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_ You have 10 minutes to read the paper before the examination starts. You must
NOT begin writing during this time.

. There are SEVEN (7) Questions in this Exam Paper. Answer any FOUR (4)
questions, for a total of 40 Points.

. Use only ink. Do not use pencils for writing except for drawings and sketches.

. Only Calculator is allowed in the examination room. MOBILE PHONE is not allowed
(Switch your Mobile Phones OFF).

. Notes and textbooks are not allowed. All required references will be provided.

. Start each question on a new page and show all your calculations in the answer
book provided. No other material will be accepted.

. Write your NAME and Student NUMBER clearly on the front page.

Do it now.

. Marking Scheme: All questions carry equal marks, for a total of 40 Marks.




CE 311 STEEL DESIGN FINAL EXAMINATION

Question One General Short Answer Questions (10 marks)

a) Describe what a compact steel section is and its characteristic features are.
b) Differentiate between the Limit States Design Philosophy and the Permissible Stress

Design Method. /
c) Briefly state the Activities in the Final Design Phase of the Design Process. \.%'g- \Z

d) Briefly state what the Code of Practice AS 4100 is in design of steel structures. \/0/
e) Describe what the Strength Limit State is.

f) Describe what the Serviceability Limit State is.

g) Differentiate between Dead Load and Live/Imposed Load.

h) Differentiate between Section Capacity and Member Capacity.

Question Two Design a Tension Member (10 marks)

Select a single angle section from the One Steel section properties table to carry a dead load of
600 kN and a live load of 1,000 kN, in Tension. Assume all holes are filled. Length of member is
E{WSelf-weight of the member is already included. Steel grade is 300 MPa. PR

Question Three Design a Compression Member (10 marks)

Select a column section (UC) to carry an axial dead load of 2000 kN and an axial live load of 3,%0% s

W

kN. Column is 8 m long and is pinned at top and bottom in both directions. Steel grade is 300°

MPa. 3

Question Four Design a Beam Member (10 marks)

A simply supported beam with a span of 9m is loaded by a central concentrated live load Q of 56
kN. The beam is fully restrained against lateral displacement and twist rotation only at the —%
supports, and is free to rotate in plan (i.e. No restraint against lateral rotation exists atthe ~ —4-\
supports). Design a suitable UB section of Grade 300 steel.

Question Five Beam-Column (10 marks)

Select a column to carry an} axial dead load of 500 kN; axial live lo d of 1,000 kN; and, a uniform ——
moment of 100 kN.m. Column is 8 m long and is pinned at top anq? bottom in both directions.
Steel grade is 300 MPa. Y
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CE 311 STEEL DESIGN FINAL EXAMINATION

Question Six Beams-Tie (10 marks)

Select a single angle section from the One Steel section properties table to carry: a dead load of
600 kN; a live load of 1,000 kN (both in Tension); and, a uniform moment of 100 kN.m. Assume all
holes are filled. Length of memberis 6 m. Steel grade is 300 MPa

Question Seven Joints/Connections (10 marks)

a) Identify and differentiate between a Butt Joint and a Fillet Joint. Use sketches to illustrate your
answer.

b) Describe with illustrations the difference between a complete Butt weld and an incomplete one.

¢) Listand briefly state the different types of Failures for a bolted joint.

END OF EXAMINATION. ALL THE BEST!
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CE 311 STEEL DESIGN REFERENCES FINAL EXAMINATION

1. Reference:
One Steel Section Properties.
2. Useful Information

Deflection Equations

Central Point Load, Deflection = PL/48ElI

UDL, Deflection = (5*w*L#)/(384*El)
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SECTION 8 MEMBERS SUBJECTTO COMBINED
ACTIONS

8.1 GENERAL A member subject to combined axial and bending actions shall be proportioned
so that its design actions specified in Clause 8.2, in combination with the nominal section and
member capacities (see Sections 5, 6 and 7), satisfy Clauses 8.3 and 8.4. For plastic design (see
Clause 4.5), only the requirements of Clause 8.4.3 need to be satisfied.

Eccentrically loaded double-bolted or welded angles in trusses shall be proportioned to satisfy
Clause 8.3, and either Clause 8.4.5 or Clause 8.4.6.

