part 9
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91 Bolts

See Ref. [9.1] for information on AS 4100 requirements, bolt types and bolting categories,
design capacities of commonly used bolts, minimum edge distances and geometric/design
details for bolts.

The ASI has published a suite of Guides which relate to bolts, bolt groups and bolted structural
connections. These Guides are also considered in Ref. [9.1].

9.2 Welds
See Ref. [9.1] for information on AS 4100 requirements, weld quality, design of butt welds,
design of fillet welds.

The ASI has published a suite of Guides which relate to welds, weld groups and welded structural
connections. These guides are also considered in Ref. [9.1].

9.3  Connection Design

See Ref. [9.2] for information and connection design models for Australian Standards and practice.
Ref. [9.2] also notes further quality publications for hollow section connection design.

Ref. [9.1] also provides information on general structural connections and should be consulted

for such information. Additional Guides on (open section) structural steel connections are noted
in Ref. [9.1].

94 References

[9.1] ASI, “Design Capacity Tables for Structural Steel — Volume 1: Open Sections”, fourth
edition, Australian Steel Institute, 2009.

[9.2] Syam, A.A. & Chapman, B.G., “Design of Structural Steel Hollow Section Connections —
Volume 1: Design Models”, Australian Institute of Steel Construction, 1996.

See Section 1.1.2 for details on reference Standards.

OneSteel Australian Tube Mills A.B.N. 21123 666 679. PO Box 246 Sunnybank, Queensland 4109 Australia Telephone +617 3909 6600 Facsimile +617 3909 6660 E-mail info@austubemills.com Internet www.austubemills.com

Bu“dW“h\/ Design Capacity Tables for Structural Steel Hollow Sections DECEMBER 2010
Standards







IMPORTANT INFORMATION: This publication has been prepared by OneSteel Australian Tube Mills Pty Ltd ABN 21123 666 679. The information contained in this publication is subject to change without notice and to ensure accuracy, OneSteel recommends you seek your own professional advice in relation to the matters
covered by this publication to satisfy yourself and not to rely on the information without first doing so. Unless required by law the company cannot accept any responsibility for any loss, damage or consequence resulting from the use of this publication. Photographs shown are representative only of typical applications,
current at November 2010. This publication is not an offer to trade and shall not form any part of the trading terms in any transaction. ©Copyright 2010. OneSteel Australian Tube Mills Pty Ltd ABN 21123 666 679. Trademarks or registered trademarks: C450PLUS™, SupaGal®, Green Star®, DuraGal®. December 2010.
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