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Appendix A
(PNAP APP-168)

Amendments to Code of Practice for the Structural Use of Steel 2011
(November 2016)

Legends:
Revision/Addition

(3/2023)



Major amendments to the Code of Practice for the Structural Use of Steel

2011 in November 2016 included:

(@)

(b)

(c)

(d)

(e)

updating the characteristic strength of reinforcement bar from
460 N/mm? to 500 N/mm? in accordance with the latest reinforcement
bar standard CS2:2012 and the parameters of characteristic resistance
of headed shear stud in different grades of concrete shown in Table
10.7;

including an additional Table 12.2e on strength reduction factors for
hot rolled reinforcing bars at elevated temperatures and Chinese
standard GB/T 700-2006 in the Acceptable Standard List in Annex
Al.1.3;

explicating the need on second-order direct analysis for members in
bending and sensitive to buckling in Equation 6.14 and the term of
restrained beam mentioned in Clause 8.2 for consideration of lateral
torsional buckling;

standardizing the two similar terms of "oscillation" and "vibration" to
the latter to remove ambiguity and tally with that in the Chinese version;
and

correcting the typo errors on expression of the reduction factor in
Equation 9.23 and designation of buckling curves for S460
hot-finished structural hollow section in Table 8.7.



Amendments to the Code of Practice for Structural Use of Steel 2011 (November 2016)

Item | Clause/ | Current Version Amendments Remarks
Annex
1 Clause Section 5 contains particular requirements and guidance for deflection control and | Section 5 contains particular requirements and guidance for deflection control and | The terms “oscillation” and “vibration” are
structural dynamics including serviceability criteria for wind induced oscillation of tall structural dynamics including serviceability criteria for wind induced vibration of tall . o - c
1.1 — para. buildings. The section also covers durability and protection against corrosion attack. buildings. The section also covers durability and protection against corrosion attack. COlleCtlvely read as vibration for
9 consistency.
2 Clause Serviceability limit states correspond to limits beyond which specified in-service criteric Serviceability limit states correspond to limits beyond which specified in-service criteria
1.2.5 are no longer met. Examples are deflection, wind-induced oscillation, human-inducec are no longer met. Examples are deflection, wind-induced vibration, human-induced
eed T vibration and durability. vibration and durability.
para. 3
3 Clause 2.2 | Table 2.1 - Limit states Table 2.1 - Limit states The terms “Vibration” and “Wind induced
- Table 2.1 | | UMtimate limit states (ULS) Serviceability limit states (SLS) Ultimate limit states (ULS) Serviceability limit states (SLS) oscillation” stated in Table 2.1 are amended
Strength (including general yielding, rupture, Deflection Strength (including general yielding, rupture, Deflection . . . .
buckling and forming a mechanism) buckling and forming a mechanism) to “Human induced vibration” and “Wind
Stability against overturning, sliding, uplift and Vibration Stability against overturning, sliding, uplift and Human induced vibration : : CORE 1) :
sway stabilty sway stabilty induced vibration” respectively.
Fire resistance Wind induced oscillation Fire resistance Wind induced vibration
Brittle fracture and fracture caused by fatigue Durability Brittle fracture and fracture caused by fatigue Durability
Note:- For cold-formed steel, excessive local deformation is to be assessed under ultimate limit state. Note:-  For cold-f d steel, ive local is to be under ultimate limit state.
4 Clause Situations where fatigue resistance needs to be considered include the following: Situations where fatigue resistance needs to be considered include the following: The terms “oscillation” and “vibration” are
. Where there are wind-induced oscillations due to aerodynamic instability. Normal . Where there are wind-induced vibrations due to aerodynamic instability. . - © e
233- fluctuations in wind loading need not be considered. Normal fluctuations in wind loading need not be considered. collectively ~ read  as vibration for
. Structural members that support heavy vibratory plant or machinery. . Structural members that support heavy vibratory plant or machinery. :
para. 3 . Members that support cranes as defined in clause 13.7. . Members that support cranes as defined in clause 13.7. COHSIStCIle.
. Bridge structures, which will normally be designed to a bridge design code. . Bridge structures, which will normally be designed to a bridge design code.
5 Clause SERVICEABILITY LIMIT STATES (SLS) SERVICEABILITY LIMIT STATES (SLS)
Serviceability limit states consider service requirements for a structure or structural Serviceability limit states consider service requirements for a structure or structural
2.4 —para. | element under normally applied loads. Examples are deflection, human induced element under normally applied loads. Examples are deflection, human induced
1 vibration, wind induced oscillation and durability. They are described in section 5. vibration, wind induced vibration and durability. They are described in section 5.




6 Clause 5.2 | Note: Note: The terms “oscillation” and “vibration” are
Exceedance of the above limit is not acceptable unless a full justification is provided. Exceedance of the above limit is not acceptable unless a full justification is provided. . PP C
- Table 5.1 . . ; ; ! . ; ; collectively read as vibration for
Precamber deflection can be deduced in the deflection calculation. Precamber deflection can be deduced in the deflection calculation. . .
Ponding should nevertheless be avoided in all cases. Ponding should nevertheless be avoided in all cases. consistency hence the word “oscillation” is
Long span structures should be checked against vibration and oscillation. Long span structures should be checked against vibration. deleted.
7 Clause 5.3 WIND-INDUCED OSCILLATION WIND-INDUCED VIBRATION
: Vibration and oscillation of a structure should be limited to avoid discomfort to users and | Vibration of a structure should be limited to avoid discomfort to users and damage to
damage to contents. For special structures, including long-span bridges, large stadium | contents. For special structures, including long-span bridges, large stadium roofs and
roofs and chimneys, wind tunnel model tests are recommended for their wind resistant | chimneys, wind tunnel model tests are recommended for their wind resistant design to meet
design to meet serviceability limits. serviceability limits.
8 Clause Serviceability limit state Serviceability limit state The terms “oscillation” and “vibration” are
The serviceability limit states on oscillation, deflection and acceleration should be checked | The serviceability limit states on vibration, deflection and acceleration should be checked to 3 [T CSRE )
532 to ensure serviceable condition for the structure. ensure serviceable condition for the structure. collectlvely read as vibration for
consistency.
9 Natural frequencies Natural frequencies . . S - S
Clause Structural analysis programmes should be used to determine the natural frequencies of | Structural analysis programmes should be used to determine the natural frequencies of The terms “oscillation” and “vibration” are
vibration of buildings and structures to mitigate excessive horizontal oscillation and vertical | Vibration of buildings and structures to mitigate excessive horizontal and vertical vibration. . [T B
533.1 vibration. Empirical formulae can also be used for approximated vibration analysis of | Empirical formulae can also be used for approximated vibration analysis of typical and collectlvely read  as vibration for
typical and regular buildings. regular buildings. consistency hence the word “oscillation” is
deleted.
10 Clause Serviceability criteria for communication and broadcasting towers Serviceability criteria for communication and broadcasting towers
3 Communication and broadcasting services demand minimal disruption to transmission. Communication and broadcasting services demand minimal disruption to transmission.
535 The serviceability limits for communication and broadcasting towers are selected to meet The serviceability limits for communication and broadcasting towers are selected to meet
the performance specifications of antennae and other transmission devices to be mounted the performance specifications of antennae and other transmission devices to be mounted
on those towers. Excessive oscillation and vibration of towers should be avoided. For on those towers. Excessive vibration of towers should be avoided. For design,
design, reference should be made to specialist literature. reference should be made to specialist literature.
11 Clause Member lateral-torsional and vtorsional buckling .checks are carried out separately or Membe_r Iateral-torsmpal andvtorsmnal bucklmg‘ checks are ca(ned ogt separately or For second-order direct analysis,
alternatively by replacing M in the above equation by the buckling resistance moment alternatively by replacing M, in the above equation by the buckling resistance moment
6.8.3 — M, in Equations 8.20 to 8.22. If moment equivalent factor myr is less than 1, both M, in Equations 8.20 to 8.22. If moment equivalent factor myy is less than 1, both imperfections in both axes should be
i Equation 6.12 or 6.13 and Equation 6.14 are required for member resistance check. Equation 6.12 or 6.13 and Equation 6.14 are required for member resistance check. dered fi b i bendi b
€quation EM, My Fe muglet Fa(ag £ 5] My Wy +Fu(ay +6,)] o1 " _ ‘  F s considaere or members 1n bending about
+ =—° 4 + <1 (6.14) F, .M, v _Fe MMyt Fo(Ax 4501 myIMy +F(A) £, (6.14) . fs .
6.14 Agpy Mo~ Mgy Agp, M, Me, Ao wm . At M * M < : strong axis and sensitive to lateral torsional
aFy cx cy aFy b cy

The equivalent uniform moment factor myr for beams and the moment equivalent factor
m, for flexural buckling can be referred to Tables 8.4 a & b and Table 8.9.

The equivalent uniform moment factor m_t for beams and the moment equivalent factor
m, for flexural buckling can be referred to Tables 8.4 a & b and Table 8.9.

For members in bending and sensitive to buckling, imperfection on both axes should be
considered if effective length has reduction in capacity about buckling in both axes.

buckling.




RESTRAINED BEAMS

RESTRAINED BEAMS

12 Clause } ) ) ) ) Torsional restraint requirement of beams at
Restrained beams refer to beams provided with full lateral restraint to their top flanges Restrained beams refer to beams provided with full lateral restraint to their top flanges . .
8.2 — and with full torsional restraint at their ends. In such a case, lateral-torsional buckiing | and with nominal torsional restraint at their ends. In such a case, latera-torsional | the ends to prevent lateral torsional buckling
should not occur before plastic moment capacity. buckling should not occur before plastic moment capacity. . . . .
para.l is revised from full restraint to nominal
restraint
Table 8.7 - Designation of buckling curves for different section types Table 8.7 - Designation of buckling curves for different section types . . .
13 Clause e oo Pra— Axis of Typo error on designation of buckling curves
aximum 5 K
8.7.6 - Type of section thickness buckling | Type of section thickness buckling | | for the grade of hot-finished structural hollow
(see notet) XX y-y (see notel) XX vy . . .
Table 8.7 ot finshed stractural hollow sections with steel Hotfinished structural hollow sections with steel section less than or equal to S460 is rectified.
grade > S460 or hot-finished seamless structural ap) ag) grade > S460 or hot-finished seamless structural ap) ag)
hollow sections hollow sections
Hot-finished structural hollow section < grade S460 a) a) Hot-finished structural hollow section < grade S460 a) a)
Cold-formed structural hollow section of longitudinal o 0 Cold-formed structural hollow section of longitudinal ) S
seam weld or spiral weld seam weld or spiral weld
~ <40 mm a) b) Rolled I-section <40 mm a) o)
Rolled I-section - 40 mm b) o Zig mm Ei c:
R <40 mm b} c) Rolled H-section =0 mm “
Rolled H-section - 40 mm o d) Zig mm Eg d;
<40 mm c
Welded |- or H-section (see note 2) iig mx m ;; Welded |- or H-section (see note 2) > 40 mm b) d)
- - Rolled I-section with welded flange cover plates <40 mm a) b)
Rolled I-section with welded flange cover plates =40 mm a) b) with 0.25 < U/B < 0.80 as shown in Figure 8.4) > 40 mm b) o)
with 0.25 < /B < 0.80 as shown in Figure 8.4) =40 mm b) c) - — -
- - Rolled H-section with welded flange cover plates <40 mm b) c)
Rolled H-section with welded flange cover plates =40 mm b) c) with 025 < U/B < 0.80 as shown in Figure 8.4) > 40 mm o d)
with 0.25 = U/B < 0.80 as shown in Figure 8 4) >40 mm <) d) Rolled | or H-section with welded flange cover plates <40 mm b) a)
Rolled | or H-section with welded flange cover plates =40 mm b) a) with U/B > 0.80 as shown in Figure 8.4) > 40 mm ) b)
with U/B = 0.80 as shown in Figure 8.4) >40 mm <) b) Rolled | or H-section with welded flange cover plates <40 mm b) c)
Rolled | or H-section with \_Neld.ed flange cover plates =40 mm b} c) with U/B < 0.25 as shown in Figure 8.4) - 40 mm b) d)
with U/B < 0.25 as shown in Figure 8.4) >40 mm b) d)
, <40 mm b) b)
<40 mm b) b) Welded box section (see note 3 ) 40
Welded box section (see note 3 ) >40 mm c) c)
> 40 mm o c) Round, square or flat bar <40 mm b) b)
Round, square or flat bar <40 mm b) b) ' >40 mm c) c)
_ > 40 mm c) c) Rolled angle, channel or T-section
Rolled angle, channel or T-section . Two rolled sections laced, battened or back-to-back Any axis: c)
Two rolled sections laced, battened or back-to-back Any axis: c) Compound rolled sections
Compound rolled sections NOTE:

NOTE:;

1 For thickness between 40mm and 50mm the value of p. may be taken as the average of the values for
thicknesses up to 40mm and over 40mm for the relevant value of py.

2. For welded | or H-sections with their flanges thermally cut by machine without subsequent edge grinding or
machining, for buckling about the y-y axis, strut curve b) may be used for flanges up to 40mm thick and
strut curve c) for flanges over 40mm thick.

3. The category “welded box section” includes any box section fabricated from plates or rolled sections,
provided that all of the longitudinal welds are near the comers of the cross-section. Box sections with
longitudinal stiffeners are NOT included in this category.

4 Use of buckling curves based on other recognized design codes allowing for vanation between load and
material faciors and calibrated against Tables 8.8(ap), (a) to (h) is acceptable. See also fooinote under
Table 8.8.

1 For thickness between 40mm and 50mm the value of p. may be taken as the average of the values for
thicknesses up to 40mm and over 40mm for the relevant value of py.

2. For welded | or H-sections with their flanges thermally cut by machine without subsequent edge grinding or
machining, for buckling about the y-y axis, strut curve b) may be used for flanges up to 40mm thick and strut
curve c) for flanges over 40mm thick

3. The category “welded box secfion” includes any box section fabricated from plates or rolled sections,
provided that all of the longitudinal welds are near the corners of the cross-section. Box sections with
longitudinal stiffeners are NOT included in this category.

4. Use of buckling curves based on other recognized design codes allowing for variation between load and
material factors and calibrated against Tables 8.8(ao), (a) to (h) is accepiable. See also footnote under
Table 8.8




. Bolts through packing .
14 Bolts through packing . N . .
Clause When a bolt passes through packing with thickness t,, greater than one-third of the Whe.n a b_OIt passes through packmg with thickness £, greater thap gne-thlrd of ?he TypO error on the upper bound of equatlon
93.6.1.6— nominal diameter d, its shear capacity Ps should be reduced by multiplying a reduction nominal dlam_eter d, its shear capacity Ps should be reduced by multiplying a reduction 9.23 in calculating the reduction factor ,8 is
R factor 3, obtained from: factor f3, obtained from: : p
equation rectified.
9d 9d <10
% | == <. (9.23)
9.23 Po [sd+3tpa ]‘10 ©2) | [8d+3rw
For double shear connections with packing on both sides of connecting member, ., For double shear connections with packing on both sides of connecting member, t,,
should have the same thickness; otherwise, the thicker t,, should be used. should have the same thickness; otherwise, the thicker t,, should be used.
This provision does not apply to preloaded bolt (friction-type) connections when working This provision does not apply to preloaded bolt (friction-type) connections when working
in friction, but does apply when such bolts are designed to slip into bearing. in friction, but does apply when such bolts are designed to slip into bearing.
15 Clause Reinforcement Reinforcement The characteristic strength of reinforcement
Reinforcement shall comply with HKCC, and the characteristic strength, f, , shall not be | Reinforcement shall cgmply with HKCC, and the characteristic strength, f, ; shall not be i 2 i
10.1.3 larger than 460 N/mm?. The elastic modulus shall be taken as 205 kN/mn’{z, i.e. same as L?‘rgte'fthta” StOO ’;‘/;“”?2- Ihe elastic modulus shall be taken as 205 kN/mm, ie. same as bar is Changed to S00N/mm* to meet with the
that of structural steel sections. at of structural steel sections. i :
Different types of reinforcement may be used in the same structural member. lateSt relnforcement bar standard Cszzo 12
Different types of reinforcement may be used in the same structural member.
16 Clause Table 10.7 - Characteristic Py of headed shear studs in normal weight t Table 10.7 - Characteristic resistance P, of headed shear studs in normal weight concrete (a) The column “Nominal height” iS
10322 Characteristic resistance of headed shear studs Py (kN) Characteristic resistance of headed shear studs Py (kN) deleted
It ?;2:2?2;2;: Cube compressive strenzqth of concrete, £, i'emazg:zzz;f Cube compressive strenZch of concrete, £, eleted.
Table 10.7 stud i) stud (Nfmm’) b) Th i :
: . . e minimum as-welded height of
Nominal | Nominal | Minimum NO’;T'"a‘ Thank M'”‘ml;md (b) &
i . iameter as-welde 1 1
shank | height |aswelded | ooe | cao | cas | cao | cas | CSo | CS5 | Ceo me -welded| a5 | c30 | c35 | G40 | c45 | C50 | €55 | C60 25mm shank diameter shear stud is
diameter height (mm) (m?") ded
(mm) | (mm) (mm) amended.
2% | % 95 | 1114 | 1269 | 1417 | 1559 | 169.7 | 1767 | 1767 | 1767 by 1000 | Me | daad 476 | AGa4) ATET) ITOT) AT6T| 1787
BB |8 |E e B | B | 8% R | © The comssponding  chameerisc
16 70 | 64 475| 541 | 605| 665| 724| 724| 724| 724 Note: _ For cube compressive strength of concrete greater than 60 N/, the values of Py should be resistances of headed shear stud for
Note: For cube compressive strength of concrete greater than 60 N/mm” the values of P, should be taken

as those with f, and Ey limiting to those of concrete grade C60.

taken as those with f., and E.n limiting to those of concrete grade C60.

various concrete cube strengths are
revised.