8.2 DESIGN ACTIONS For checking the section capacity at a section, the design axial force
(N™), which may be tension or compression, shall be the force at the section, and the design bending
moments (My, A[;,) shall be the bending moments at the section about the major x- and minor y-
principal axes, respectively.

For checking the member capacity, the design axial force (N*) shall be the maximum axial force in the

member, and the design bending moments (My, M;) shall be the maximum bending moments in the
member.

My, M; are the design bending moments resulting from frame action and transverse loading on the
member, and include the second order design bending moments resulting from the design loads
acting on the structure and its members in their displaced and deformed configuration.

The design bending moments (M, Mf;) shall be determined from one of the following methods of

analysis:

(a)  First-order linear elastic analysis—by modifying the first-order design bending moments, by
using the appropriate moment amplification factors determined in accordance with
Clause 4.4.2.

(b)  Second-order elustic analysis—in which the design bending moments (M™) are obtained
cither directly, or by modifying the second-order end moments by using the moment
amplification factors determined in accordance with Appendix E.

(¢)  First-order plastic analysis—in which the design bending moments (M) are obtained directly
for frames where the elastic buckling load factor (k) satisfies A = 5 and the requirements of
Clause 4.5.4 are satisfied.

(d)  Second-order plastic analysis—in which the design bending moments (M") are obtained
directly for frames where the elastic buckling load factor (Ac) satisfies A < 5.

(e)  Advanced structural analysis—in which the design bending moments (My or Mf;) are
obtained directly in accordance with Appendix D, in which case only the section capacity
requirements of Clause 8.3 and the connection requirements of Section 9 need to be satisfied.

8.3 SECTION CAPACITY
8.3.1 General The member shall satisfy Clauses 8.3.2,8.3.3 and 8.3.4, as appropriate:

(a)  For bending about the major principal x-axis only, sections at all points along the member shall
have sufficient capacity to satisfy Clause 8.3.2.

(b)  For bending about the minor principal y-axis only, sections at all points along the member shall
have sufficient capacity to satisfy Clause 8.3.3.

(c) For bending about a non-principal axis, or bending about both principal axes, sections at all
points along the member shall have sufficient capacity to satisty Clause 8.3.4.
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In this Section—

My, Msy = the nominal section moment capacities about the x- and y-axes respectively,
determined in accordance with Clause 5.2

N = the nominal section axial load capacity determined in accordance with Clause 6.2 for
axial compression, or Clause 7.2 for axial tension (for which N equals Ny).

8.3.2 Uniaxial bending about the major principal x-axis Where uniaxial bending occurs about
the major principal x-axis, the following shall be satisfied:

My < OM,
where
¢ = the capacity factor (see Table 3.4)

My = the nominal section moment capacity, reduced by axial force (tension or compression)

N*
Msx(l i -&;A—IS)

Alternatively, for doubly symmetric I-sections and rectangular and square hollow sections to
AS 1163, which are compact as defined in Clause 5.2.3, M may be calcualted by one of the
following as appropriate:

(a) For compression members where ks is equal to 1.0 and for tension members—

M, = 1.13Mﬂ(1 > q%v's) < M,

(b)  For compression members where kg is less than 1.0—

. _ N‘ 82 b ?\w
My = Msx(l (sz)[l + 018(——"—‘—82 = }\w},)] = M

Aw and Ayy are the values of Ae and Aey for the web (see Clause 6.2.3 and Table 6.2.4),

8.3.3 Uniaxial bending about the minor principal y-axis Where uniaxial bending occurs about
the minor principal y-axis, the design bending moment (My) about the minor principal y-axis shall
satisfy—

My = GMyy
where
¢ = the capacity factor (see Table 3.4)

My = the nominal section moment capacity reduced by the axial tensile or compressive force

N*
= Msy[l = m]

Alternatively, My may be calculated by one of the following as appropriate:
(a)  For doubly symmetric I-sections which are compact, as defined in Clause 5.2.3—

Z
- N”
Mf)' o 1-19Msy L= (m) = Msy

(b)  For rectangular or square hollow sections to AS 1163 which are compact as defined in
Clause 5.2.3—

N*
Mry = 1.18M5y[1 T (m)] = Msy
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8.3.4 Biaxial bending Where biaxial bending occurs, the design tensile or compressive force (N*)
and the design bending moments (M) and (M;,) about the major principal x-axis and minor principal
y-axis shall satisfy—
* * M*
LR B Y
ONs oMy OMyy

Alternatively, for doubly symmetric I-sections and rectangular and square hollow sections to
AS 1163, which are compact as defined in Clause 5.2.3, sections at all points along the member shall
satisfy—

2T
' g [ b g
OMx oMy [ T
where My, and My shall be calculated in accordance with Clauses 8.3.2 and 8.3.3 respectively, and
N*
=14+ < 2.0
L («ws)

8.4 MEMBER CAPACITY
8.4.1 General The member shall satisfy Clauses 8.4.2, 8.4.3 and 8.4.4, as appropriate:

(a)  For a member bent about the major principal x-axis only and where there is sufficient restraint
to prevent lateral buckling, or for a member bent about the minor principal y-axis only, the
member shall satisfy the in-plane requirements of Clause 8.4.2 for a frame analyzed
elastically, or Clause 8.4.3 for a frame analyzed plastically.

(b) For a member bent about the major principal x-axis only and with insufficient restraint to
prevent lateral buckling, the member shall satisfy both the in-plane requirements of
Clause 8.4.2 and the out-of-plane requirements of Clause 8.4.4.

(c)  For a member bent about a non-principal axis, or bent about both principal axes, the member
shall satisfy the biaxial bending requirements of Clause 8.4.5.

8.4.2 In-plane capacity—elastic analysis

8.4.2.1 Application This Clause applies to a member analyzed using an elastic method in
accordance with Clause 4.4, or to a member in a statically determinate structure.

8.4.2.2 Compression members A member bent about a principal axis shall have sufficient in-plane
capacity to satisfy the following:

M = ¢M;

where
M® = the design bending moment about the principal axis
¢ = the capacity factor (see Table 3.4)

M; = the nominal in-plane member moment capacity

N*
v MS(I i ¢Nc)

M, = the nominal section moment capacity determined in accordance with Clause 5.2 for
bending about the same principal axis as the design bending moment

the design axial compressive force

z3
il

= the nominal member capacity in axial compression determined in accordance with
Clause 6.3 for buckling about the same principal axis, with the effective length factor (k)
taken as 1.0 for both braced and sway members, unless a lower value is calculated for
braced members from Clause 4.6.3.2, 4.6.3.3 or Clause 4.6.3.5, provided Clause 6.1 is
satisfied for N, calculated using I, determined in accordance with Clause 4.6.3.

COPYRIGHT
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Alternatively, for doubly symmetric I-sections and rectangular and square hollow sections to
AS 1163, which are compact as defined in Clause 5.2.3, and where the form factor (kf) determined in
accordance with Clause 6.2.2 is unity, M; may be calculated as follows:

M3 |1 - (1 J;ﬁ“‘)s (1 —éﬁc) 3 1.18(I +2ﬁ'")3 (1 - qﬁvc)

< My or M,y as appropriate

M;

where
B = the ratio of the smaller to the larger end bending moment, taken as positive when
the member is bent in reverse curvature for members without transverse load, or
= the value determined in accordance with Clause 4.4.2.2 for members with
transverse load
My or My = the nominal section moment capacity about the appropriate principal axis

determined in accordance with Clause 8.3.

8.4.2.3 Tension members A member subject to a design axial tensile force (N*) and a design
bending moment (M*) shall satisfy Clause 8.3.

8.4.3 In-plane capacity—plastic analysis

8.4.3.1 Application This Clause applies only to compact doubly symmetric I-section members.
When the distribution of moments in a frame is determined using a plastic method of analysis in
accordance with Clause 4.5, then the design axial compressive force (V") in any member of the frame
which is assumed to contain a plastic hinge shall satisfy the member slenderness requirements of
Clause 8.4.3.2, and the web slenderness requirements of Clause 8.4.3.3.

The design plastic moment capacity reduced by axial force (tension or compression) for compact
doubly symmetric I-sections shall be as specified in Clause 8.4.3.4.