DESIGN PRINCIPLES

17 Clause ) S i ) ) ) o ) DESIGN PRINCIPLES The design strength of reinforcement bar is
This section aims to provide guidance on fire resistant design in steel and composite | This section aims to provide guidance on fire resistant design in steel and composite 2
12.1 structures which deals primarily with minimising the risk of structural collapse and structures which deals primarily with minimising the risk of structural collapse and | changed to 500N/mm“ to meet the latest
p y l¢] p:
restricting the spread of fire through the structure. restricting the spread of fire through the structure. . .
The fire resistant design method is applicable to steel and composite structures with the The fire resistant design method is applicable to steel and composite structures with the reinforcement bar standard CS2:2012
following materials: following materials:
Structural steel: Hot rolled steel sections with design strengths equal to or less Structural steel: Hot rolled steel sections with design strengths equal to or less
than 460 N/mm?>. than 460 N/mm?”.
Cold formed steel sections with design strengths equal to or Cold formed steel sections with design strengths equal to or
less than 550 N/mm?. less than 550 N/mm?.
Concrete: Normal weight concrete with cube strengths equal to or less Concrete: Normal weight concrete with cube strengths equal to or less
than 60 N/mm®. than 60 N/mm?.
Reinforcement: Cold worked reinforcing bars with design strengths equal to or Reinforcement: Cold worked reinforcing bars with design strengths equal to or
less than 460 N/mm?. less than 500 N/mm”.
For steel materials other than those listed above, refer to specialist design For steel materials other than those listed above, refer to specialist design
recommendations. Alternatively, passive fire protection method should be adopted. recommendations. Alternatively, passive fire protection method should be adopted.
Table 12.2e - Strength reduction factors for hot rolled reinforcing bars
18 Clause ) 1 e s A table extracted from BS EN 1992-1-2:2004
12.1.4 - Temperature (°C) Strength reduction factors showing the strength reduction factors for hot
o .
Table 12000 Cc 1-88 rolled bars at elevated temperatures is added.
12.2¢ 200 °C 1.00
(added) 300 °C 1.00
400 °C 1.00
500 °C 0.78
600 °C 047
700 °C 0.23
800 °C 0.11
900 °C 0.06
1000 °C 0.04
1100 °C 0.02
1200 °C 0.00
19 Clause Serviceability issues Serviceability issues The terms “oscillation” and “vibration” are
13.2.5 The following serviceability issues shall be addressed for towers and masts: The following serviceability issues shall be addressed for towers and masts: “vibration” for

(€)] Wind induced oscillations of antennas, structural elements and cables

(b) Access for maintenance of steelwork can be very difficult, therefore a high quality
protective system should be specified.

(c) Required stiffness for purpose (e.g. microwave alignment).

(d) Access facilities for routine maintenance and inspection shall be designed to take
into account of the availability and likely competence of staff trained to climb such
structures but should normally include ladders fitted with a fall arrest system and
regular platforms to rest and safely place work equipment.

(a) Wind induced vibrations of antennas, structural elements and cables.

(b) Access for maintenance of steelwork can be very difficult, therefore a high quality
protective system should be specified.

(c) Required stiffness for purpose (e.g. microwave alignment).

(d) Access facilities for routine maintenance and inspection shall be designed to take

into account of the availability and likely competence of staff trained to climb such
structures but should normally include ladders fitted with a fall arrest system and
regular platforms to rest and safely place work equipment.

collectively read as
consistency.
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Clause
13.2.6

Design issues for steel chimneys

In addition to the guidance given in clauses 13.2.1 to 13.2.5, special attention should be
given to the following in the design of steel chimneys and flues:

(@)

®
()

Wind-excited oscillations should be considered and analyzed by aerodynamic
methods. For circular chimneys the simplified method in clause 13.2.8 may be
used.

Design should be in accordance with the appropriate provisions of the Code and
in the acceptable references in Annex A2.1.

To control buckling in the case of a thin walled chimney with effective height to
diameter ratio of less than 21 and diameter to thickness ratio of less than 130, the
ultimate compressive stresses in the chimney structure arising from the three
principal load combinations shall be limited to a value calculated in accordance
with Table 12.2 of clause 12.1.4 which allows for reduced steel strength at
elevated temperatures. If this value exceeds 140 N/mm?, then a value of 140
N/mm? shall be used. The value should be reduced further for higher aspect
ratios.

Design issues for steel chimneys

In addition to the guidance given in clauses 13.2.1 to 13.2.5, special attention should be
given to the following in the design of steel chimneys and flues:

(a)

(b)

Wind-excited vibrations should be considered and analyzed by aerodynamic
methods. For circular chimneys the simplified method in clause 13.2.8 may be
used.

Design should be in ac)cordance with the appropriate provisions of the Code
and in the acceptable references in Annex A2.1.

To control buckling in the case of a thin walled chimney with effective height to
diameter ratio of less than 21 and diameter to thickness ratio of less than 130,
the ultimate compressive stresses in the chimney structure arising from the
three principal load combinations shall be limited to a value calculated in
accordance with Table 12.2 of clause 12.1.4 which allows for reduced steel
strength at elevated temperatures. If this value exceeds 140 N/mm?, then a
value of 140 N/mm? shall be used. The value should be reduced further for
higher aspect ratios.

The terms “oscillation” and “vibration” are
collectively read as “vibration” for

consistency.
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Clause
13.2.8

Wind-excited oscillations of circular chimneys

Flexible slender structures are subject to oscillations caused by cross wind and along
wind action. Structures with a circular cross section, such as chimneys, oscillate more
strongly across than along wind.

The following simplified approach may be used for across wind oscillation, see also
clause 5.3:

(@

(b)

(c)

(d)

The Strouhal critical velocity Vs in metres per second for the chimney is to be
determined by

Voe=5D,T (13.1)
where 7 (in Hz) is the natural frequency of the chimney on its foundations. This
may be calculated analytically or from the following approximate formula for the
case of a regular cone:

1
Tw, Tz
500(20, - D, {Wf]

f = (13.2)
and

h is the height of chimney (in m)

Dy is the diameter at top (in m)

Dy is the diameter at bottom (in m)

w is the mass per metre height at top of structural shell including lining or

encasing. if any (in kg)
W is the mass per meter height at top of structural shell excluding lining
(in kg)

If V. exceeds the design wind velocity in metres per second given by the
following formula

V=404 (g)° (13.3)
where g Is the design wind pressure in kN/m”, severe oscillation is unlikely and
no further calculation is required.

If V2 is less than the design wind velocity, the tendency fo oscillate C may be
estimated by the following empirical formula:

2
c:o.a+x[ﬂ+1m} (13.4)
w D,
where
A is the calculated deflection (in m) at the top of the chimney for unit
distributed load of 1 kPa
K is 3.5 for all welded construction, 3.0 for welded with flanged and bolted

joints and 2.5 for bolted and riveted or all riveted

If Cis less than 1.0, severe oscillation is unlikely. If Cis between 1.0 and 1.3
the design wind pressure for the chimney should be increased by a factor G2 If
C is larger than 1.3 stabilizers or dampers should be provided to control the
oscillations.

Wind-excited vibrations of circular chimneys

Flexible slender structures are subject to vibrations caused by cross wind and along
wind action. Structures with a circular cross section, such as chimneys, oscillate more
strongly across than along wind.

The following simplified approach may be used for across wind vibration, see also
clause 5.3:

(@

(b)

(©)

(d)

The Strouhal critical velocity V. in metres per second for the chimney is to be
determined by

V.. =50, f (13.1)
where 7 (in Hz) is the natural frequency of the chimney on its foundations.
This may be calculated analytically or from the following approximate formula
for the case of a regular cone:

1
500(30, 713?{""@ T

f= w (13.2)
hZ

and

n is the height of chimney (in m)

Dy is the diameter at top (in m)

Dy is the diameter at bottom (in m)

w is the mass per metre height at top of structural shell

including lining or encasing, if any (in kg)

w, is the mass per meter height at top of structural shell

excluding lining

(in kg)

If V.z exceeds the design wind velocity in metres per second given by the
following formula

V=404 (g)°° (13.3)
where g is the design wind pressure in kN/m?, severe vibration is unlikely and
no further calculation is required.

If V. is less than the design wind velocity, the tendency to oscillate C may be
estimated by the following empirical formula:

1007 154
C=06+K|——+—=2 13.4
+ |: W + D, } ( )
where
A is the calculated deflection (in m) at the top of the chimney for unit
distributed load of 1 kPa.
K is 3.5 for all welded construction, 3.0 for welded with flanged and

bolted joints and 2.5 for bolted and riveted or all riveted

If Cis less than 1.0, severe vibration is unlikely. If C is between 1.0 and 1.3
the design wind pressure for the chimney should be increased by a factor G2
If C is larger than 1.3 stabilizers or dampers should be provided to control the
vibrations

The terms “oscillation” and “vibration” are
collectively read as
consistency.

“vibration”  for




22 Clause Serviceability issues Serviceability issues The terms “oscillation” and “vibration” are
The following serviceability issues shall be addressed for long span structures: The following serviceability issues shall be addressed for long span structures: . o r . s
13.5.5 o _ . _ collectively read as vibration for
(a) Vibration from crowds. Refer to section 5 of the Code. (a) Vibration from crowds. Refer to section 5 of the Code.
(b) Wind induced oscillations of roof elements and cables. Fatigue may need to be (b) Wind induced vibrations of roof elements and cables. Fatigue may need to be consistency_
checked. checked.
(c) Access for maintenance of roof steelwork can be very difficult therefore a high (c) Access for maintenance of roof steelwork can be very difficult therefore a high
quality protective system should be specified for the steelwork. quality protective system should be specified for the steelwork.
(d) Deflection limits for long span trusses under live and wind loads depend on (d) Deflection limits for long span trusses under live and wind loads depend on
circumstances. A value of span/360 may be used for preliminary design in the circumstances. A value of span/360 may be used for preliminary design in the
absence of other requirements. Significantly smaller deflection limits will be absence of other requirements. Significantly smaller deflection limits will be
required for applications such as: aircraft hanger doors and stadia opening roofs. required for applications such as: aircraft hanger doors and stadia opening roofs.
23 Paragraph | Vibration and oscillation _ _ _ Wibafion The terms “oscillation” and “vibration” are
Pedestrians can be adversely affected by the dynamic behaviour of footbridges. In Pedestrians can be adversely affected by the dynamic behaviour of footbridges. In
13.6.4 addition to the criteria specified in section 5 on Human-Induced Vibration, the natural | addition to the criteria specified in section 5 on Human-Induced Vibration, the natural collectively read as “yibration” for
frequency of a footbridge shall not be less than 3 Hz. If the natural frequency of a frequency of a footbridge shall not be less than 3 Hz. If the natural frequency of a . « . C ey
footbridge is less than 3 Hz which may lead to unpleasant vibration, the maximum vertical footbridge is less than 3 Hz which may lead to unpleasant vibration, the maximum vertical consistency hence the word “oscillation” is
acceleration, a,, shall be limited to an appropriate value as given in recognized design acceleration, a,, shall be limited to an appropriate value as given in recognized design
guidelines in Annex A2.3 in order to avoid unpleasant vibration. guidelines in Annex A2.3 in order to avoid unpleasant vibration. deleted.
Chinese standards Chinese standards . .
24 Annex GB/T 247 - 1997 Rules of acceptance, package, label and certification for | GB/T 247 - 1997 Rules of acceptance, package, label and certification The Chinese standard GB/T 700-2006 is
Al13 plate, strip and wide flat in structural steel for plate, strip and wide flat in structural steel added in the Acceptable Standard List.

GB/T 709 - 2006 Dimension, appearance, weight and tolerance of plate,

strip and wide flat in hot rolled structural steel
High strength structural steel

Through thickness properties of steel plates
Steel plate for high rise building structure
Code for design of steel structures

Code for acceptance of construction quality of steel
structures

GB/T 1591 - 2008
GB/T 5313 - 1985
YB 4104 - 2000
GB 50017 - 2003
GB 50205 - 2001

GB/T 700 - 2006 Carbon structural steel

GB/T 709 - 2006 Dimension, appearance, weight and tolerance of plate,

strip and wide flat in hot rolled structural steel
High strength structural steel

Through thickness properties of steel plates
Steel plate for high rise building structure
Code for design of steel structures

GB/T 1591 - 2008
GB/T 5313 - 1985
YB 4104 - 2000

GB 50017 - 2003

GB 50205 - 2001 Code for acceptance of construction quality of steel

structures
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Major amendments to the Code of Practice for the Structural Use of Steel

2011 in May 2021 included:

(@)

(b)
(©)

(d)

(e)

()

(2

(h)
(i)

clause 1.5 — addition of a symbol Aer corresponding to the
amendments to clause 8.7.9;

clause 3.1.2 — clarification on the definition of yield strength;

Table 3.9 — addition of BS EN 10268 to supersede the withdrawn
BS 1449-1-1.5 & 1.11;

3™ paragraph of clause 8.7.9 — revision of the formulas defining the
effective slenderness ratios about different minor axes;

clause 11.7.5(iii) — deletion of the requirement to submit Welding
Procedure Specification prior to the commencement and carrying out

of welding works in cold-formed hollow sections;

Table 11.5 — elaboration of the conditions for welding cold-formed areas
and adjacent materials;

clause Al of Annex A — addition of a criterion for using the latest
version of the standards listed in Annex A;

clause Al.1.5 of Annex A — addition of BS EN 10147:2000;and

clause Al.7.5 of Annex A — addition of BS EN 10268:2006.



Amendments to the Code of Practice for the Structural Use of Steel 2011 (May 2021)

Item Current version Amendments
1. Clause 1.5 Ao Elastic critical load factor Ao Elastic critical load factor
Ao Limiting equivalent slenderness (lateral-torsional | A,y  Effective slenderness ratio
buckling) Ao Limiting equivalent slenderness (lateral-torsional
buckling)
2. Clause 3.1.2° 3.1.2  Design strength for normal strength steels 3.1.2  Design strength for normal strength steels

The design strength, p,, for steel is given by:

Dy = s but not greater than s
Vm1 Ym2

where
Y is the yield strength
which is defined as the upper yield strength,

Ren, the stress at the initiation of yielding
for steel materials with clearly defined
yield point;or 0.2% proof stress, Ry 02 , or
the stress at 0.5% total elongation, Ry .5 for
steel materials with no clearly defined yield
point, whichever is smaller. In case of
dispute, the 0.2% proof stress, R, 0.2 , shall
be adopted.

The design strength, py, for steel is given by:

Py = s but not greater than s
Ym1 Ym2

where
Ys  [he yield strengthll is defined as -
(a) the upper yield strength, Ren, the stress

at the initiation of yielding for steel
materials with clearly defined yield
point; or

(b) if the yield point cannot be clearly
defined, then the 0.2% proof stress,
Rpo2, or the stress at 0.5% total
elongation, R o5 for steel materialsl

whichever is smaller.

' Addition of a symbol A corresponding to the amendments to clause 8.7.9.
2 Clarification on the definition of yield strength.




Item Current version Amendments
(c) In case of dispute, the 0.2% proof
stress, Rp 0.2, shall be adopted.

3. Table 3.9° Table 3.9 - Yield and ultimate strengths for steels | Table 3.9 - Yield and ultimate strengths for steels
supplied in accordance with various supplied in accordance with various national
national standards standards

Type of steel Grade Yield Tensile Type of steel Grade Yield Tensile
strength | strength strength | strength
Ys Us Ys Us
(N/mm?) | (N/mm?) (N/mm?) | (N/mm?)
British standard: S235 235 360 British standard: S235 235 360
BS EN 10025 S275 275 430 BS EN 10025 S275 275 430
Hot rolled steel S355 355 510 Hot rolled steel S355 355 510
sheet of structural sheet of structural
quality quality
British standard: S220 G 220 300 British standard: S220 G 220 300
BS EN 10147 S250 G 250 330 BS EN 10147 S250 G 250 330
Continuous hot dip S280 G 280 360 Continuous hot dip S280 G 280 360
zinc coated carbon S320 G 320 390 zinc coated carbon S320 G 320 390
steel sheet of S350 G 350 420 steel sheet of S350 G 350 420
structural quality structural quality

3 Addition of BS EN 10268 to supersede the withdrawn BS 1449-1-1.5 & 1.11.




Item Current version Amendments
British standard: S315 MC 315 390 British standard: S315 MC 315 390
BS EN 10149- S355 MC 355 430 BS EN 10149- S355 MC 355 430
2&3 S420 MC 420 480 2&3 S420 MC 420 480
High yield strength High yield strength
steels for cold S260 NC 260 370 steels for cold S260 NC 260 370
forming S315NC 315 430 forming S315 NC 315 430
S355 NC 355 470 S355 NC 355 470
S420 NC 420 530 S420 NC 420 530
British standard: 34/20 200 340 British standard: 34/20 200 340
BS 1449-1- 37/23 230 370 BSI EN 10268 37/23 230 370
1.5&1.11 43/25 250 430 Cold-rolled steell |  43/25 250 430
Cold rolled steel 5035 | 350 500 ||| oy Pl e | 5035|350 500
sheet based on for cold forming —
minimum strength | 40/30 300 400 Technical “delivery | 4039 300 400
conditions
43/35 350 430 43/35 350 430
40F30 300 400 40F30 300 400
43F35 350 430 43F35 350 430
Australia standard: G250 250 320 Australia standard: G250 250 320
AS 1397 G300 300 340 AS 1397 G300 300 340
Steel sheet and G350 350 420 Steel sheet and G350 350 420
strip G450 450 480 strip G450 450 480
G500 500 520 G500 500 520
G550 550 550 G550 550 550




Item Current version Amendments
Chinese standard: Q235 205 Chinese standard: Q235 205
GB 50018 Q345 300 GB 50018 Q345 300

Technical code of
cold-formed thin-

wall steel structures

Technical code of
cold-formed thin-

wall steel structures

4. 3" paragraph of
Clause 8.7.9*

For web members, buckling about principal axes and axes
parallel to the legs should be considered. For angle
sections connected by two or more bolts, the slenderness
ratio should be calculated from the larger of the actual

member length and the following:

For buckling about minor v-v axis,
A=0.35+0.74,/(93.9¢)

For buckling about x-x axis,
A=0.5+0.74/(93.9¢)

For buckling about y-y axis,

(8.76)

A=0.5+0.74/(93.9¢)

275

by

in which ¢= and A i1s the effective slenderness

ratio. A, A and A, are respectively the slenderness ratios

For web members, buckling about principal axes and axes
parallel to the legs should be considered. For angle sections
connected by two or more bolts, the slenderness ratio should
be calculated froml the following:

For buckling about IV-V axis,

I/lg,zf;v =0.35x 85.8¢ + 0.74, or A, whichever is larger.