8.4.3.2 Member slenderness The design axial compressive force (N*) in every member assumed
to contain a plastic hinge shall satisty the following:

2
. [0.60 + 0.40Bm] wiisie N

=< =< (.15,
ONs JW/NY bN;
and
N* 14 By — \I‘(Ns/Noz) N*
N =< when ~ > 0.15,
PNs 1 + B + J(N/N,) G
where
Bn = the ratio of the smaller to the larger end bending moment, taken as positive when the
member is bent in reverse curvature
N; = the nominal section capacity in axial compression determined in accordance with
Clause 6.2
niEl
Nag = 7
T = the second moment of area for the axis about which the design moment acts
l = the actual length of the member.
A member for which—
N*
> 0.15, and
ON;

N L+ Bo— JIN/N )
ONs 1+ B + J(N/N,)

shall not contain plastic hinges, although it shall be permissible to design the member as an elastic
member in a plastically analyzed structure to satisfy the requirements of Clause 8.4.2.
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8.4.3.3 Web slenderness The design axial compressive force (N*) in every member assumed to
contain a plastic hinge shall satisfy the following:

(a) For webs where 45 = 4 ﬁ-— < 82—
i 2501

d [(fy
(b) For webs where 25 < — (55—0 < 45—

N* d, J(fy/250)
N <191 - |+ —5—1=10
OGN, t 27.4
(¢) For webs where 0 = é—ii —&— < 25—
Bl 2501 —
N e
=10
N

Members which have webs for which (d;/r)\/ (fy/250) exceeds 82 shall not contain plastic hinges,
although it shall be permissible to design such a member as an elastic member in a plastically
analyzed structure to satisfy the requirements of Clause 8.4.2.

8.4.3.4 Plastic moment capacity The design plastic moment capacity (¢pMp,) reduced for axial
force (tension or compression) shall be calculated as follows:

(a) For members bent about the major principal x-axis—

*

N
My = 1.18¢M5x(1 - foe

(b)  For members bent about the minor principal y-axis—

) = ¢)MSX

2
OMpry = 1.190Mgy| 1 = (gﬁs) < OM,

where Mgy and Mgy are the nominal section moment capacities determined in accordance with
Clauses 5.2.1 and 5.2.3.

8.4.4 Out-of-plane capacity

8.4.4.1 Compression members A member subject toa design axial compressive force (N)and a

design bending moment (M %) about its major principal x-axis, and which may buckle laterally, shall
satisfy Clause 8.4.2 and also the following:

*

My = oMoy
where
¢ = the capacity factor (see Table 3.4)

MOX

the nominal out-of-plane member moment capacity

N#
be(l q)Ncy)

Il




)
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My, = the nominal member moment capacity of the member without full lateral restraint and
bent about the major principal x-axis, determined in accordance with Clause 5.6 using a
moment modification factor (aty) appropriate to the distribution of design bending
moments along the member

1]

Ney the nominal member capacity in axial compression, determined in accordance with

Clause 6.3 for buckling about the minor principal y-axis.

Alternatively, for members without transverse loads which are of compact doubly symmetric
I-section (see Clause 5.2.3), are fully or partially restrained at both ends, and have a form factor (kf) of
unity determined in accordance with Clause 6.2.2, My, may be calculated as follows:

. N N* _ N*
Moy = abchxo [(1 ¢Ncy)(1 q)Noz):l = er

3

1 L) 1—Bn 14+ Pn N*
i 5 + ( 5 04 —0.23 PNoy
Mixo = the nominal member moment capacity without full lateral restraint and with a uniform

distribution of design bending moment so that oy, is unity, determined in accordance
with Clause 5.6

Ny = the nominal member capacity in axial compression, determined in accordance with
Clause 6.3 for buckling about the minor principal y-axis

By, = the ratio of the smaller to the larger end bending moment, taken as positive when the
member is bent in reverse curvature
No; = the nominal elastic torsional buckling capacity of the member, calculated as follows:
Wy = GJ + (m2El, /%)
(Ix + I)/A
E,G = the elastic moduli

A e Iss Iy, and J = the section constants
I = the distance between partial or full torsional restraints
NOTE: Values of E and G, and expressions for Jy, and J are given in Appendix H,

8.4.4.2 Tension members A member subject to a design axial tensile force (N*) and a design

bending moment ( M *) about its major principal x-axis, and which may buckle laterally, shall satisfy
the following:

#

My = dMox
where
0} = the capacity factor (see Table 3.4)
Mox = the nominal out-of-plane member moment capacity
Ni
= be(l + $—) = M«
My, = the nominal member moment capacity defined in Clause 8.4.4.1
N, = the nominal section capacity in axial tension determined in accordance with Clause 7.2
M, = the nominal section moment capacity reduced by axial force determined in accordance

with Clause 8.3.2.

COPYRIGHT
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8.4.5 Biaxial bending capacity

8.4.5.1 Compression members A member subject to a design axial compressive force (N*) and
design bending moments (M ») and (M;) about the major x- and minor y- principal axes respectively
shall satisfy the following:

L\ 14 M 14
My + A = ]
(I)MCX ¢M1y

where

¢

M. = the lesser of the nominal in-plane member moment capacity (M) and the nominal
out-of-plane member moment capacity (Mqy) for bending about the major principal
x-axis, determined in accordance with Clauses 8.4.2 and 8.4.4 respectively

the capacity factor (see Table 3.4)

Miy = the nominal in-plane member moment capacity, determined in accordance with
Clause 8.4.2, for bending about the minor principal y-axis.

8.4.5.2 Tension members A member subject to a design axial tensile force (N™) and design bending
moments (M) and (M) about the major x- and minor y- principal axes respectively shall satisfy the
following:

L 1.4 M* 1.4
MY ! w2
OMx oMy

where
¢ = the capacity factor (see Table 3.4)
My = the lesser of the nominal section moment capacity (M) reduced by axial tension and the

nominal out-of-plane member moment capacity (Mox) determined in accordance with
Clauses 8.3.2 and 8.4 .4.2 respectively

My = the nominal section moment capacity reduced by axial tension, determined in accordance
with Clause 8.3.3.

8.4.6 Eccentrically loaded double bolted or welded single angles in trusses Single angle web
compression members in trusses which are connected with at least two bolts or welded at their ends
and loaded through one leg (see Figure 8.4.6) shall be designed to satisfy Clause 8.3 and either
Clause 8.4.5 or the following:

N M
PNy OM,cosa
where
N* = the design axial compression force in the member

M; = the design bending moment acting about the rectangular s-axis parallel to the loaded leg
¢ = the capacity factor (see Table 3.4)

Ng, = the nominal member capacity in axial compression, determined in accordance with
Clause 6.3, of a single angle compression member buckling with e equals [ about the
rectangular A-axis parallel to the loaded leg

Mpy = the nominal member moment capacity, determined in accordance with Clause 5.6, for an
angle without full lateral support, bent about the major principal x-axis using a factor o
appropriate to the distribution of design bending moment along the member

o = the angle between x- and h- axes.

COPYRIGHT
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For equal leg angles, where I/t < (210 + 175B,)(250/fy), Mpx may be taken as M,
where

Mg = the nominal section moment capacity about the x-principal axis, determined in
accordance with Clause 5.2.
[ = the member length

t

the thickness of the angle.

For other equal leg angles, Mpx may be determined by using Clause 5.6.1.1 with—

_ (525:\f 250
M, = (23t )( s )Ms
The design end bending moment (Mp) shall be calculated from a rational elastic analysis of the truss,

or shall be taken as not less than N*e, resulting from the out-of-plane eccentricity (e) of the design
axial force (N*) in the member,

where

2
i}

(ch = %), for angles on the same side of the truss chord

l

(e + €y, for angles on opposite sides of the truss chord.
(see Figure 8.4.6).