For buckling about x-x axis,

Iﬂg/f';x =0.5 x 85.8¢ + 0.7, or A, whichever is larger. (8.76)
For buckling about y-y axis,

I/lgff;y =0.5x 85.8¢ + 0.74, or 4, whichever is larger.

. . 275 . .
in which ¢ = /p— and I/L,f,z is the effective slenderness
y

ratio. A, A and A, are respectively the slenderness ratios

4 Revision of the formulas defining the effective slenderness ratios about different minor axes.
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Item

Current version

Amendments

about minor v-axis and the x- and y-axes parallel to the two

legs.

about the minor v-axis, and the x- and y-axes Iof the angle

sections.

5. Clause 11.7.5(iii)’

11.7.5 Welding at cold-formed zones

Welding may be carried out within a length 5¢

either side of a cold-formed area, provided that one

of the following conditions is satisfied:

(1)

(i)

(iii)

the cold formed areas are normalized after
cold forming but before welding;

the internal radius-to-thickness 7/t ratio
satisfies the relevant value given in
Table 11.5; or

the Responsible Engineer shall submit a
Welding Procedure Specification (WPS) as
stipulated in clause 14.3.3 for the approval
of the Building Authority prior to the
commencement and carrying out of
welding works in cold-formed hollow

sections.

11.7.5 Welding at cold-formed zones

Welding may be carried out within a length 5¢ either

side of a cold-formed area, provided that one of the

following conditions is satisfied:

(a)

(b)

(c)

the cold-formed areas are normalized after
cold forming but before welding;

the internal radius-to-thickness r/¢ ratio
satisfies the
Table 11.5; or
the Iwelding procedure shall Ifulﬁll the
Welding Procedure Specification (WPS) as

relevant value given in

stipulated in clause 14.3.3]]

5 Deletion of the requirement to submit Welding Procedure Specification prior to the commencement and carrying out of welding works in cold-formed hollow sections.
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Item Current version Amendments
6. Table 11.5° Table 11.5 Conditions for welding cold-formed areas and adjacent | Table 11.5 Conditions for welding cold-formed areas and adjacent
materials materials
Minimum | Strain Maximum thickness (mm) Minimum | Strain Maximum thickness (mm)

internal due to Generally Fully killed internal due to Generally Fully killed
radius/ cold Predominantly Where Aluminium- radius/ cold Predominantly Where Aluminium-
thickness | forming | static loading fatigue killed steel thickness | forming | static loading fatigue killed steel
(r/t) ratio (%) predominates | (AL>0.02 (1/t) ratio (%) predominates | (AL>0.02

%) %)

>3.0 <14 22 12 22 >3.0 <14 22 12 22

220 <20 12 10 12 220 <20 12 10 12

>1.5 <25 8 8 10 >1.5 <25 8 8 10

¢ Elaboration of the conditions for welding cold-formed areas and adjacent materials.
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Current version

Amendments

<33 4

> 1.0 <33 4 4 6

5t

5t

NOTE: Cold-formed hollow sections according to BS EN 10219 which do
not satisfy the limits given in Table 11.5 can be assumed to satisfy these
limits if these sections have a thickness not exceeding 12.5 mm and are
Aluminium-killed with a quality J2H, K2H, MH, MLH, NH or NLH as
defined in BS EN 10219 and further satisfy C <0.18%, P <0.020% and S
<0.012%.

In other cases welding is only permitted within a distance of 5t from the
corners if it can be shown by tests that welding is permitted for that

particular application.




Item Current version Amendments
7. Clause Al of Al ACCEPTABLE STANDARDS AND Al ACCEPTABLE STANDARDS AND
Annex A’ REFERENCES REFERENCES
This annex contains the standards considered This annex contains the standards considered

acceptable to the Building Authority to be used
together with the Code.
other standards or technical references it should be

Where it is intended to use

demonstrated that they can achieve a performance
equivalent to the acceptable standards as specified in
the Code.

acceptable to the Building Authority to be used
together with the Code.
other standards or technical references, or latest

Where it is intended to use

version of the standards given in Annex A, it should
be demonstrated that they can achieve a performance
equivalent to the acceptable standards as specified in
the Code.

8. Clause A1.1.5
of Annex A?

Al1.1.5 UK and European standards

BS EN 10025: Hot rolled products of non-

2004 alloy structural steels -
Technical delivery
conditions.

BS EN 10164: Steel products with

2004 improved deformation

properties perpendicular to
the surface of the product -
Technical delivery
conditions.

BS EN 10210-1:  Hot finished structural

2006 hollow sections of non-alloy

Al.1.5 UK and European standards

BS EN 10025: Hot rolled products of non-

2004 alloy structural steels -
Technical delivery
conditions.

BS EN 10164: Steel products with

2004 improved deformation

properties perpendicular to
the surface of the product -
Technical delivery
conditions.

BS EN 10210-1:  Hot finished structural

2006 hollow sections of non-alloy

7 Addition of a criterion for using the latest version of the standards listed in Annex A.

8 Addition of BS EN 10147:2000.
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Current version

Amendments

BS EN 10248-1:
1996

and fine grain structural
steels. Part 1: Technical
delivery requirements.
Hot rolled sheet piling of
non alloy steels. Part 1:
Technical delivery

conditions

BS EN 10248-1:
1996

BS EN 10147:
2000

and fine grain structural
steels. Part 1: Technical
delivery requirements.
Hot rolled sheet piling of
non alloy steels. Part 1:
Technical delivery
conditions

Continuous hot dip zinc
coated carbon steel sheet of

structural quality

9. Clause A1.7.5
of Annex A°

Al1.7.5

UK, European and ISO standards

BS 5950-7: 1992

BS EN 10149-1:
1996

BS EN 10149-2:
1996

Structural use of steelwork
in building. Specification for
materials and workmanship:
cold formed sections
Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 1: General
delivery conditions
Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 2: Delivery

Al1.7.5

UK, European and ISO standards

BS 5950-7: 1992

BS EN 10149-1:
1996

BS EN 10149-2:
1996

Structural use of steelwork
in building. Specification for
materials and workmanship:
cold formed sections
Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 1: General
delivery conditions
Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 2: Delivery

° Addition of BS EN 10268:2006.
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BS EN 10149-3:

1996

BS EN 10219-1:

2006

BS EN 10249-1:

1996

conditions for
thermomechanically rolled
steels

Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 3: Delivery
conditions for normalized or
normalized rolled steels
Cold formed welded
structural hollow sections of
non-alloy and fine grain
steels. Part 1: Technical
delivery requirements

Cold formed sheet piling of
non alloy steels. Part 1:
Technical delivery

conditions

BS EN 10149-3:

1996

BS EN 10219-1:

2006

BS EN 10249-1:

1996

BS EN 10268:
2006

conditions for
thermomechanically rolled
steels

Specification for hot-rolled
flat products made of high
yield strength steels for cold
forming. Part 3: Delivery
conditions for normalized or
normalized rolled steels
Cold formed welded
structural hollow sections of
non-alloy and fine grain
steels. Part 1: Technical
delivery requirements

Cold formed sheet piling of
non alloy steels. Part 1:
Technical delivery
conditions

Cold-rolled steel flat
products with high yield
strength for cold forming —
Technical delivery

conditions
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Major amendments to the Code of Practice for the Structural Use of Steel

2011 (2021 Edition) included:

(a)

(b)

(©)

(d)

(e)

®

(2

(h)

(1)

W)

(k)

clause 1.4.1 — revision of “acceptable Q A system” to “acceptable

Quality Assurance system”;

clause 2.1.3 — revision relating to continuous design of high strength

steels;

clause 3.1.1 and Table 3.1 — revision of general information of high

strength steels;

clause 3.1.2 and Table 4.1 — revisions of material factors y,; and .2, and
the essentials of the basic requirements for various classes of steel;

Table 3.2 — revision of design strength p, for steels supplied in

accordance with BS EN standards;

Table 3.3 — revision of design strength py for steels supplied in
accordance with Chinese standard GB50017;

clause 3.2 and Table 3.7 — revision of methodology to determine
maximum element thickness for prevention of brittle fracture in
accordance with EN 1993-1-10;

clause 3.3.1 — revision of limit of ultimate tensile strength for bolts;

clause 4.2.1 and Table 4.1 — revision of material factors for various

classes of steel;

clause 5.5.2.1 —revision of galvanizing for high strength steels;

clause 7.1 — revision of general information of high strength steels;

aq ...



M

(m)

(n)

(0)

(p)

(@

()

(s)

®

(u)

(v)

(x)

Table 8.3 — revision of bending strength p; for welded sections;

Table 8.5 — revision of shear buckling strength ¢, for steel sections;

Table 8.7 — revision of selection of buckling curves for different section

types;

Table 8.8 — revision of design strength p. of compression members;

clause 8.9.3 and Tables 8.10 to 8.12 — Alternative method of member

buckling resistance;

Tables 9.2a & 9.2b — revision of design strength of fillet welds;

clauses 9.3.4 & 9.3.6.1.3 and Tables 9.5, 9.6 & 9.8 — revision of design

parameters for bolts;

clause 11.7.3 — revision of requirements on mechanical properties;

Table 11.7.5 — revision of welding at cold-formed zones;

clause 12.1.3 — revision of fire protection for connection plates and

stiffeners;

Table 14.2b — revision of hold time period before non-destructive testing

of welds;

Annex A — revisions of acceptable standards and references; and

Annex D — revision of testing requirements of class 1H steel.



Amendments to Code of Practice for the Structural Use of Steel 2011 (2021 Edition) (March 2023)

Item

Current version

Amendments

1. Clause 1.1!

Design recommendations in Sections 7, 8 and 9 cover the use of hot
rolled steel sections, flats, plates, hot finished and cold formed structural
hollow sections with steel grades up to yield stresses of 460 N/mm? and
allow use of yield stresses between 460 N/mm? and 690 N/mm? subject
to restrictions. A new buckling curve a is added for hot-finished hollow
sections of design strength greater than S460 or hot-finished seamless

hollow sections.

Section 11 provides simplified guidance on the use of cold-formed thin
gauge steel sections with a design yield strength up to 550 N/'mm?.  The
use of cold formed hollow sections and sheet pile sections are

incorporated in this section.

Design recommendations in Sections 7, 8 and 9 cover the use of hot
rolled steel sections, flats, plates, hot finished and cold formed structural
hollow sections with steel grades up to yield stresses of 460 N/mm? and
allow use of yield stresses between 460 N/mm? and 690 N/mm? subject

to restrictions..

Section 11 provides simplified guidance on the use of cold-formed thin
gauge steel open sections and sheet profiles with a design yield
strength up to 550 N/mm?. The use of cold formed hollow sections

and sheet pile sections are incorporated in this section.

2. Clause 1.32

In order to provide a single consistent set of standards for steel materials
and products, their workmanship and Quality Assurance procedures,
such standards and procedures shall generally be defined in the Code or

as given in the acceptable references in Annex Al.

In order to provide a single consistent set of standards for steel materials
and products, their workmanship and quality assurance procedures, such
standards and procedures shall generally be defined in the Code or as

given in the acceptable references in Annex Al.

! General clarification of section description.

2 General clarification.




Item Current version Amendments

3. Clause 1.4.1° acceptable Q A system acceptable Quality Assurance system

BA BA

The Hong Kong Building Authority The .Building Authority

4. Clause 2.1.3* In plastic analysis, the joints should have sufficient moment capacity to | In plastic analysis, the joints should have sufficient moment capacity to

justify analysis assuming plastic hinges in the members. They should | justify analysis assuming plastic hinges in the members. They should

also have sufficient rotational stiffness for in-plane stability. also have sufficient rotational stiffness for in-plane stability.

Stability should be properly considered in all the analyses. Stability should be properly considered in all the analyses.
For steel with yield strengths greater than 460 N/mm? but less than or
equal to 690 N/mm?, the global elastic analysis shall be adopted to
design structural members while the cross section and the member
resistances are determined in accordance with the cross-section
classifications of the members.

5. Clause 3.1.1° Class 1:  Steel complying with one of the reference material standards | Class 1:  Steel complying with one of the reference material standards
in Annex Al.1 and basic requirements given in clause 3.1.2 in Annex Al.1 and basic requirements given in clause 3.1.2
and produced from a manufacturer with an acceptable and produced from a manufacturer with an acceptable
Quality Assurance system. Quality Assurance system.

Class 2: Steel which has not been manufactured to one of the | Class2: Steel which has not been manufactured to one of the

reference material standards in Annex Al.1 but is produced

reference material standards in Annex Al.1 but is produced

3 General clarification of definitions.
4 Addition of design philosophy for Class 1H steel.
3> Revision of Class 1H steel in welded sections for normal use in steel structures and cold-formed steel hollow sections only.
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Item

Current version

Amendments

from a manufacturer with an acceptable Quality Assurance
system. Such steel shall be tested to show that it complies
with one of the reference material standards in Annex Al.1
before being used. Requirements on the sampling rate for

testing are given in Annex D1.

Hot rolled steels and cold-formed structural hollow sections are covered
in clause 3.1 and cold formed steel open sections and profiled sheets are

covered in clause 3.8.

Subject to additional requirements and restrictions given in clause 3.1.3,
the Code covers an additional class of high strength steels with yield
strengths greater than 460 N/mm? and not greater than 690 N/mm?

produced under an acceptable Quality Assurance system:

from a manufacturer with an acceptable Quality Assurance
system. Such steel shall be tested to show that it complies
with one of the reference material standards in Annex Al.l
before being used. Requirements on the sampling rate for

testing are given in Annex D1.

Hot rolled steels and cold-formed structural hollow sections are covered
in clause 3.1 and cold formed steel open sections and profiled sheets are

covered in clause 3.8.

6. Clause 3.1.1°

Class 1H:  High strength steels with yield strengths greater than
460 N/mm? but less than or equal to 690 N/mm? and
complying with one of the reference material standard in
Annex Al.1.  Basic requirements for the steel and
producer are given in clause 3.1.3. Requirements on the

sampling rate for testing are given in Annex D1.

Class UH:  Ultra high strength steel with yield strengths greater than

Class 1H:  High strength steels with yield strengths greater than

460 N/mm? but less than or equal to 690 N/mm? and

complying with one of the reference material standards in

Annex Al.1.  Basic requirements for the steel and
producer are given in clause 3.1.2 and high strength steels
shall be produced from a manufacturer with an acceptable
Quality Assurance system..

Class UH:  Ultra high strength steels with yield strengths greater than

690 N/mm? are not covered by the Code.  Subject to the

¢ Addition of acceptable Quality Assurance system to steel manufacturer.




Item

Current version

Amendments

690 N/mm? are not covered by the Code.  Subject to the
approval of the Hong Kong Building Authority, they may
be used in bolted tension applications in the form of
proprietary high strength tie rods or bars, or in other
applications. In these cases, the Responsible Engineer
shall provide a full justification and ensure that all

requirements are met in the submission of this material to

the Hong Kong Building Authority.

approval of the.Building Authority, they may be used in
bolted tension applications in the form of proprietary high
strength tie rods or bars, or in other applications. In
these cases, the Responsible Engineer shall provide a full
justification and ensure that all requirements are met in the

submission of this material to the .Building Authority.

7. Clause 3.1.17

The Code covers both elastic and plastic analysis and design. Plastic
analysis and design is not permitted for uncertified steels or for steels
with yield strength greater than 460 N/mm?. High strength steels may
give advantages for certain ultimate limit states but with limited
improvement against buckling.  Their use does not improve the

performance for fatigue and serviceability limit states.

The Code covers both elastic and plastic analysis and design. Plastic
analysis and design is not permitted for uncertified steels or for steels

with yield strength greater than .690 N/mm?.

High strength steels may give advantages for certain ultimate limit states
such as compression resistances in heavily loaded columns and moment
resistances in long span beams, but with limited improvement in very
slender columns undergoing primarily elastic buckling. Pre-cambering
may be adopted to reduce beam deflections under dead and imposed
loads . Their use does not improve the performance for fatigue and

serviceability limit states.

7 Revision of yield strength limit of Class 1H steel.




requirements.

Item Current version Amendments
8, Table 3 . 1 8 Strength Class Acceptabl Compliance Additional Remarks Strength Class Acceptable Compliance Additional Remarks
Grade Quality with reference test Grade Quality with reference test
Assurance material Required Assurance material Required
system Standard system Standard
460 <Y 1H Y Y Y Shall comply 460 <Y 1H Y Y N Normal use
<690 with basic <690

The design strength shall be the minimum yield strength but not

greater than the minimum tensile strength divided by 1.2.

Use is
restricted.
9. Clause 3.1.2% Design strength for normal strength steels Design strength for normal strength steels and high
Yml 5 Ym2 are the material factors given in Table 4.1. For Class 1 strength steels
and Class 1H steels, ymi has the value of 1.0 and v has | Ymi»Ym2  are the material factors given in Table 4.1.- These
the value of 1.2. (these material factors are minimum material factors are minimum values and the design
values and the design strengths should not be greater than strengths should not be greater than those given in the
those given in the respective material standards.) respective material standards Jll
10. Clause 3.1.21° e Strength: e Strength:

The design strength shall be the minimum factored yield strength

Y./ymi but not greater than the minimum tensile strength .Us/ymz

where ym| and ym are given in Table 4.1.