—tp— y

Tension Compression
angle angle —— o o 5
| ol ted |
iy, e e-—ﬁ; = =
I Compression R { I N
angle y 7) c y
Tension
angle ¥
~ t
e B e = g+ 6y
(a) Angles on same side {b) Angles on opposite sides

FIGURE 8.4.6 SINGLE ANGLES LOADED THROUGH ONE LEG
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Universal Beams

Table 16 Universal Beams — Properties for Assessing Section Capacity

Designation Yield Stress Form About x-axis About y-axis Yield Stress Form About x-axis Aboul y-axis Designation
— Factor ———————— e —— | ——— Factor ——— e
Flange Web Compact- Compacl- Flange Web Compact- Compact-
m. p_ ks ness Lo ness NE ? ? f ness Loy ness Nm{
MPa MPa 103mm? 103mm? MPa MPa 10°mm? 103mn
300PLUS™ AS/NZS 3679.1-350
610 UB 125 280 300 0.950 c 3680 C 515 340 340 0.916 c 3680 C 515 610 UB 125
133 280 300 0.926 C 3290 C 451 340 340 0.891 C 3290 C 451 13
101 300 320 0.888 C 2900 C 386 340 360 0.867 & 2900 c 386 101
530 UB 92.4 300 320 0928 C 2370 C 342 340 360 0.907 c 2370 C 342 530 UB 92.4
82.0 300 320 0.902 c 2070 G 289 340 360 0.880 c 2070 C 289 8.0
460 UB 82.1 300 320 0.979 C 1840 C 292 340 360 0.956 C 1840 G 292 460 UB 82.1
746 300 320 0.948 C 1660 C 262 340 360 0.926 C 1660 c 262 4.6
67.1 300 320 0922 C 1480 c 230 340 360 0.901 c 1480 C 230 67.1
410 UB 59.7 300 320 0.938 C 1200 G 203 340 360 0.918 C 1200 c 203 410 UB 59.7
530 320 320 0913 c 1060 C 173 360 360 0.894 N 1050 N 172 53.7
360 UB 56.7 300 320 0.996 6 1010 C 193 340 360 0974 C 1010 C 193 360 UB 56.7
50.7 300 320 0.963 C 897 C 168 340 360 0.943 (& 897 C 168 5.7
44,7 320 320 0.930 N 710 N 140 360 360 0.911 N 762 N 139 4.7
310UB 46.2 300 320 0.991 C 129 C 163 340 360 0972 C 729 C 163 310UB 462
404 320 320 0.952 C 633 c 139 360 360 0.936 N 629 N 138 404
320 320 320 0915 N 467 N 86.9 360 360 0.898 N 462 N 85.7 320
250 UB 37.3 320 320 1.00 C 486 c 16 360 360 1.00 C 486 C 116 250 UB 37.3
314 320 320 1.00 N 395 N N4 360 360 0.991 N 392 N 90.3 3.4
26,7 320 320 0.949 C 319 c 61.7 360 360 0.932 c 319 c 61.7 57
200 UB 29.8 320 320 1.00 C 316 c 86.3 360 360 1.00 C 316 C 86.3 200 UB 29.8
254 320 320 1.00 N 259 N 68.8 360 360 1.00 N 257 N 68.0 2.4
W 223 320 320 1.00 N 221 N 60.3 360 360 1.00 N 225 N 59.4 2.3
% 18.2 320 320 0.990 C 180 C 34.4 360 360 0.970 C 180 C 34.4 18.2
H 180 UB 22.2 320 320 1.00 C 195 C 407 360 360 1.00 ¢ 195 c 40.7 180 UB 2.2
& 18.1 320 320 1.00 c 157 G 325 360 360 1.00 C 157 C 325 18.1
.ﬂ 16.1 320 320 1.00 C 138 C 28.4 360 360 1.00 c 138 c 28.4 16.1
m 150 UB 18.0 320 320 1.00 C 135 C 26.9 360 360 1.00 C 135 c 26.9 150 UB 18.0
3 14.0 320 320 1.00 C 102 c 19.8 360 360 1.00 C 102 C 19.8 14.0
3
M * 300PLUS replaced Grade 250 as the base grade for these sections in 1994,
U 300PLUS hot rolled sections are produced to exceed the minimum requirements of AS/NZS 3679.1-300. by
Notes
) : ; 2
m 1. For 300PLUS sections the tensile strength (fy,) is 440 MPa, L_:

2. For Grade 350 sections the tensile strength (f,) is 480 MPa.
3. C:Compact Section; N: Non-compact Section; S: Slender Section.
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Universal Columns

Table 18 Universal Columns — Properties for Assessing Section Capacity

Designation Yield Stress Form About x-axis About y-axis Yield Stress Form About x-axis About y-axis Designation
———— Factor B Factor
Flange Web Compact- Compact- Flange Web Compact- Compact-
@ @ xﬁ ness Zs; ness N@ @ @ ks ness i ness NQ
MPa MPa 103mms3 1035mm? MPa MPa 103mm? 103mm?
300PLUS* AS/NZS 3679.1-350
310 UC 158 280 300 1.00 C 2680 C 1210 340 340 1.00 e 2680 C 1210 310 UC 158
137 280 300 1.00 C 2300 C 1040 340 340 1.00 C 2300 € 1040 137
118 280 300 1.00 g 1960 C 882 340 340 1.00 N 1950 N 878 118
96.8 300 320 1.00 N 1560 N 694 340 360 1.00 N 1550 N 684 96.8
250 UC 89.5 280 320 1.00 C 1230 £ 567 340 360 1.00 C 1230 C 567 250 UC 89.5
729 300 320 1.00 N 986 N 454 340 360 1.00 N 977 N 448 729
200 UC 59.5 300 320 1.00 & 656 C 299 340 360 1.00 C 656 & 299 200 UC 59.5
52.2 300 320 1.00 C 570 C 260 340 360 1.00 N 569 N 260 522
46.2 300 320 1.00 N 494 N 223 340 360 1.00 N 490 N 219 46.2
150 UC 37.2 300 320 1.00 G 310 € 137 340 360 1.00 C 310 C 137 150 UC 37.2
300 320 320 1.00 G 250 C 110 360 360 1.00 N 248 N 109 30.0
234 320 320 1.00 N 176 N 135 360 360 1.00 N 174 N 123 23.4
100 UC 14.8 320 320 1.00 g 14.4 C 34.4 360 360 1.00 C 14.4 C 34.4 100 UC 14.8
* 300PLUS replaced Grade 250 as the base grade for these sections in 1994.
300PLUS hot rolled sections are produced to exceed the minimum requirements of AS/NZS 3679.1-300.
Notes
1. For 300PLUS sections the tensile strength (f,,) is 440 MPa.
2. For Grade 350 sections the tensile strength (f,)) is 480 MPa.
3. C: Compact Section; N: Non-compact Section; S: Slender Section.
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Equal Angles

Table 26 Equal Angles — x-axis and y-axis — Properties for Assessing Section Capacity

Designation Yield Stress fForm About x-axis About y-axis Yield Stress Form About x-axis About y-axis Designation
Factor Faclor —
Load Aor C Load D Load Acr C Load B Load D
kr Zex Zey ki Loy Zoy Ley
mm_mm_mm Pa 10%mm? 10%mm? MPa 103mm3 10%mm’ 105mm?
300PLUS™ AS/NZS 3679.1-350