8 Revision of Class 1H steel in welded sections for normal use with no additional test is required.

9 Revision of material factor and Table 4.1.
10° Revision of material factor and Table 4.1.
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Amendments

11. Clause 3.1.21!

Ductility:
The elongation on a gauge length of 5.65VS, is not to be less than

15% where So is the cross sectional area of the section.

Ductility:
The elongation on a gauge length of 5.65VS, . where S, is the

cross sectional area of the section, should be as follows:

For Classes 1 and 2 steel, the elongation at fracture is not to be less

than 15%;

For Class 1H steel, the elongation at fracture is not to be less than

10%; and

The strain at the tensile strength should not be greater than 15 times

the strain at the yield strength.

12. Clause 3.1.212

Weldability:

The chemical composition and maximum carbon equivalent value
for Class 1 steel shall conform to the respective reference materials
standard in Annex Al.l. The minimum requirements on the
chemical composition of the materials for Class 2 steel and
particularly for Class 3 steel when welding is involved are as
follows. The maximum carbon equivalent value shall not exceed
0.48% on ladle analysis and the carbon content shall not exceed
0.24%. For general applications, the maximum sulphur content
shall not exceed 0.03% and the maximum phosphorus content shall
not exceed 0.03%. When through thickness quality (Z quality)

steel is specified, the sulphur content shall not exceed 0.01%.

Weldability:

The chemical composition and maximum carbon equivalent value

for Classes 1, 2 and 1H steel shall conform to the respective

reference materials standard in Annex Al.1.

The minimum requirements on the chemical composition of the

materials .for Class 3 steel when welding is involved are as

follows:

a) The maximum carbon equivalent value shall not exceed
0.48% on ladle analysis and the carbon content shall not

exceed 0.24%;

I Revision of elongation requirement of Class 1H steel.
12 Revision of requirement of chemical composition.
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The chemical compositions of various grades of steel shall also

conform to the requirements stipulated in the national material

standards to which where they are manufactured.

b) For general applications, the maximum sulphur content shall
not exceed 0.03% and the maximum phosphorus content shall
not exceed 0.03%; and
¢) When through thickness quality (Z quality) steel is specified,
the sulphur content shall not exceed 0.01%.
The chemical compositions of various grades of steel shall also
conform to the requirements stipulated in the national material

standards to which where they are manufactured.

13. Table 3.213

Table 3.2 - Design strength py for steels supplied in accordance with

BS EN standards

(plates, hot rolled sections, hot finished and cold formed

hollow sections)

Table 3.2 - Design strength py for steels supplied in accordance with
BS EN standards
(plates, hot rolled sections, hot finished and cold formed

hollow sections, cold formed sections and profiled

Thickness less than or Design strength
Steel grade
equal to (mm) py (N/mm?)
16 460
40 440
S460 63 430
80 410
100 400

sheets)
Thickness less than or Design strength
Steel grade
equal to (mm) py (N/mm?)
16 460
40 440
S460 63 430
80 410
100 400
S550 50 550

13" Addition of cold formed sections and profiled sheets to title of Table 3.2 and design strength values for S550 and S690 steel.
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Note that the thickness of the thickest element of the cross section should

be used for strength classification of rolled sections.

100 530
150 490
50 690
S690 100 650
150 630

Note that the thickness of the thickest element of the cross section should

be used for strength classification of rolled sections.

14. Table 3.3

Table 3.3 - Design strength p, for steels supplied in accordance with

Chinese standard GB50017

(plates, hot rolled sections, hot finished and cold formed

hollow sections)

Thickness less than or Design strength
Steel grade
equal to (mm) py (N/mm?)

16 215

40 205
Q235

60 200

100 190

16 310

35 295
Q345

50 265

100 250
Q390 16 350

Table 3.3 - Design strength p, for steels supplied in accordance with

Chinese standard GB50017

a)

(plates, hot rolled sections, hot finished and cold formed

hollow sections, cold formed sections and profiled sheets)

Q235 ~ Q460 steel
Steel Thickness less than or Design strength
grade equal to (mm) py (N/mm?)
16 215
40 205
Q235
100 200
Q345/ 16 305
Q355 40 295

14~ Addition of cold formed sections and profiled sheets to title of Table 3.3 and design strength values for Q460 to Q690 steel; Revision of design strength values for Q235 to Q420 steel.

-11 -




Item

Current version

Amendments

35 335
50 315
100 295
16 380
35 360
Q420
50 340
100 325

63 290
80 280
100 270
16 345
40 330
Q390
63 310
100 295
16 375
40 355
Q420
63 320
100 305
16 410
40 390
Q460
63 355
100 340

Q550 ~ Q690 steel

Steel Thickness less than or Design strength
grade equal to (mm) py (N/mm?)
16 520
40 500
Q550 63 475
80 455
100 445

-12 -
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16 630
40 615
Q690
63 605
80 585

15. Table 3.4

Table 3.4 - Design strength py, for North American steel supplied to
ASTM Standards (plates, hot rolled sections, hot finished and cold

formed hollow sections)

Table 3.4 - Design strength py for North American steel supplied to
ASTM Standards (plates, hot rolled sections, hot finished and cold

formed hollow sections, cold formed sections and profiled sheets)

16. Table 3.5'¢

Table 3.5 - Design strength py for steels supplied in accordance with

Australian standards (plates, hot rolled sections, hot finished and cold

formed hollow sections)

Table 3.5 - Design strength py for steels supplied in accordance with
Australian standards (plates, hot rolled sections, hot finished and cold

formed hollow sections, cold formed sections and profiled sheets)

17. Table 3.6!7

Table 3.6 - Design strength p, for Japanese JIS SN Steel (rolled steel
for building products) to JIS G 3136 supplied in accordance with JIS
standards (plates, hot rolled sections, hot finished and cold formed

hollow sections)

Table 3.6 - Design strength py for Japanese JIS SN Steel (rolled steel
for building products) to JIS G 3136 supplied in accordance with JIS
standards (plates, hot rolled sections, hot finished and cold formed

hollow sections, cold formed sections and profiled sheets)

15" Addition of cold formed sections and profiled sheets to title of Table 3.4.
16- Addition of cold formed sections and profiled sheets to title of Table 3.5.
17" Addition of cold formed sections and profiled sheets to title of Table 3.6.
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18. Clause 3.1.318

3.1.3

Design strength for high strength steels

For high strength steels with a design strength greater than
460 N/mm? and not exceeding 690 N/mm? produced in
accordance with the basic requirements in Annex D1.1, the
design strength p, may be taken as Y/1.0 but not greater than
Uy/1.2, where Y and Us are respectively the minimum yield
strength (Ren) and minimum tensile strength (Rn) specified in
the relevant reference material standard or derived by the
manufacturer using an acceptable Quality Assurance system.
These materials typically obtain their strength through a
quenching and tempering heat-treatment and there are
additional restraints on fabrication and design, particularly
with welding, because heat may affect the strength of the parent
steel. Bolted connection should be considered for certain
high strength steels when welding is not allowed. The
Responsible Engineer shall justify each design on a case-by-
case basis using justified parameters and formulae proposed by
manufacturers and verified by himself. Correct welding
procedure specifications are essential and shall be specified.
When high strength steel is used in compression, it shall be

limited to compact sections where local buckling of outstands

will not occur.

The essentials of the basic requirements for high strength steels

3.1.3

Design strength for ultra high strength steels

For ultra high strength steels with a design strength greater than
690 N/'mm? [l produced in accordance with the basic
requirements in Annex D1.1, the design strength p, may be
taken as Y¢/ym1 but not greater than Ugs/ym2, where Y and Us are
respectively the minimum yield strength (Ren) and minimum
tensile strength (Rm) specified in the relevant reference
material standard or derived by the manufacturer using an
acceptable Quality Assurance system, while Y1 and ym> are the
factors manufacturer’s

material according to

recommendations.

These materials typically obtain their strength through a
quenching and tempering heat-treatment .or a thermo-
mechanically controlled process. There are additional
restraints on fabrication and design, particularly with welding,

because heat may affect the strength of the parent steel. .

18 Revision of design strength of ultra high strength steel.
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are as stated in Annex D1.1 except that the maximum carbon
content shall not exceed 0.20% and the maximum sulphur and

phosphorus contents shall not exceed 0.025%.

19. Clause 3.1.5%

3.1.5 Through thickness properties

The design strengths given in the standards refer to the

longitudinal and transverse directions.

3.1.5 Through thickness properties

The essential requirement is an adequate deformation capacity
perpendicular to the plate surface to provide ductility and

toughness against fracture under tension.

The design strengths given in most material specifications refer

to the longitudinal and transverse directions.

20. Clause 3.2%

3.2 PREVENTION OF BRITTLE FRACTURE

Brittle fracture should be avoided by ensuring fabrication is free
from significant defects and by using a steel quality with adequate
notch toughness as quantified by the Charpy impact properties.
The factors to be considered include the minimum service
temperature, the thickness, the steel grade, the type of detail, the

stress level and the strain rate or level.

The welding consumables and welding procedures should also be
chosen to ensure the Charpy impact test properties in the weld

metal and the heat affected zone of the joint that are equivalent to,

3.2 PREVENTION OF BRITTLE FRACTURE

Brittle fracture should be avoided by ensuring fabrication is free
from significant defects and by using a steel quality with adequate
notch toughness as quantified by the Charpy impact properties.
The factors to be considered include the minimum service
temperature, the thickness, the steel grade, the type of detail, the
stress level and the strain rate -

The welding consumables and welding procedures should also be
chosen to ensure the Charpy impact test properties in the weld

metal and the heat affected zone of the joint that are equivalent to,

19 Revision of requirement of through thickness properties.
20 Revision of requirement of Prevention of Brittle Fracture.
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or better than the minimum specified for the parent material, see

clause 3.4.

In Hong Kong the minimum service temperature 7., in the steel
should normally be taken as 0.1°C for external steelwork. For
locations subject to exceptionally low temperatures, such as cold
storage or structures to be constructed in other countries, T

should be taken as the minimum temperature expected to occur in

the steel within the design working life.

Thee stepd quality 1o be selected for each companent shauld be such that the thickness [ o
each alermsnt satisfies:

T KL (R ]
whera

K = a factar that depends upon the type of detal, the general stress lavel, the stress
cancantration effects and the strain conditions, see Table 3.8;

fy is the limiting thickness at the apprapriabe minimum servics Eemperaiune Te, . For
a given stesl grade and quality, the value aof L may be determined from the

fallowing:
I Targ s Tow +20°C:
L]
:.;:5:-12|"[_355] )
mm
I Tary > Tow +20°C:
- ]
. 35 4 Ty — Tapy | 355
f, 280012 | =T mn = au f| 2 (3.3
|. 15 _| T, =3
i wehich:
| Tllll _TE.'.I 1 n
Ne| =] i34)

whera
Tewn is the minmum servics empersture (in "C) expected o oceur in the steel within
e design warking e of the part;
Tiry is the test temperature {in "C) for which a minimum Charpy impact value G, of 27
is specfied in the praduct standand.
Vnew 15 the nominal yield stress (in Nimm®) for the specified thickness, this may be
taken as the design strangth B

Tabbe 3.7 §=ts values af & for the nomal strength range and ey values,

or better than the minimum specified for the parent material, see

clauses 3.4 and 14.3.

In Hong Kong the minimum service temperature 7., in the steel
should normally be taken as 0.1°C for external steelwork. For
locations subject to exceptionally low temperatures, such as cold
storage or structures to be constructed in other countries, T
should be taken as the minimum temperature expected to occur in

the steel within the design working life.

The guidance given in this section should be used for the selection
of material for new construction. It is not intended to cover the
assessment of materials in service. The rules should be used to
select a suitable grade of steel from the steel products as listed in

Annex Al.

The rules are applicable to tension elements, welded and fatigue
stressed elements in which some portions of the stress cycle are
tensile. Fracture toughness need not be specified for elements

only in compression.

The rules shall be applied to the properties of materials specified
for the toughness quality in the relevant steel product standard.
Material of a lower grade shall not be used even though test results

show compliance with the specific grade.
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Tabla 3.7 - Maximusm baslc thicknass £ (mm) for minkmuem ssanice temperaturs ["C),
27J Charpy Impact valua and sfrength grade of stesl

alrengtn Specified temperature for 270 minimum in Chanpy test (75
Gratie T Ei1 T = |
B 107 145 T 257 307
sy 1] ] TEd e FLio
b T 103 TH TT4 FEE]
k30 [:11] Br T TE0 160
X500 o1 T3 fiF:} TZ7 T&2
51 1] T2 T3 TH 149
TED 1] [if:] [ 113 T35
ELN] 13 i) 0] B T

Neain, e Sehrassas Al b meipked by the appreprsie X acler rerm Tebhae 3.8 @ det i the acus
1Rechreason Eadm fhed bof the grede ol dlaal

In addition, the makirmum thickness of the camponent {£) shoukd not exceed the maximum
thicknes= at which the ful Charpy impact value applies to the selected steal quality for
that product type and sieel grade, according to the relevant acceptable standard given in
Arnex A1.1 for the particular sbeel product

For roled sactions, [and £ should be related o the same slemeant of the crass-section as
the factor K, but the masimum thickness s defined asboee should be related (o the
thickast slement af the cross-section

Tabka 3.3 - Factor K for type of detzll, etrees level and straln condltlons

Type of details or Tocation Cormpanents in lension dus o Camponenis
factared laads mak s bjeet
o applied
Srress 203, Stress < 0L
= = sEnsKn
Plain sies] ] ] ]
Uriled holes or resmiad hales 1.5 2 ]
Punched holes (un-reamead) 1] 2
Flame cit edpes 1 ]
Weldad, generally 1 1.5 2
‘Welded, partial penefration and a8 1 15
fllet welds
Welded connections ta
5
urstiffened flanges, 0.5 0.5 1
Welded across ends of cover
[
platas 0.5 0.73 1
NOTE 1 'W paE anm feguned jo wilaland agni L 1 @l i mn e sarso
lemparaiura {such s crash B4 2 dleps) K should b Feabead
MUTE 2 Hese phitas slachad @ columnrm 2ids only, ioe the punzoees ol lGcESon n ass and
SRy I s, aRoukd b classs
MUTE 3 '‘Wakad afmchaens nol eecssdng =orakd el bar chasced s cone slales
waldisdl ardiien e Charpy = 1 tha HAE ke N maacs el
paran! mabsd sl Carmp e o WS 156 feg U m
— i ]

3.2.1 Procedure

3.2.1.1 The steel grade should be selected after taking account of:

a)

b)

c)

Steel material properties:

- Yield strength depending on the material thickness
py(t)

- Toughness quality expressed in terms of T and Jiin

where T is the temperature under Charpy impact test;

and

Jimin 1s the guaranteed value of Charpy impact energy

Member characteristics:

- Member shape and detail

- Element thickness (t)

Design situations:

- Design value of minimum service temperature,
Trnin

- Maximum stress o derived from the design
condition described in clause 3.2.1.3 below

- For cold-formed steel sections with significant
transverse bending, for example, cold-formed
circular and rectangular hollow sections, the
minimum service temperature should be reduced

by 5°C.

-17 -




3.2.1.2 The permitted thickness of steel elements against brittle
fracture should be obtained from clause 3.2.2 and Table 3.7.

3.2.1.3 The maximum stress ¢ derived of each structural element or
connection should be determined by elastic analysis after
considering various load combination including temperature
effect under serviceability limit states in accordance with

clause 4.3.7.

3.2.1.4 The maximum stress o is determined using an elastic analysis

under serviceability limit states.

3.2.2 Determination of maximum permissible values of

element thickness

Table 3.7 gives the maximum permissible values of element thickness in
terms of three stress levels expressed as proportions of the nominal yield

strength:
a) 0=0.75p,(t) [N/mm’]
b) o =0.50p,(t) [N/mm’]
¢) 0=025p,(t) [N/mm?’]
where p,(t) may be determined either from

py(t) = py, — 0.25t [N/mm?]
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where t is the thickness of the plate in mm or taken as

Ren-values from the relevant steel material specifications

or standards.

The tabulated values are given in terms of a choice of seven reference

temperatures: +10, 0, -10, -20, -30, -40 and -50°C.