200 x 200 x 26 EA 280 1.00 502 267 267 340 100 602 267 267 200 % 200 x 26 EA
20 EA 280 1.00 479 218 220 340 1.00 469 214 220 20EA
18 EA 280 1.00 421 196 204 340 1.00 417 192 204 18 EA
16 EA 300 1.00 369 172 186 340 1.00 362 169 186 16 EA
13 EA 300 1.00 285 136 158 340 0,956 278 132 158 13 EA
150 x 150 x 19 EA 280 1.00 248 110 110 340 1.00 248 110 110 150 x 150 % 19 EA
16 EA 300 1.00 212 95.7 96.3 340 1.00 209 945 96.3 16 EA
T2 LA 300 1.00 155 723 781 340 1.00 162 709 78.1 12 EA
10 EA 320 0,958 114 54.5 §4.9 360 0.906 111 531 649 10 EA
125% 125 X 16 EA 300 1.00 143 63.4 63.4 340 1.00 143 634 63.4 125 %1255 16 EA
12 EA 300 1.00 110 50.3 8 340 1.00 109 49.6 517 12EA
10 EA 320 1.00 83.2 389 431 360 1.00 816 381 431 10EA
8EA 320 0.943 64.3 301 36.8 360 0.892 62.7 289 368 BEA
100 %100 %12 EA 300 1.00 69.9 .1 31 340 1.00 699 311 3 100 x 100 % 12 EA
10EA 320 1.00 55,1 25.2 26.1 360 1.00 54.4 248 26.1 10EA
8EA 320 1.00 437 204 224 360 1.00 429 200 224 BEA
GEA 320 0.906 309 148 181 360 0.856 300 14.4 18.1 SEA
90 x 90 x 10 EA 320 1.00 450 204 206 360 1.00 44.5 201 206 90 %9010 EA
8EA 320 1.00 36.0 16.7 11.8 360 1.00 354 16.4 178 8EA
GEA 320 1.00 259 124 144 360 0.954 25.3 | 14.4 6 EA
15%75% 10 EA 320 1.00 305 13.6 136 360 1.00 305 13.6 136 75 %75% 10 EA
BEA 320 1.00 254 11.6 11.8 360 1.00 251 15 11.8 8 EA
BEA 320 1.00 18.7 8.85 9.68 360 1.00 184 8.70 9.66 6 EA
5EA 320 0.927 132 6.47 7.82 360 0876 128 6.30 182 5EA
65 x 65X 10 EA 320 1.00 225 9.90 990 360 1.00 225 9.90 9.90 65 %65 % 10 £A
§EA 320 1.00 19.2 859 8.59 360 1.00 192 8.59 8.59 BEA
BEA 320 1.00 147 6.76 107 360 1.00 145 6.66 7.07 6 EA
5EA 320 1.00 106 5.05 5.15 360 1.00 104 4.94 5.75 5EA
55X 55X 6 EA 320 1.00 0.7 4.84 4.86 380 1.00 105 478 4.86 551 65 x 6 EA
5EA 320 1.00 7.88 370 3.98 360 1.00 1.75 3.64 3.8 5EA
50 % 50 x 8 EA 320 1.00 107 4.1 47 360 1.00 10.7 4.1 4.1 50150 % 8 EA
6 EA 320 1.00 8.69 392 392 360 1.00 8.69 392 392 6 EA
5EA 320 1.00 6.60 3.08 3.22 360 1.00 6.50 3.03 3.22 5EA
3EA 320 0.907 382 1.90 2.32 360 0.858 n 1.85 2.32 JEA
45 %45 X 6 EA 320 1.00 6.88 3.06 3.06 360 1.00 6.88 3.06 3.06 451455 6 EA
5EA 320 1.00 5.39 247 252 360 1.00 532 244 2.52 5EA
3EA 320 1.00 319 1.55 181 360 0.954 312 1.52 181 JEA
40340 x 6 LA 320 1.00 529 2.33 2.33 360 1.00 529 2.33 2.33 404016 FA
5EA 320 1.00 4.25 1.3 1.93 360 1.00 422 1.92 1.93 5EA
3EA 320 1.00 2.59 125 140 360 1.00 2.54 1.23 140 JEA
0% 30%6EA 320 1.00 2.14 1.19 1.19 360 1.00 2.1 119 1.19 30x30x6EA
SEA 320 1.00 2.23 0.990 0.990 360 1.00 2.23 0.990 0.990 5FA
JEA 320 1.00 1.50 0.7114 0732 360 1.00 1.48 0.705 0.732 3EA
25% 25 X B EA 320 1.00 1.78 0.769 0.769 360 1.00 1.78 0.769 0.769 25125x 6 EA
SEA 320 1.00 147 0.642 0.642 360 1.00 147 0.642 0.642 5EA
JEA 320 1.00 1.03 0.479 0.479 360 1.00 1.03 0479 0.479 JEA

* 300PLUS replaced Grade 250 as the base grade for 125x125x8 equal angles and larger in 1994,
300PLUS replaced Grade 250 as the base grade for 100x100x12 equal angles and smaller in 1937,
300PLUS hot rolied sections are produced to exceed the minimum requirements of AS/NZS 3679.1-300.

Notes 1. For 300PLUS sections the tensile strength (f) is 440 MPa
2. For Grade 350 sections the tensile strength () is 480 MPa
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