-19 -
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Table 7  Maximum permizsible values of element thickmess f in mm

Eube rae Chamy |2 Ty T e T |
R, pd 'u| [ |.1|:|.2|:|.3|:|.-1|: 50 'u| D |.1c|.21:|.3|:|.4|: 50 'u| c|.1|:|.2|:|.3c|.-1c 50
i A5TM Dty A . - -
grack| EN JIE.ASI condiion atl, e e i
5 ry == a=078 i} T=LE a=035 0
TG HEOEOBEE EELE [E]
15[ 0 | C | A [ 0 HEIEIDE EIEEE [75]
I ] FEEHEE 125 105 1
R | B 0 AEEIEIEE 5 | 5 [5]
W | G | Asrched [0 AEEEHEE El [7]
m & | D a1 HEEEEELE 15 3
TR | EC | TWeT [0 d i A A T T
WLHL| GO |Momalzed| 50 | 27 |85[160) 135]190] % | 76 [ & E B
A HEIOEEEEE 15 [35]
AEEEE L E A EEEEE EIE E
W [TE D FIEEEEELE E El
E el R R T B D E R T THl |
WLNL| CD |Momalzed| 50 | 27 (455 [130[780] 0 | 75 | &0 | = B
WM | ELC | TMOP! | 20| 90 |95 | 80| G |56 | 45 3 ] B5
820 L RL| oo |omalzed[ 5T 7 (735|198 % | &0 | &6 a1 [70] 12
O | BC| Q1 | @030 |7[@|w@|a[@[E EHE 35 [70]
WH [ EC [ TWCF | 20| 40 (W0 [0 & | & | | | B Ed
[ [CO[ 4 EOEN R BT THl [0 ] T[]
L Il e e e TH Ed T
(o L L s i i Il ol e b B
0 | BC HEEEIOEIEEE 55 | 45 | 35 75 [5]
0 | BC 30 [ 30 | B0 | 0| 40| 20 | 5| 20| 95 | 55| BO | & | 56| 45 1] E
O 0 T [ 1) I i 0 I I ) A S S S ElIEEEE [ 7]
0L | GO | [0 [0 |50 7% 60 | 50| 40 30 | 25 a5 195] o | 60| &5 a5 (3
Ol | DF N EEEEOEEEEEEEE W
O | DE 50 | 30 |130[ 190[ 50 | 7% | 60| &0 | 40 [98%| 160 135 185] 55 | B0 | 64 | 12
0 | BC HEOEEBEEHOEEEEEE H [35]
O | BC 30 [ 30 |50 | 40| 30 | 25 | 2| 15 | 90 | BO| G5 | & | 45| 35 0 El
0 0 N 1 T 1 E D BN E Bl B E B R E ] ]
S e I E R E E B EEEEE 35 [75]
Ol | DF B EEBE D EEHEEEBEEEE B5
ol | DE 0 | 30 [110] =0 75 [ &0 | 50| 40 | a0 | s6a] 125] 1a5] 65 | eo | es | 55 |200] zo0f 160] 165{ 140] 120] 00
[
1. Linear inepolaion can be wsed (n applying Table 3.7. Wost apploations require O values between 0.75 py(t) and 0.5 pifT)
and hitnoe, T= 0.25 pdl) mmh:l’mltl‘ﬁdﬂlml:ul‘mﬁﬂ Exirapoiations bayund e exirams vales an nal vkl
2 Table 3.7 has been derved bom guarmes values of Chargy impact anargy in thie disecion of the moling of e produc
3 Tablke 37 & alen appicabie for sloel producks supplhed b ofher sheel maleral speoficaions (kled In Anned A1 &
similar shel gradies, Le. having ihe sams: or imilar minmum guaranized values of Chargy impact enamgy
4. TWICP denclies The mnuaclunnq pmEss of - mechanically conroled nmmsc:r'nwﬂnqm ES EN 100254
E O denotes fe manufaciuring prociss of quenaohing and iempering process comespanding fo BE EN 1002548

-20 -




Item

Current version

Amendments

21. Clause 3.3.1%!

Bolts with an ultimate tensile strength exceeding 1000 N/mm? should

not be used unless test results demonstrate their acceptability in a

particular design application.

Bolts with an ultimate tensile strength exceeding Il 200 N/mm? should

not be used unless test results demonstrate their acceptability in a

particular design application.

22. Table 3.4%

3.4

WELDING CONSUMABLES

All welding consumables shall conform to the requirements of
the reference standards given in Annex Al.4. For steel with
design strength not exceeding 460 N/mm? the specified yield
strength, ultimate tensile strength, elongation at failure and
Charpy energy value of the welding consumables shall be equal
to or better than the corresponding values specified for the grade
of steel being welded. The most onerous grade shall govern if
dissimilar grades are welded together. For high and ultra-high
strength steels, the welding material may, if necessary to produce
a suitable joint, be of a lower strength; the elongation to failure
and Charpy impact value should still match those of the parent

material. In that case, the design strength of the weld must be

based on the weld material.

3.4

WELDING CONSUMABLES

All welding consumables shall conform to the requirements of
the reference standards given in Annex Al.4. For steel with
design strength not exceeding I690 N/mm? , the specified yield
strength, ultimate tensile strength, elongation at failure and
Charpy [limpact value of the welding consumables shall be
equal to or better than the corresponding values specified for the
grade of steel being welded. The most onerous grade shall
govern if dissimilar grades are welded together. For . ultra-
high strength steels, the welding .consumables may, if
necessary to produce a suitable joint, be of a lower strength; the
elongation to failure and Charpy impact value should still match
those of the parent material. In that case, the design strength of

the weld must be based on the weld material.

21 Revision of limit of ultimate tensile strength of bolt.
22 Revision of limit of design strength of steel.
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23. Clause 3.8.1.3%

High strength steel with limited ductility

For Class 1H steel strips that failed to comply with the ductility
requirements list in clause 3.8.1.2, the use of steel materials should be
limited to members under lateral loads primarily, and the design yield

strength should be reduced as follows:

High strength steel strips with limited ductility

For Ihigh strength S550 steel strips that failed to comply with the
ductility requirements .listed in clause 3.8.1.2, the use of steel
materials should be limited to members under lateral loads primarily,

and the design yield strength should be reduced as follows:

24. Table 3.8%

Table 3.9 - Yield and ultimate strengths for steels supplied in

accordance with various national standards

Table I3.8 - Yield and Itensile strengths for steels supplied in

accordance with various national standards

25. Table 3.8 (Cont’)®

Table 3.9 - Yield and ultimate strengths for steels supplied in

accordance with various national standards (continued)

Table I3.8 - Yield and Itensile strengths for steels supplied in

accordance with various national standards (continued)

23 Addition of high strength S550 steel.
24 Revision of title of Table 3.9.
25 Revision of title of Table 3.9 (continued).
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27. Clause 4.2.1%

For high strength Class 1H steel plates and sections with a yield stress
greater than 460 N/mm? and which are supplied from a known source
complying with the specification requirements in Annex Al.l of the

Code, the partial material factor y,; should be 1.0.

For ultra high strength Class UH steel plates and sections with a yield
stress greater than 690 N/mm? and which are supplied from a recognized
source complying with specific requirements, the partial material factor

71 should refer to manufacturer’s recommendations.

For high strength Class 1H steel plates and sections with a yield stress
greater than 460 N/mm? but less than or equal to 690 N/mm? and [Jj

complying with .one of the reference material standards in Annex

Al.l ., the partial material .factors are given in Table 4.1

For ultra high strength Class UH steel plates and sections with a yield
stress greater than 690 N/mm? and . complying with .one of the
reference material standards in Annex 1.1, the partial material factor

should refer to manufacturer’s recommendations.

26 Revision of page index of Clause 3.
27 Revision of Class 1H steel for normal use in steel structures and material factors.
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28. Table 4.1%8

Table 4.1 - Material factors ym: and ym: for various classes of steels

Class Y, <460 N/mm? 460 <Y, < 690 N/mm?
Yml Ym2 Yml Ym2
1 1.0 1.2 - -
2 1.1 1.3 - -
3 * * - -
IH - - 1.0 1.2

Table 4.1 — Material factors ym1 and ym: for various classes of steels

Class Y5 <460 N/mm? 460 < Y < 690 N/mm?
Ym1 Ym2 Yml Ym2
1 1.0 1.1 - -
2 1.1 1.2 - -
3 * * - -
IH ; ; 1.0 1.05

29. Clause 5.5.2.1%°

High strength steels (in plate, rolled section or bar) of design strength

- Bolts of ISO Grade 10.9 or higher grade or equivalent should not be

greater than 460 N/mm? should not be galvanized in order to avoid
metallurgical change or annealing. Bolts of ISO Grade 10.9 or higher
grade or equivalent should not be galvanized, but should be sheradized

and coated with zinc-rich or appropriate protective paint.

Hollow sections should be vented if they are to be galvanized.

galvanized, but should be sheradized and coated with zinc-rich or

appropriate protective paint.
Hollow sections should be vented if they are to be galvanized.

Some high strength steels with yield strength greater than 460 N/mm?
may be sensitive to cracking during galvanization and therefore special
care should be taken. Hence, suitable venting should be provided
while special dipping procedures shall be executed in order to alleviate

the risk of cracking and distortion.

BS EN ISO 14713-2 has provided further guidance, including
information on the influence of various factors, including steel chemical

composition, on the coating formation.

28 Revision of material factor for Class 1, Class 2 and Class 1H steel.

2 Deletion of restriction of galvanization to steel with design strength greater than 460 N/mm?; Addition of recommendation for cracking due to galvanization with guideline from
BS ENISO 14713-2.
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30. Clause 7.1%°

This section covers steel grades with design strength not greater than 460

MPa and its extension to higher steel grades should be justified.

This section covers steel grades with design strength not greater than
-690 N/mm? and its extension to higher steel grades should be
justified.

31. Clause 8.13!

When Class 3 uncertified steel is used, the buckling curves for the steel
material should be obtained from a reliable source and the material
buckling strength so determined should be limited to the material

strength given in clause 3.1.4.

Formulae in this section are applicable to high strength steel of Class
IH provided that it meets the requirements for weldability, strength,
ductility and resistance to brittle fracture specified in clause 3.1.3. For
design against buckling tests may be required to determine the
Robertson constant as defined in Appendix 8.4 where design curves are

not available from the manufacturer.

When Class 3 uncertified steel is used, the buckling curves for the steel
material should be obtained from a reliable source and the material
buckling strength so determined should be limited to the material

strength given in clause 3.1.4.

32. Clause 8.2.2.1%

When high or ultra-high strength steel is used, the use of a plastic

modulus is not permitted.

When high - strength steel is used, the use of a Class 4 slender
section is not permitted. When ultra high strength steel is used, the use

of a plastic modulus is not permitted.

30 Revision of Class 1H steel for normal use in steel structures.
31 Revision of Class 1H steel for normal use in steel structures; Deletion of condition for design Class 1H steel with formulae in Section 8.
32 Revision of section limit for Class 1H steel.
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33. Clause 8.3.5.2%

pp is the buckling strength of the beam, determined from Table 8.3a

for hot-rolled sections and Table 8.3b for welded sections using a

suitable equivalent slenderness A,; in clause 8.3.5.3 and relevant

design strength p,,.

Alternatively, formulae in Appendix 8.1 may be used to compute p, .

pp 1s the buckling strength of the beam, determined from Table 8.3a

for hot-rolled sections and Table 8.3b for welded sections using a

suitable equivalent slenderness A, in clause 8.3.5.3 and relevant

design strength p, .

When high strength steel is used, the use of a Class 4 slender section is

not permitted.

Alternatively, formulae in Appendix 8.1 may be used to compute p,, .

34. Table 8.3b*

Table 8.3b - Bending strength p, (N/mm?) for welded sections

Table 8.3b - Bending strength p, (N/mm?) for welded sections

(i) S275 ~ S460 steel

33 Addition of section limit for Class 1H steel.
34 Addition of bending strength for S550 and S690 steel.
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Table 2.2b - Bending strength ps (Mimm?) for welded sections (Cont'd)

(i)

5550 ~ 5690 steel

Strength grade and design strength p, {N/mm®)

deir S550 S090

400 530 550 630 650 600
25 400 527 543 608 621 852
30 456 454 408 554 568 585
5 417 443 455 505 517 540
40 381 403 414 457 467 4387
45 347 368 375 411 422 448
50 315 334 345 ag1 401 422
55 207 319 329 369 378 388
60 254 303 12 345 353 388
85 268 285 203 321 az27 3aa
T0 254 287 274 204 287 303
TS 233 243 252 264 287 272
20 218 228 228 238 241 245
85 200 205 208 216 218 221
80 183 187 138 186 108 201
o5 163 171 173 179 180 123
100 154 167 150 164 165 187
105 142 145 148 150 151 153
110 131 134 135 138 130 141
115 121 124 125 128 120 130
120 113 115 115 118 118 120
125 105 107 107 110 110 11
130 ] a9 100 102 103 104
135 a2 93 93 95 96 a7
140 a5 87 a7 89 20 90
145 a0 82 a2 84 84 85
150 7 7 7 ! i i
155 T 72 T T T T
160 a7 ] ] 7l 7 T
185 a4 84 B85 a8 66 L]
170 i) &1 1 gz 62 63
175 &7 58 58 59 59 59
120 54 5% 55 56 56 56
185 51 5 52 53 53 53
100 49 48 50 50 51 51
105 a7 47 47 428 48 48
200 44 45 45 48 48 46
210 41 4 41 42 42 42
220 BT ET E E B E
230 M EL E 5 35 35
240 3z 2 32 2 32 32
250 20 20 29 n an 0
Rin 257 247 243 27 223 2.7
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35. Table 8.3¢®

Table 8.3c - Bending strength p, (M/mm?) for other steel source

Bending sirength for rolled sections

Bending strength for welded sectons

Table 8_3c - Bending strength py (Nimm?) for other steel source

Steed grade and design strength [Mimim?) Steel grade and design sirength (M'mm®)

A Q235 Q345 Q300 Q420 At Qz35 Q345 Q200 Q420

215 310 350 380 215 310 350 380
25 218 310 350 380 25 215 0 350 380
ao 215 30 350 T 30 215 310 350 374
35 215 302 336 381 35 215 206 324 344
40 21z 289 321 344 40 210 272 207 3G
45 203 275 305 28 45 104 250 272 280
50 164 282 288 307 850 178 230 280 285
55 185 247 271 283 55 185 211 229 242
ao 17E 232 254 288 a0 152 164 210 225
as 187 218 236 249 a5 141 179 201 217
7o 158 203 219 230 0 131 173 184 208
75 149 189 203 212 78 121 187 185 188
a0 141 176 188 186 a0 115 1681 177 188
85 133 184 174 180 85 12 154 168 178
a0 125 152 161 188 a0 109 147 180 186
] 117 141 149 153 g5 106 140 149 162
100 110 131 132 142 100 102 131 138 142
105 103 122 122 131 105 =] 122 128 13
110 o7 114 119 12z 110 =] 114 118 122
115 21 106 110 113 115 21 106 110 113
120 a5 29 103 108 120 a5 eg 102 108
125 81 a3 o5 a8 125 21 a3 o5 o8
130 T ar 20 a2 130 T ar 20 a2
135 72 az2 a4 a5 135 72 az2 a4 a5
140 s3] 7T T8 81 140 [:25) T T8 21
145 G5 T2 75 78 145 G5 T2 75 78
150 &1 i) 70 T2 150 &1 [52:) 70 T2
155 58 &5 &5 [52:) 155 58 85 i) [525)
160 55 &1 &3 G 160 55 81 &3 G4
165 52 58 50 &0 165 52 58 50 &0
170 50 55 55 57 170 50 55 55 57
175 47 52 53 54 175 47 52 53 54
180 45 50 81 51 180 45 50 81 51
185 43 47 45 48 185 43 47 45 48
180 41 45 45 47 180 4 45 45 47
185 3 43 44 44 185 30 43 44 44
200 38 4 42 42 200 38 41 42 42
210 a5 ar 3 3 210 a5 ar 3 30
220 32 34 a5 35 220 32 34 a5 35
230 28 32 Iz 33 Z30 20 a2 32 33
240 27 28 0 30 240 27 28 0 30
250 25 27 28 28 250 25 27 28 258
A 388 323 304 282 A 388 323 30.4 282

us

is the maximum slendemess ratio of the member having negligible buckling effect.

(i} Bending strength for rolled sections
Steel grads and design strength (MN/mm®)

F 0235 Q345/Q355 21390 Q420 2450 Q550 CA90

215 305 345 375 210 520 615 830
23 215 305 345 3rh 210 520 604 18
30 215 305 345 ar3 403 497 5IT 588
33 215 280 332 357 338 473 548 557
40 212 288 nr 340 3a7 447 512 522
43 204 272 302 323 347 418 475 434
50 185 250 285 305 328 388 4368 443
55 188 245 268 286 305 358 3p8 402
60 177 230 251 266 283 327 358 383
83 182 218 234 247 2H 298 323 328
70 158 202 218 220 24 n 28 294
75 150 188 202 21 21 248 262 254
a0 141 17 187 185 203 224 237 238
a3 1312 163 173 180 187 204 215 218
a0 125 151 160 166 172 188 185 198
a3 118 141 148 153 158 171 178 178
100 111 131 137 142 144 157 163 164
108 104 122 128 131 135 144 150 150
110 o3 114 118 122 125 133 138 138
118 oz 108 110 113 116 123 127 128
120 &7 @9 103 106 108 114 118 118
128 g2 a3 ad a4 101 108 108 10
120 T a7 ag a2 o4 eo 102 102
135 T 82 85 88 88 83 a5 85
140 ] i 30 0 83 87 29 20
145 65 T 75 ¥ TE 81 23 a4
150 62 i) 71 72 T3 TG 78 T
155 58 85 87 638 ] T2 74 T
160 56 a1 83 G4 65 -] a9 T
165 53 58 60 61 62 64 il 66
70 50 55 57 58 5B 61 g2 g2
178 43 52 54 55 55 57 59 50
180 48 50 51 52 53 ] 56 56
185 44 47 43 49 50 52 53 53
180 42 45 43 47 48 40 50 50
185 38 43 44 45 45 47 43 43
200 38 41 42 43 43 45 43 46
210 35 E 39 39 40 41 42 42
220 32 35 35 36 36 AT 38 38
220 30 32 33 33 33 34 35 35
240 28 30 30 b 3 A2 32 a2
250 28 7 28 23 28 28 30 30
e, e 323 3068 20.4 281 25.0 29 227

i

L
L

is the maximum slenderness ratio of the member having negligible buckling effect.

35 Addition of bending strength for Q355, Q550 and Q690 steel; Revision of bending strength for Q345, Q390 and Q420 steel.
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Table £ 3c - Bending strength p» (Nimm?} for other steel source

{ii} Bending strength for welded sections
Steel grade and design strength {Nfmm®)

it Q235 Q34510355 Q380 Q420 Q460 QES0 QAa0

5 305 345 37h 40 520 815 630
25 215 05 345 3Th 410 520 504 606
3 215 05 345 ET | a7 477 544 554
33 215 293 321 341 385 437 406 505
40 11 268 285 312 334 388 448 457
43 194 248 270 287 306 381 405 411
50 178 228 248 2683 279 323 382 391
55 165 208 27 240 255 314 362 389
aa 153 183 208 223 242 283 340 345
i 141 177 188 215 232 281 316 321
70 131 171 182 208 222 204 281 294
74 122 165 184 187 210 248 262 264
an 118 158 178 187 194 224 237 239
23 113 152 167 177 187 204 215 218
aa 108 146 158 168 172 188 185 198
93 108 138 148 152 158 171 178 179
100 102 131 137 142 145 157 163 184
106 ag 122 128 131 135 144 150 150
110 a5 114 118 122 125 133 128 138
1156 =h| 106 110 112 118 123 127 128
120 a7 gg 102 108 108 114 118 118
126 az 03 el a4 101 108 108 110
120 T a7 aa a2 B4 ] 102 102
126 73 82 a5 E:li ] B3 95 B5
140 6a 77 20 A 23 87 a9 2o
145 65 73 759 ¥a T8 81 a3 24
150 g2 o] 71 72 T3 Fii] T8 7
156 50 85 a7 o8 &0 T2 T4 T
160 50 a1 63 g4 65 ] a8 7
1656 53 58 aa 61 62 64 ad i
170 50 55 57 58 58 61 a2 62
176 43 52 54 55 7] 57 549 ]
180 46 50 51 52 53 ] 5 56
186 44 47 49 44 50 52 53 53
180 42 45 44 47 48 48 50 50
186 40 43 14 45 45 47 438 4B
200 33 41 42 43 43 45 43 46
210 35 38 34 34 40 41 42 42
220 32 35 35 kL] 368 £ 38 38
230 k] az 33 33 33 34 35 £l
240 28 a0 an H | a2 32 a2
250 28 27 23 23 20 28 30 a0
E 388 323 0.8 294 281 25.0 228 227

4y, is the mazimum slendernass ratio of the member having negligible buckling effact.
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36. Table 8.5b3¢ Table 8.5b - Shear buckling strength gy (N/mm?) of a web (for 16mm <t < 40mm) Table 8.5b - Shear buckling strength .. (N/mm?) of a web (for 16mm = t<40mm)
2} Grade 5275 steel, web thickness >16mm £ 40mm - design strength p, = 265N/mm’ 2) Grade 5275 steel, web thickness >16mm € 40mm — design strength p, = 265Nimm*
dit Stiffener spacing ratio ald dit Stiffener spacing ratio ald
Q4 |05 |08 |o7 |OB JOB |10 [12 |14 |18 |18 |20 |35 [30 | = 02 |05 |06 |07 |08 |00 [1.0 |12 [ 1% [16 |15 |20 |25 |30 |=

55 [ 180 | 159 | 189 | 159 [ 138 | 189 | 189 | 192 [ 188 | 122 | 18D | 159 | 180 [ 120 | 1589 B5 | 150 | 150 | 15@ | 152 | 180 | 180 | 160 | 150 | 150 50 | 150 | 150 [ 152 [ 180 [ 180
60 (159 | 158 | 159 | 150 | 159 | 150 (150 [ 159 | 159 | 159 | 159 [ 159 | 159 | 158 | 158 B0 | 158 | 150 | 150 | 158 | 150 | 150 | 150 | 150 | 150 | 150 | 159 | 152 | 150 | 150 | 150
G5 | 180 | 159 | 159 | 159 | 138 | 189 | 159 | 199 | 188 | 128 | 158D | 159 | 180 | 180 | 157 G5 |[150 | 150 | 150 | 150 | 180 | 180 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 182 | 187
TO (159 | 152 | 159 | 159 | 159 | 150 [ 150 [ 159 | 189 | 189 | 152 [ 158 | 186 | 154 | 151 70 | 158 | 158 | 158 | 158 | 150 | 158 | 158 | 150 | 150 | 150 | 150 | 158 | 156 | 184 | 1541
75 |182 | 150 | 159 [ 158 | 159 | 150 | 150 | 158 | 159 | 156 | 154 | 152 [ 150 | 148 | 145 75 |15a | 150 | 150 | 150 | 150 | 150 | 150 | 180 | 150 [ 156 | 184 | 182 | 150 | 142 | 145
80 |152 | 150 | 159 [ 158 | 159 | 150 | 150 | 157 | 153 | 150 | 148 | 147 [ 144 | 142 | 138 50 |158 | 150 | 150 | 150 | 150 | 150 | 150 | 157 | 153 [ 150 | 148 | 147 | 144 | 142 | 122
85 [ 158 | 158 | 158 | 158 | 158 | 158 | 158 | 152 | 145 | 145 | 143 | 141 | 138 [ 138 | 132 85 [150 [ 180 [ 180 | 150 | 150 | 150 | 158 | 152 | 148 | 145 | 143 [ 141 [ 138 | 1236 | 132
90 | 150 | 150 | 159 [ 150 | 159 | 158 | 153 | 147 | 143 | 139 | 137 | 135 [ 132 | 130 | 128 o0 |150 | 180 | 180 | 150 | 150 | 188 | 152 | 147 | 143 [130 | 137 | 135 | 132 | 120 | 126
95 | 159 | 159 | 150 | 158 [ 158 | 154 | 140 | 142 | 137 [ 134 | 131 | 120 | 126 | 124 | 120 @5 | 150 | 158 [ 159 | 150 | 158 | 154 | 148 | 142 | 137 [ 134 [ 131 | 120 [ 126 | 124 | 120
100 | 182 | 158 | 159 [ 159 | 186 | 180 | 144 [ 137 [ 132 | 128 | 126 | 124 [ 120 | 118 | 112 100 | 158 | 180 | 180 | 152 | 186 | 180 | 144 | 137 | 132 (128 | 126 | 124 [ 120 | 113 | 113
105 150 | 150 | 159 | 189 | 152 | 145 | 139 | 132 | 127 | 123 | 120 | 118 | 114 | 112 | 108 105|150 | 150 | 158 | 150 | 152 | 145 139 | 132 | 127 | 123 | 120 | 118 | 114 | 112 | 10
110|152 | 150 | 159 | 155 | 148 | 141 | 134 | 127 | 121 | 117 | 114 | 112 | 108 | 107 | 103 110 [ 158 | 150 | 158 156 | 148 | 141 [ 134 [ 127 [ 121 [ 117 | 114 | 112 [ 109 | 107 | 103
115 150 | 150 | 159 | 182 | 144 | 136 | 130 | 122 | 116 | 112 | 110 | 108 | 104 | 108 | 20 115|150 | 150 | 158 | 152 | 144 | 135 [ 130 | 122 | 116 | 112 | 110 | 108 | 104 | 103 | 00
120|152 | 150 | 153 | 140 | 140 | 132 | 125 | 117 | 111 | 103 | 105 | 103 | 100 (98 | 95 120 [ 158 | 150 | 158 | 148 | 140 | 132 [125 | 117 | 111 108 [ 105 [ 103 [100 |28 | o5
125|150 | 150 | 185 | 145 | 136 [ 127 | 120 | 112 | 107 | 103 | 101 | @0 [06 |04 | @1 125|158 | 150 | 155 |145 | 136 [ 127 [120 | 112 | 107 |03 | 101 | @8 |e8 |94 | @
130|150 | 150 | 152 | 141 | 132 [ 123 | 116 | 108 | 103 |00 o7 | @5 |02 of | &7 130 | 150 | 150 | 152 141 | 132 [ 123 [116 |18 | 103 |ee |e7 |e5 |82 |@1 |87
135 | 158 | 158 | 148 [ 137 | 127 | 118 | 111 | 104 | 98 |98 |83 | @2 |89 |&7 | &4 135 | 180 | 180 | 148 | 137 [ 127 | 119 | 111 | 104 | o9 |e8 |93 |92 |se |87 | &4
140 [ 150 | 158 | 145 [ 134 | 123 | 114 | 107 | 100 | 95 |82 |00 | &8 |66 |&4 | &1 140 | 150 | 188 | 145 | 124 | 123 | 114 | 107 | 100 |95 |@2 |00 |28 |&8 |84 | &1
145150 | 155 | 142 (130 | 119 | 110 | 104 | 87 |92 |88 | &7 |65 |83 (&1 |78 145|150 | 155 | 142 | 130 | 1@ | 110 | 104 |97 |@2 [se |&7 |&5 &3 &1 | 7R
180 | 188 | 152 | 139 126 | 115 | 107 | 100 |83 | &8 |88 |&4 |&2 [&O (7B |76 180 | 180 | 182 | 139 | 128 | 115 | 107 | 100 |93 |se |88 |s4 |82 |s0 |Te | 7E
185 | 150 | 140 | 135 [122 | 111 | 10G |67 |00 |88 |83 |81 &0 [T7 [(TH |73 185 [ 180 | 140 | 135 |12z | 111 | 108 |87 |90 |@8 |83 (&1 |&0 |77 |Te | T2
180 | 15@ | 147 | 132 | 119 | 108 | 100 | @4 | 87 | 83 |81 | T8 |77 |75 (74 (71 180 [ 150 | 147 | 132 [ 112 [ 108 | 100 |04 [ &7 |22 [&1 |78 (77 [78 |74 | T4
185|190 | 144 | 129 (115 ) 108 |97 @1 |85 | &1 |78 |78 |75 [73 (T2 | 4@ 185|150 | 144 | 128 |15 |05 |97 |®1 |85 |& |78 |78 |75 |73 |72 |ee
1701158 | 141\ 125 | 112 ) 102 [ 84 )83 )82 | TA |\ 7B |74 | T3 716867 170 | 158 | 141 | 125 [112 | 102 |04 |83 |22 |72 |78 |74 |73 |71 |es |a7
176|186 | 138 | 122 (108 | 00 | &1 |86 | BO |70 |74 (72 |71 |6@ |67 |65 175|186 | 138 | 122 |108 |98 |@1 |s8 |80 |78 |74 |72 |71 |es |&7 |es
1801183 | 135 | 119 (105 | 06 | 80 |83 |73 |74 |72 [70 |60 |67 |66 | 63 180|153 | 135 | 118 |105 |98 |88 [s3 |72 |74 |72 |70 |es |e7 |ee |e2
185|151 | 132 | 115 | 102 | 83 [ B8 | &1 |\ 7B |72 |70 |68 |67 |65 |84 61 185 (151 |13z [ 115 | 102 | o2 |s8 |s1 |78 |72 |7 |ee |&7 |5 |84 | &
B I I I e A I T R - - B - - 100 | 140 | 120 | 112 [100 | @1 |84 |78 |74 |70 |ee |se |85 |e2 |ez |eo
185|146 | 127 | 109 | &7 | 88 (82 |77 |72 |68 |68 [65 )63 |62 |61 |58 195 (146 | 127 | 100 |ov |8 |s2 |77 |72 |6 |e8 |es |e= |2 |e1 |58
200 | 144 | 124 | 107 (95 | B8 | 8O |75 |70 |67 |65 |63 |62 (60 |56 | &7 200 144 | 124 [ 107 |06 |28 |20 |75 |70 |67 |85 |63 |62 |eo |s0 |&7
205|141 1 121 | 104 (82 | 84 )72 73 |88 |85 |63 |61 |80 (56 |53 |55 205|141 [ 121 [ 104 |02 |84 |78 |72 |see |es |s2 |&1 |ec |58 |s2 |ss
2101138 | 118 | 102 |90 | 82 |78 |71 |67 |84 )61 )60 |58 |57 |50 ) 54 210130 [ 118 [102 |0 |22 |78 |71 |67 |&4 [&1 |G0 |So |57 |5 |54
215|137 | 115 | 8g (88 |80 |74 |70 |85 &2 |60 |50 |58 (58 |55 |53 215|137 | 115 o8 |88 |s0 |74 |70 |85 |s2 |s0 |58 |58 |58 |s5 |s2
220134 | M2 97 |88 73 |73 68 |84 |81 )59 5T | 5B |55 |54 )52 220 (134 [ 112 [o7 |®8 |72 |72 |88 |84 |®1 |9 |57 |58 |55 |84 |82
225|132 | 10|95 (&4 |77 |71 |67 |82 |58 |57 |58 |55 |53 (52 )50 225 (132 [ 110 | @5 &4 |77 |71 |e7 |&2 |88 |57 |58 |55 |53 |52 | &0
230 (130 | 108 |03 |82 |78 |70 |es |e1 |58 |se |85 |54 [s52 | &1 |ee
235 (127 | 105 |91 |81 |73 |es |ss |80 |57 |55 |54 |53 [s51 |s0 |4 §£ 1;’2 1% gf gf E ;g gi gé g? gg gi g; gf gé j:
2401125 | 103 |\ 80 |78 |72 |67 |63 |58 |58 54 )52 |62 |50 |40 )47 240 (125 |03 |88 |79 |72 |67 |83 |s8 |58 |54 |52 |52 |50 |4 |47
2451123 | 101 | &7 |77 | 70|85 |61 |57 |54 )53 )51 | 50 | 48 |48 ) 46 245123 |01 |87 |77 |70 |es |s1 |57 |54 [s3 |51 |50 |48 |4 |48
2501120 80 |85 [76 160 [04 |60 |56 [452 152 [50 140 [48 [47 |45 260|120 |oo |85 |78 |eo |62 |eo |58 |63 |5o (50 |40 |as |7 |48
Mote - For other steel grades not covered in Table 8.5, refer to Appendix 8.3. Mote - For other steel grades not covered in Table 8.5, refer to Appendix 3.3.

36 Revision of web thickness.
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37. Table 8.5d%7

Table 8.5d - Shear buckling strength gu. (N'mm®) of a web (for 16mm £ £ 40mm)

4) Grade 5255 steel, web thickness >16mm £ 40mm — design strength p, = 245N/mm*

Table 8.5d - Shear buckling strength g. (N'mm®) of a web (for 16mm = t £ 40mm)

4) Grade 5355 steel, web thickness =16mm < 40mm — design strength g, = 345Nimm*

dit Stiffener spacing ratic ald
04 |05 (06 (07 (08 |08 |10 [12 [ 14 [16 [18 |20 |25 |30 | =

B3 [ 207 | 207 [ 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 [ 207 | 207 | 207
60 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 203 | 199
85 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 207 | 200 | 196 | 194 | 190
TOO| 207 | 207 207 | 207 | 207 | 207 | 207 | 205 | 200 | 196 | 193 | 191 | 187 | 185 | 120
TE | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 187 | 182 | 188 [ 185 | 183 | 1792 [ 177 | 171
80 | 207 | 207 | 207 | 207 | 207 | 205 | 188 | 180 | 184 | 180 | 17 | 174 | 170 | 188 | 162
85 | 207 | 207 | 207 | 207 | 206 | 198 | 191 | 182 [ 176 | 172 | 188 | 185 | 181 | 159 | 153
90 | 207 | 207 207 | 207 | 200 | 192 | 184 | 175 | 188 | 163 | 180 | 157 | 152 | 130 | 144
05 | 207 | 207 [ 207 | 205 | 194 | 185 | 177 | 1687 | 180 | 1585 | 181 | 148 | 144 | 142 | 136
100 | 207 | 207 | 207 | 188 | 185 | 178 | 170 | 180 | 152 | 147 | 144 | 141 | 137 | 135 | 129
1056 | 207 | 207 | 206 | 194 | 182 | 172 | 1682 | 152 | 145 | 140 | 137 | 134 | 131 | 128 [ 122
110 | 207 | 207 | 202 | 188 | 176 | 185 | 156 | 145 | 138 | 134 | 131 | 128 | 125 | 123 | 118
115 | 207 | 207 | 187 | 182 | 170 | 188 | 149 | 138 | 132 | 125 | 125 | 123 | 119 | 117 [ 113
1200 | 207 | 207 | 182 | 177 [ 184 | 152 | 143 | 133 | 127 | 123 | 120 | 118 [ 114 | 112 | 108
125 | 207 | 204 | 187 | 171 | 188 | 146 | 137 | 128 | 122 | M8 | 115 | 113 | 110 | 102 | 104
130 | 207 | 200 | 182 | 186 | 152 | 140 | 132 | 122 | 117 | M3 | 111 | 109 | 105 | 104 | 100
135 | 207 | 185 | 177 | 180 | 146 | 135 | 127 | 118 | 113 [ 108 | 106 | 105 | 102 | 100 | 88
140 | 207 | 181 [ 172 | 185 [ 147 | 130 | 122 | 114 | 102 | 105 | 103 | 101 |98 a8 a2
145 | 207 | 187 (167 | 148 | 136 | 126 | 118 | 110 | 105 (102 | @9 | &7 |95 |93 |89
160 | 205 | 183 [ 182 | 144 | 131 | 122 | 114 | 106G | 102 | 98 08 (94 (D o0 | s
185 | 200 | 178 | 157 | 140 [ 127 | 118 | 111 [ 103 | 28 a5 a3 1 a8 ar 84
180 | 188 | 174 [ 152 | 1235 | 123 | 114 | 107 | 100 | 95 | @2 o0 (&2 |86 |84 | Bt
185 | 184 | 170 | 147 | 131 | 118 | 111 | 104 | @7 | @2 B0 | &7 |&8 B3 |a&2 e
170 | 181 | 185 | 143 | 127 | 116 | 107 | 101 | @4 |90 | &7 |85 | &3 | &1 -
175 | 187 | 181 [ 132 | 124 [ 113 | 104 | 88 1 ar a4 82 a1 Ta TT T4
180 | 184 | 157 [ 135 | 120 | 108 | 101 | 85 | &% | 85 | &2 &0 (78 |78 | T3 | T2
185 | 180 | 183 [ 131 | 117 | 106 | 85 a3 &8 a2 a0 T8 T8 T4 T3 TO
180 | 177 | 149 | 128 | 114 | 104 | 28 90 (&4 [BO (FF | TE | T4 | T2 1 g2
185 | 173 | 145 | 125 | 111 | 101 | 84 &8 &2 |78 8 |74 (72 |TO |68 |88
200 | 170 | 141 | 122 | 108 | 88 =l a8 &80 TB T4 T2 71 =1 a7 85
205 | 186 | 138 | 119 [ 106 | 96 | &9 B4 (78 |[T4 | T2 7O (69 |67 |66 |63
210 183 | 134 | 116 | 103 | 94 a7 a2 T8 T3 T [t &7 85 64 g2
215 | 188 | 131 | 112 | 101 | 82 85 B0 (74 | T 88 g7 (68 |84 |83 |60
220 | 156 | 128 (111 (@8 |90 |83 e 72 (890 (67 | 8% |64 |62 81 59
225|182 | 125 | 108 | @8 | &8 &1 T8 | T 88 85 |64 (&3 |& a0 | 58
230 | 140 | 123 (106 (94 |88 |79 T4 (60 (86 |64 |62 ) 80 | 58 |58
235|146 | 120 | 103 (@82 |84 | 73 73 (@8 |65 |43 |&t G0 | 58 &7 | 55
240 | 143 | 118 | 101 | @0 | &2 T8 71 a7 (83 |&1 G0 (5% |57 |58 |54
245 | 140 | 115 | 99 83 a0 T4 TO [:1: g2 a0 55 et 56 55 53
280 ) 137 | 113 |97 B [7o |73 89 [64 | &1 60 |67 [58 |55 |54 |62

Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

dit Stiffener spacing ratio aid
04 |05 |08 |07 |08 [08 |10 |12 |14 |16 [18 [20 [25 |30 |=
55 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207
G0 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 202 | 199
65 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 201 | 200 | 186 | 184 | 180
70 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 200 | 186 | 183 | 181 | 187 | 185 | 120
75 207 | 207 |207 | 207 | 207 | 207 | 205 | 187 | 182 | 182 | 185 | 183 | 179 | 177 | 171
B0 | 207 | 207 | 207 | 207 | 207 | 205 | 192 | 190 | 184 | 180 | 176 | 174 | 170 | 188 | 182
BS | 207 | 207 | 207 | 207 | 206 [ 198 | 191 | 182 | 176 | 172 | 188 | 185 | 181 | 189 | 183
o0 | 207 | 207 | 207 | 207 | 200 [ 192 | 184 | 175 | 188 | 162 | 180 | 157 | 182 | 150 | 144
85 | 207 | 207 | 207 | 205 | 184 (185 | 177 | 1487 | 180 | 155 | 181 | 149 | 144 | 142 | 138
100 | 207 | 207 | 207 | 199 | 123 | 178 [ 170 | 180 | 152 | 147 | 144 | 141 | 137 | 125 [ 129
105 | 207 | 207 | 208 | 194 | 182 | 172 | 183 | 152 | 145 | 140 | 137 | 134 | 131 | 128 | 122
110 | 207 | 207 | 202 | 188 | 179 | 185 | 156 | 145 | 138 | 134 | 131 | 128 | 125 | 123 | 118
115 | 207 | 207 | 167 | 182 | 170 | 158 | 149 | 138 | 132 | 128 | 125 | 123 | 118 | 117 | 113
120 | 207 | 207 | 182 | 197 | 184 | 152 [ 143 | 132 | 127 | 122 | 120 | 118 | 114 | 112 | 108
125 | 207 | 204 | 187 | 171 | 158 | 148 [ 137 | 128 | 122 | 112 | 115 | 113 | 110 | 108 | 104
130 | 207 | 200 | 182 | 166 | 182 | 140 | 132 | 123 | 117 | 113 | 111 | 109 | 105 | 104 | 100
135 | 207 | 195 | 177 | 160 | 148 | 135 | 127 | 118 | 113 | 109 | 106 | 105 | 102 | 100 | ©8
140 | 207 | 181 | 172 | 155 | 141 [ 130 | 122 | 114 | 108 | 105 | 103 | 101 | 98 il a2
145 | 207 | 187 | 187 | 149 | 138 | 126 | 118 | 110 | 105 | 102 | 88 ar 85 a3 89
150 | 205 | 183 | 182 | 144 | 121 | 122 [ 114 [ 106 | 102 |93 |98 |94 |91 |@0 |28
185 | 200 | 178 | 157 | 140 | 127 | 118 | 111 | 103 | 88 a5 23 =il B8 &7 a4
180 | 198 | 174 | 182 | 135 | 122 | 114 | 107 | 100 | ©5 az o0 23 88 24 2
185 | 184 | 170 | 147 | 131 | 119 | 111 [ 104 |97 | @2 |88 | &7 |%8 |83 |82 |[7e
170 | 191 | 185 | 143 | 127 | 118 | 107 [ 107 |94 |20 | &7 |85 |83 |81 |79 |[7e
175 | 187 | 181 | 129 | 124 | 113 | 104 (92 |91 | &7 |84 |82 | & 78 |77 | 74
180 | 184 | 157 | 135 | 120 | 109 | 101 | 05 20 B85 a2 &0 Ta 7@ T3 T2
185 | 180 | 1583 | 131 [ 117 | 106 |98 a3 a6 82 a0 & T3 T4 T3 TO
160 | 177 | 140 | 128 | 114 | 104 | 28 a0 84 80 77 T8 T4 T2 T 52
185 | 172 | 145 | 125 | 111 [ 101 |94 |82 |82 |78 |78 |74 |72 |70 |85 |[e
200 170 [ 141 [122 | 108 |92 |91 | %8 |80 |[vE (T4 (72 |71 63 | &7 |85
205 | 186 [ 138 | 119 [ 10G | o8 20 24 Ta T4 T2 70 ] 87 5] 863
210 183 | 124 | 118 [ 102 | ©4 a7 B2 T4 T3 TO 68 a7 85 G4 52
215 188 [ 131 | 113 | 101 | B2 85 B0 T4 71 58 a7 i3] G4 63 80
220 | 1856 | 128 | 111 | B8 a0 a3 Ta T3 (i) a7 B85 G4 62 &1 59
225(152 [ 125 |08 |98 |82 |81 |78 |71 |82 [e5 [e84 |@3 |81 |60 |52
230 | 148 | 123 | 106 | 84 feii] T8 T4 1] [ili] G4 62 &1 60 50 56
235 | 1456 | 120 | 103 | B2 84 Ta T3 58 B85 63 81 &0 58 &7 55
240 [ 143 [ 118 [101 | g0 |82 |78 |71 |87 |82 |81 |80 |58 |57 |58 |54
245|140 [ 115 |99 |88 |80 |74 |70 |85 |82 |80 [S5% |58 |58 |55 |53
250 (137 [113 |97 |87 |78 |72 |@g |\4 |81 [58 [57 |58 |55 |54 |52
Mate - For other steel grades not covered in Table 8.5, refer to Appendix 8.3,

37 Revision of web thickness.
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38 Table 8.5638 Table 8.5¢ - Shear buckling strength g, (N'mm?) of a web (for ¢ £16mm) Table 8.5¢ - Shear buckling strength g. (N/mm?) of a web (for ¢ < 16mm)
5) Grade Q235 steel, web thickness £ 16mm — design strength p, = 215N/mm® 5) Grade 5460 steel, web thickness £ 16mm — design strength p, = 460M/mm”
dit Stiffener spacing ratio a'd dit Stiffener spacing ratio ald
T4 |05 |08 |07 |08 J08 |10 |12 [14 |16 |18 [20 |25 |30 [ = 04 [05 |06 [07 [0% |08 |10 [12 |14 |18 |18 |20 |25 | =

B5 | 120 | 120 | 128 | 120 | 120 | 120 | 120 | 128 | 120 | 120 | 128 | 120 | 128 | 128 | 128 55 | 278 | 276 | 278 | 278 | 276 | 278 | 278 | 278 | 276 | 275 | 272 | 289 | 265 | 263 | 266
80 | 128 | 129 | 120 | 120 | 120 | 120 | 129 | 120 | 120 | 129 | 120 | 129 | 120 | 120 | 128 60 | 278 | 278 | 278 | 276 | 276 | 276 | 276 | 275 | 288 | 263 | 250 | 258 | 252 [ 240 | 242
65 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 65 276 (278 278 278 276 | 278 | 273 | 283 | 256 | 250 | 248 | 243 | 238 | 235 | =28
70 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 1= 70 | 276 | 278 | 276 | 276 | 276 | 272 | 262 | 251 | 244 | 238 | 233 | 230 | 225 | 222 | 214
75 | 120 | 128 | 120 | 128 | 120 | 128 | 129 | 129 | 129 | 128 | 128 | 128 | 128 | 127 | 122 75 | 276 | 278 |26 | 276 273 | 261 | 252 | 240 | 231 | 225 | 221 | 247 | 211 | 208 | 189
20 | 120 | 420 | 120 | 120 | 420 | 120 | 120 | 420 | 120 | 120 | 127 | 125 | 12¢ | 423 | 120 20 |27o |2re |26 |27e 203 | 251 | 241 | 228 | 219 | 213 | 208 | 204 | 108 | 185 | 187
a5 | 120 | 420 | 120 | 120 | 428 | 120 | 128 | 128 | 127 | 125 | 1423 | 122 | 438 | 178 | 115 %5 | 270 |2re |26 | 288 | 254 | 241 | 230 | 217 | 207 | 200 | 195 | 182 | 136 | 123 | 178
o0 | 128 | 120 | 120 | 120 | 120 | 120 | 120 [ 128 [ 123 | 121 | 110 | 17 | 195 | 114 | 411 el I [ ) el (sl i e [l I I (Rl IS [T IR
o5 | 120 | 120 | 120 | 120 | 120 | 420 | 127 [ 122 | 410 | 197 | 145 | 193 | 411 | 410 | 108
00| 120 | 120 | 120 | 120 | 120 | 128 | 124 | 119 | 115 | 113 [ 111 [ 108 | 107 | 105 | 102 || | 2 ||| EE | | | S| R | IR | || | T
105 120 | 120 | 120 | 120 | 120 | 125 | 120 | 195 | 191 | 100 | 108 | 105 | 102 | 101 | &7 105 | 276 | 276 [ 254 | 234 [ 216 | 201 | 138 | 176 | 167 | 182 | 158 | 185 | 154 | 148 | 142
110 | 128 | 128 | 128 | 128 | 127 | 122 | 197 | 111 | 107 | 105 | 102 | 101 | 83 | 88 | =2 110 | 276 | 260 [ 248 | 226 | 207 | 101 | 130 | 188 | 180 | 155 | 151 | 148 | 144 | 141 | 138
115 | 120 | 120 | 120 | 120 | 124 | 198 | 113 | 108 | 104 | 101 | o8 | o | o4 | o2 | =s MR || e || £ || 220 || S || D || B || B || BB || v || 2 || R | || G5 || iED ||
120 | 128 | 128 | 128 | 127 | 121 | 115 | 110 | 10a | 100 | o7 | 24 | o2 | %0 | =3 | =5 120 | 276 | 258 (231 208 |10 | 178 | 185 | 154 | 147 | 142 | 138 | 138 | 132 | 130 | 128
125 | 120 | 128 | 120 | 424 | 138 | 112 | 107 | 100 o8 | o2 | 20 | =3 | =8 | 25 | =1 126 | 276 | 250 (224 | 200 | 132 | 180 | 158 | 148 | 141 | 138 | 133 | 130 | 127 | 124 | 120
a0l 120 | 120 | 430 | 423 | 115 | 100 | 10a | o7 | o2 | 50 | =7 | a5 | 83 | =1 | 7 130 | 273 | 243 (218 | 182 | 175 | 162 | 152 | 142 | 135 | 131 [ 128 | 125 | 122 | 120 | 115

135 | 268 | 237 208 | 185 | 188 [ 1858 | 147 | 137 130 | 128 | 123 | 121 | 117 | 115 | 111
135 128 [ 128 | 127 | 119 | 112|105 | 100 | 3 [ se | m6 | 84 | B2 |0 [ 7R | 75

140 | 262 | 230 (201 | 178 | 182 | 150 | 141 [ 132 | 126 | 121 [ 119 | 118 | 113 | 111 | 107
140 120 [ 120 | 125 | 116 | 100|102 | o8 | o0 [ =5 | B3 | ® | T | TP [ TR | T2

145 | 257 | 224 |14 | 172 | 157 | 145 | 138 | 127 | 121 | 117 | 114 | 142 | 108 | 107 | 103
185 (128 | 128 | 122 | 114 | 105 | @9 | 83 | 86 | 82 | &0 ( 78 [ 78 )| 74 ) T3 ) 70 150 | 262 | 217 | 187 | 187 | 152 | 140 | 132 | 123 | 147 | 113 | 111 | 100 | 105 | 104 [ 100
150 | 128 [ 128 | 420 111 | 103 | o8 | o0 | 8¢ [ s0 | 77| 75| 74 | 72 | 70| &8

155 | 245 | 210 [ 181 | 181 | 147 | 138 | 128 | 1@ | 113 | 110 | 107 | 108 | 102 | 100 | @B
155 129 (128 | 117 | 108 | 100 | 92 | & | 81 77 | 74| 73 ) 71 | 68 [ 68 ) 65 160 [ 241 | 204 [178 | 196 | 142 | 132 | 124 [ 118 [ 110 | 106 [ 104 | 102 |0 | o7 | @B
180 (128 f 128 | 115 | 105 | @7 | @0 | &84 | 78 ) T8 | 72 70 &8 | &7 | 66 | 63 165 | 235 | 187 | 170 | 151 | 138 | 128 [ 120 | 112 [ 107 | 102 (101 |98 |o6 |04 |@1
185 ( 120 f 124 | 113 | 103 | B4 | &7 | 81| 76 | 72 | 7O | G8 | &7 | 65 | 64 | 61 170 | 230 | 182 | 185 | 147 | 134 | 124 | 116 | 108 | 103 | 100 (@3 |@8 [@3 |@2 |as
170 129 (122 | 110 | 100 | @1 | 84 | 78 | 74 70 | 63 | 68 ) 65 | 63 [ 62 ) 6O 175 | 225 | 188 (160 | 143 [ 130 |120 | 113 (105 (100 (o7 |95 |83 |e0 |88 |s5
175 120 [ 120 | 108 | o7 | se | =2 | 77| 72| 82 | 86 | &4 | 83 | &1 | @0 | BB

120 | 219 | 131 [158 | 130 [ 126 | 147 | 110 [ 102 (88 |04 |02 |o1 |23 |=8 | =3
180 128 [ 117 | 105 | 84 | 86 80 |\ 75 | 70 | 86 | G4 | 63 | 61 ) 60 | 58 | 56 185 | 214 | 176 | 152 [ 135 | 123 114 | 107 | 100 |©5 [o2 |o0 |28 |&5 |84 | &
185 120 [ 115 | 108 | @2 | B4 | 77 | 73 ) 63 84 ) 62 | &1 ) 60 | 58 [ &7 ) 55 100 | 208 | 172 [ 148 | 131 (120 | 111 | 104 |7 |o3 |E@ |&7 |&8 &3 |82 |70
180 | 127 [ 113 | 100 | 88 | 81 V5 | 71| 86 [ 83 | &1 | 58 | 58 | 56 | 55 | 53 105 | 203 | 167 | 144 [ 128 | 117 (108 | 101 |95 |20 (87 |25 &4 |&m |eo |77
15| 128 (111 | o8 | &7 | 7o | 72 | &0 | 84 [ &1 | 52 | 58 [ 57 | 55 [ 54 | 52 200|102 [ 162 140 (125 [ 114 |15 | |2 |®3 |25 |23 |=1 |70 |78 |78
200|124 | 108 | @8 | 885 | 7v | 72 | &7 | 83 | @0 | 58 | 56 | 55 | 54 | s3 | s

205 | 183 [ 158 137 (122 [ 111 |13 |98 |e0 |®8 |83 |®1 |78 |77 |78 |7
205|122 | 107 | 83 | sa | 75| 70 | @5 | &1 | 58 | 58 | 55 | 54 | 52 | st | 4@ 210 188 | 155 [ 134 [ 119 (108 |10 |94 |88 |84 |81 |78 |78 |75 |74 |71
20| 120|105 | &1 | 81 | 74| 82 | &4 | B0 | 57 | 55 | 54 | 53 | 51 | 5O | 48 215 184 (152 (131 (118 [ 106 |88 |92 |@8 |82 |78 |77 |78 |74 |72 |70
215|110 | 103 | 88 | 7o | 72 | @8 | ez | 58 | 55 | 54 | m2 [ m1 | 50 | 48 | 47 270 | 180 | 148 [128 144 (103 |86 |@0 |84 |®0 |77 |75 |74 |72 |71 |es
220|117 | 101 | 87 | 77 | 70| 85 | @1 | 57 | 54 | 52 | 51 | 50 | 48 | 48 | 48 225 | 176 | 145 125 (141 [ 101 |84 |88 |82 |78 |78 |74 |72 |70 |es |eB
225(115| oo | 85 | 75 | 80 | 84 | @0 | 56 | 52 | 51 | B0 | 40 | 48 | 47 | 45

230 (172 [ 142 (122 (1090 (80 |82 |@8 |s0 |78 |74 |72 |71 |ee |es |es
2a0|113| o7 | B3 | 74 | &7 | &2 | 58 | 54 | 52 | 50 | 4n | 48 | 47 | 48 | 44 235|168 (138 (120 (108 |87 |o0 |@4 |78 |75 |72 |71 |68 |ev |es |e4
235|112 | o4 | ®1 | 72| @8 | &1 | 57| B3| 51 | 40| 42 | 47 | 48 | 45| 42 240 185 (138 (117 [ 104 (85 |88 |@2 |77 |73 |71 |68 |es |es |es |&2
2a0 110 o2 | 7o | 71| 88 | 60 | 58 | 52 | 50 | 48 | 47 | 45 | 45 | 44 | 42 245 (181 [ 133 (115 |02 (83 |8®6 |®1 |75 |72 |es |88 |67 |es |B4 | @1
245|108 | oo | 72 | 6o | @3 | 52 | 55| 51| 40 | 47 | 46 | 45 | 44 | 43 | 41 260|158 (130 | 112 [ w0 |e1 |8s |78 |74 |70 |es |es |65 |63 |ez |eo
250|107 | s | 78 | B8 | &2 | 57 | 54 | 50 | 48 | 48 | 45 | 44 | 43 | 42 [ @0

Mote : Fer other steel grades not covered in Table 8.5, refer to Appendix 3.3.

Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

38 Revision of Table 8.5¢ - Shear Buckling Strength for S460 steel with web thickness < 16mm.
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39. Table 8.5*°

Table 8.5f - Shear buckling strength qu (N/'mm®) of a web (for 16mm < { < 40mm)

Table 8.5f - Shear buckling strength g (W/mm®) of a web (for 16mm < ¢ £40mm)

€) Grade @235 steel, web thickness =18mm €40mm — design strength p, = 205M/mm’

&) Grade 5460 steel, web thickness >16mm % 40mm — design strength p, = 440M/mm”

dit Stiffener spacing ratio ald
04 |05 [08 Oy |08 |02 |10 [12 |14 [ 18 8 |20 |25 [30 | =

65 (123|123 [123 | 123 [ 123|123 [ 123|123 | 123 [ 123 | 123 | 123 [ 123 | 123 | 123
60 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
85 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
TOO[ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
Too| 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 [ 123 | 123 | 120
B0 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 121 [ 120 | 118 [ 116
85 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 122 | 120 | 110 | 118 [ 198 | 1194 [ 112
90 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 122 | 119 | 117 | 116 | 114 [ 192 | 1190 [ 107
95 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 198 | 195 | 113 | 111 | 110 [ 108 | 108 [ 103
100 | 123 | 123 | 123 | 123 | 122 | 123 | 120 | 195 | 192 | 108 | 107 | 105 [ 104 | 102 | 09
106 | 122 | 123 | 123 | 123 | 122 | 120 | 198 | 111 | 108 | 105 | 103 | 102 [ 100 | 02 o5
110 | 123 | 123 | 123 | 123 | 122 | 197 | 192 | 108 | 104 | 102 | 100 | OB o8 o4 | 0O
15| 122 | 123 | 122 | 123 | 120 | 114 | 190 | 105 | 101 | @8 08 [ o4 | 01 o0 | B8
120 | 122 | 123 | 122 | 123 | 197 | 191 | 107 | 101 ) &7 04 | 02 o0 | &8 3 | B2
125 | 123 | 123 | 123 | 120 | 114 | 108 | 104 | 28 a3 a0 | 88 BT | 84 B3| T8
130 | 123 | 123 | 123 | 198 | 191 | 105 | 100 | @4 | 290 87 | 85 | B3 | &1 T8 | T8
135 | 123 | 123 | 123 | 115 | 108 | 102 | 87 | 9 a8 84 | &2 BD | 7B T8 | T3
140 | 123 | 123 | 120 | 113 | 106 | 29 94 | &7 | &3 a1 B 7T | T8 T4 T
145 | 123 | 123 | 118 | 170 | 103 | @8 a1 84 | &0 T8 TB | 78 | T2 T 68
180 | 123 | 123 | 176 | 108 | 100 | 23 &8 8z 78 TE | 73| T2 70 6% | 68
185 | 123 | 123 | 114 | 106 | 97 | @0 B | 78 | 75 T3 7O | B8 a7 | 64
180 | 123 | 121 | 111 | 102 | 84 | &7 &2 T8 | 73 7O | 88 | &7 | 88 64 [ 62
185 | 123 | 198 | 108 | 100 | 22 25 BD | T4 | T &8 G7 | 85 | 84 62 &0
170 | 123 | 118 | 107 | &7 | 88 | &2 T T2 85 68 | 85 | 63 | &2 &1 58
175 | 123 | 198 | 105 | 95 | &8 | &0 785 | 0| &7 64 | B3 | &2 a0 58 | 57
180 | 123 | 114 | 102 | B2 a4 | T8 73| g8 B85 83 | & G0 | 58 a7 | 55
185 | 123 | 192 | 100 | 20 | 82 e T 88 | 82 a1 o8 | o8 a7 o8 | 52
180 | 123 | 110 | 88 87 | T8 | T4 ge | 84 | &1 o8 | o8 a7 | 85 o4 | 52
185 | 121 | 105 | 08 8| 77| T2 67 | 63 | &0 58 58 | 55 | 54 53 | 51
200 ( 120 | 108 | 83 B3| 78| TO &8 | &1 58 5% | 55 | 54 | &2 &1 48
205 118 | 104 | & a1 T4 | &8 G4 | &0 | &7 55 | 54 | B3 | 51 &0 | 48
210 ( 118 | 102 | &8 7B | T2 68 62 58 55 54 | A2 &1 &0 46 | 47
215 115 | 100 | &7 7| 70| &8 &1 &7 | 54 52 &1 &0 | 48 48 48
220 113 | o8 85 75 | &8 63 B0 | 55 | &3 &1 &0 | 45 | 48 47 | 45
225 112 | @8 | 83 T4 | 87 | &2 &8 54 | &2 &0 | 45 | 48 48 48 | 44
230 ( 110 | 94 | &1 T2 85 | &1 &7 | 53 | &1 40 | 48 47 | 45 45 | 43
235 108 | @2 T8 TO | B84 | 59 &8 | &2 48 48 47 | 48 | 44 44 [ 42
2490 107 | @0 | 7B 68 | 83 | 58 &8 | 51 48 47 | 48 | 45 | 44 43 | #
245 | 105 | 88 T8 58 51 &7 53 | 50 | 47 48 | 45 | 44 | 43 42 40
250 | 104 | BT | T4 68 | 80 | &8 52 40 | 48 45 | 44 | 43 | 42 41 38

dit Stiffener spacing ratio ald
04 (05 |08 07 |08 |08 1.0 12 1.4 1.8 18 [ 20 25 |30 | m

55 | 264 | 264 (264 | 264 | 284 | 284 | 284 | 264 | 204 | 264 | 203 | 2681 | 257 | 254 | 240
60 | 264 | 264 (2064 | 264 | 264 | 2084 | 284 | 264 | 259 | 255 [ 251 | 248 | 244 | 242 | 235
65 | 264 | 264 | 204 | 264 | 264 | 284 | 284 | 255 | 248 | 243 | 239 | 235 | 231 | 220 | 222
TO | 264 | 2684 | 204 | 264 | 264 | 283 | 254 | 244 | 237 | 231 | 227 | 224 | 219 | 216 | 208
TH | 264 | 2684 | 204 | 264 | 284 | 253 | 244 | 233 | 225 | 219 | 215 | 212 | 206 | 202 | 185
B0 | 264 | 284 | 204 | 2604 | 255 | 244 | 234 | 222 | 214 | 208 | 203 | 199 | 184 | 180 | 183
85 | 264 | 264 | 264 | 260 | 246 | 234 | 224 | 211 | 202 | 186 | 191 | 187 | 182 | 179 | 172
80 | 264 | 2684 | 264 | 252 | 237 | 226 | 214 | 201 | 181 | 185 | 180 | 177 | 172 | 188 | 1682
85 | 264 | 264 | 200 | 244 | 229 | 2156 | 204 | 180 [ 181 | 175 | 171 | 1688 | 1682 | 180 | 154
100 | 264 | 264 | 253 | 236 | 220 | 206 | 184 | 180 | 172 | 186 | 162 | 180 | 155 | 152 | 146
106 | 284 | 264 | 246 | 228 | 211 | 186 [ 184 | 172 | 184 | 158 [ 155 | 152 | 147 | 145 | 138
110 | 264 | 2641 | 239 | 220 | 202 | 187 [ 176 | 1684 | 156 | 151 | 148 | 145 | 141 | 138 | 133
115 | 2684 | 256 | 232 (212 | 184 | 179 | 188 | 157 | 150 | 145 | 141 | 138 | 135 | 132 | 127
120 | 264 | 248 | 225 [ 204 | 185 | 172 [ 181 | 150 | 143 | 139 | 135 | 133 | 129 | 127 | 122
125 | 264 | 242 | 218 | 186 | 178 | 185 | 155 | 144 | 138 | 133 | 130 [ 127 | 124 [ 122 | 117
130 | 264 | 236 | 211 | 188 | 171 | 158 | 140 | 138 | 132 | 128 | 125 [ 123 | 119 [ 117 | 112
135 | 250 | 230 | 204 | 181 | 185 | 153 | 143 | 134 | 127 | 123 | 120 | 118 | 115 [ 113 | 108
140 | 254 | 224 | 106 | 174 | 199 | 147 | 138 | 120 | 123 | 119 | 116 [ 114 | 111 | 108 | 104
145 | 240 | 218 | 120 | 188 | 153 | 142 | 133 | 124 | 119 | 115 | 112 | 110 [ 107 | 105 | 101
150 | 244 | 212 | 182 | 182 | 148 | 137 | 120 | 120 | 115 | 111 | 108 | 106 | 102 | 101 | ©F
155 | 238 | 206 | 177 | 198 | 142 | 133 | 125 | 116 | 111 | 107 | 105 | 102 | 100 | 88 | 04
160 | 234 | 189 | 172 | 153 | 139 | 129 [ 121 | 113 | 107 | 104 | 101 | 100 | &7 a5 ehl
165 | 220 | 103 | 166 | 148 | 135 | 125 | 117 | 109 | 104 | 101 (928 |87 (94 |82 | &0
70| 224 | 187 | 162 | 144 | 131 | 121 | 114 | 106 | 101 |98 |95 |84 | ™ o0 | 8@
175 | 219 | 182 | 157 | 140 | 127 | 118 | 111 | 102 | 08 85 |93 | ¢ 22 | &7 |84
180 | 214 | 177 | 152 | 136 | 124 | 114 | 107 | 100 | 96 g2 |90 |89 |88 |85 |81
185 | 208 | 172 | 148 [ 132 | 120 | 111 | 105 | &7 a3 a0 a3 a6 a4 a2 T8
180 | 204 | 1688 | 145 ( 128 | 117 | 108 | 102 | @5 80 et 25 a4 a1 80 v
185 | 188 | 1683 | 141 [ 125 | 114 | 106 | 89 a2 &8 85 23 a2 T8 T3 5
200 | 184 | 158 [ 137 [ 122 | 111 | 102 [ 87 a0 86 83 a1 20 T T8 T3
205|188 | 155 | 134 | 119 | 102 | 100 | 94 et 84 81 T8 T3 Fi} T4 71
210 184 | 152 [ 131 [ 116 | 106 | 98 a2 a6 a2 e i Fi:} T4 T2 T
215 | 180 | 148 | 128 | 114 | 102 | 08 a0 84 80 v Fi:} T4 T2 T 68
220|176 | 145 (125 | 111 [ 101 |84 | B8 | &2 78 T | T4 | T2 70 |68 |66
225|172 | 142 (122 | 109 (88 |82 & | &0 | 7B T4 | T2 | T 68 | 68 |65
230 | 1688 | 138 | 119 | 106 | 97 a0 84 T8 75 T2 T aa a7 68 B84
235 | 185 | 136 | 117 | 104 | 95 83 a2 Tv T3 71 aa 83 66 65 62
240|181 | 1323 | 114 | 102 | 83 a8 a1 75 T2 60 83 86 [:23 [} 81
245 | 158 | 130 | 112 | 100 | B4 |78 | T4 | TO 68 |88 |65 |83 |62 |60
250|155 | 127 (110 |98 (89 | &2 i7_| 72 lij] 67 |65 |64 |62 |6 58

Mote - For other steel grades not covered in Table 8.5, refer to Appendix 8.3,

Mote - For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

39 Revision of Table 8.5f - Shear Buckling Strength for S460 steel with web thickness >16mm < 40mm.
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40. Table 8.5g%°

Table 8.5g - Shear buckling strength gw (N/mm®) of a web (for ¢ £16mm)

7) Grade (245 steel, web thickness < 16mm — design strength p, = 310M/mm*

Table 8.5g - Shear buckling strength q.. (Nfmm’) of a web (for ¢ <50mm)

7) Grade 5550 steel, web thickness < 50mm — design strength g, = 550M/mm*

dit Stiffener spacing ratio ald
04 |05 |08 [OF |08 |08 [10 |12 [14 [168 |18 [20 [25 |30

65 186 | 185 | 185 | 186 [ 186 | 185 | 136 | 188 | 185 | 186 | 186 | 185 | 136 | 125
60 | 186 | 185 | 185 | 1856 | 186 | 185 | 186 | 188 | 185 | 186 | 186 | 185 | 186 | 126
85 | 186 | 186 | 180 | 180 | 186 | 186 | 1806 | 180 | 120 | 126 186 | 184 | 1281 | 180
TO O 186 | 186 | 120 | 180 | 186 | 126 | 180 [ 180 | 184 | 181 [ 170 | 177 | 174 | 172
T8 | 186 | 185 | 185 | 185 | 186 | 186 | 186 | 182 | 177 | 174 | 171 | 180 | 186 | 164

B0 | 186 | 186 | 180 | 180 | 186 | 186 | 183 [ 176 | 171 | 167 | 164 | 182 | 150 | 157
85 | 186 | 186 | 120 | 180 | 186 | 183 | 177 | 160 | 184 | 160 [ 157 | 165 | 151 | 140
o0 | 1506 | 186 | 180 | 150 | 18D | 77 | 171 [ 163 | 157 | 153 [ 150 | 148 | 144 | 142
95 | 188 | 185 | 185 | 188 | 179 | 172 | 1685 [ 158 | 151 | 148 | 143 | 140 | 136 | 134
100 | 186 | 186 | 188 | 184 | 174 | 165 | 150 [ 150 | 144 | 138 | 136 | 133 | 128 | 127

105 | 186 | 186 | 188 | 170 [ 160 | 180 | 153 | 144 | 137 | 132 | 1208 | 127 | 123 | 121
10| 186 | 186 | 188 | 174 [ 164 | 155 | 147 [ 137 | 131 | 126 [ 123 | 121 | 118 | 118
15| 186 | 136 | 181 | 160 [ 150 | 140 | 441 [ 131 | 126 | 121 | 118 [ 116 | 192 | 111
120 | 186 | 136 | 177 | 165 | 154 | 144 | 136 [ 126 | 120 | 196 [ 113 | 111 | 108 | 106
125 | 126 | 126 | 173 | 160 | 148 | 138 | 120 [ 121 | 196 | 141 [ 108 | 107 | 102 | 102

225 | 144 | 198 | 102 | &1 a2 T8 T2 G7 | &84 g2 G0 58 | &7 58

230 [ 141 | 116 | 100 | BB | 81 75 7O | 85 | &2 60 | 655 | &8 58 55
235 138 | 113 | 08 B | 78| T2 86 [ 64 | &1 56 | 67 | 58 | 55 54
240 [ 135 111 | D8 B | 77| T2 a7 | 63 | &0 58 53 | 655 | 54 53
245 132 | 100 | D4 B3| 78| 7O a8 | & 58 63 | 65 | 54 | 52 52
280 | 120 | 107 | 92 22 74 | B9 84 | 80 | &7 65 | 54 | 53 | H1 51

dit Stiffener spacing ratio ald

04 |05 |06 |07 |08 |08 |10 (12 |44 |16 [18 |30 |25 |30 |m
55 | 330 | 330 | 330 | 330 | 330 | 330 | 330 | 328 | 320 | 314 | 300 | 306 | 300 | 207 | 230
60 | 330 | 330 | 330 | 330 | 330 (330 | 325 | 313 | 304 | 207 | 203 | 289 | 283 | 279 | 270
65 | 330 | 330 | 330 | 330 | 330 | 322 | 311 | 208 | 288 | 281 | 276 | 272 | 285 | 281 | 252
TO | 330 | 330 | 330 | 330 | 323 (309 | 287 | 283 | 272 | 265 | 250 | 255 | 243 | 243 | 234
75 | 330 | 330 | 330 | 327 | 310 | 206 | 283 | 207 | 256 | 248 | 242 | 238 | 231 | 227 | 218
80 (330 | 330 | 330 | 216 | 208 (282 | 260 | 252 | 240 | 232 | 227 | 222 | 216 | 213 | 204
85 | 330 | 330 | 325 | 304 | 286 (289 | 255 | 237 | 226 | 219 | 2123 | 210 | 204 | 200 | 182
80 (330 | 330 | 316 | 20@ | 274 (256 | 240 | 224 | 214 | 207 | 202 | 188 | 182 | 189 | 132
85 | 330 | 330 | 306 | 282 | 261 (243 | 228 | 212 | 202 | 196 | 191 | 188 | 182 | 178 | 172
100 ( 330 | 322 | 206 | 271 | 249 (230 | 216 | 202 | 182 | 186 | 181 [ 178 | 173 | 170 | 183
105 ( 330 | 315 | 286 | 2680 | 237 (219 | 206 | 182 | 183 | 177 | 173 | 170 | 185 | 1682 | 156
110 ( 330 | 306 | 276 | 240 | 226 (200 | 197 | 183 | 175 | 189 | 185 | 162 | 157 | 155 | 148
115 ( 330 | 267 | 286 | 238 | 216 | 200 | 188 | 175 | 187 | 1682 | 158 | 155 | 150 | 148 | 142
120 ( 325 | 289 | 256 | 228 | 207 (162 | 180 | 1688 | 180 | 155 | 151 | 148 | 144 | 142 | 1386
125 | 318 | 230 | 246 | 218 | 188 | 184 | 173 | 181 | 154 | 148 [ 145 | 143 | 138 | 136 | 131
130 [ 311 | 272 | 236 | 210 | 181 | 177 | 166 | 155 | 148 | 143 | 140 [ 137 [ 133 | 131 | 126
135 ( 304 | 2682 | 227 | 202 | 184 (171 | 180 | 148 | 142 | 138 [ 134 | 132 | 128 | 126 | 121
140 | 207 | 285 | 219 | 105 | 178 | 185 | 154 | 144 | 137 [ 133 | 130 | 127 | 124 | 122 | 117
145 ( 200 | 246 | 212 | 188 | 171 (159 | 149 | 138 | 132 | 128 [ 125 [ 123 | 119 | 117 | 113
150 | 283 | 238 | 205 | 182 | 166 | 154 | 144 | 134 | 128 | 124 | 121 [ 118 [ 115 | 113 | 109
155 ( 275 | 230 | 108 | 176 | 160 | 149 | 140 | 130 | 124 | 120 [ 117 [ 115 | 112 | 110 | 105
160 ( 269 | 223 | 182 | 171 | 155 [ 144 | 135 | 126 | 120 | 116 | 113 [ 111 | 108 | 106 | 102
1685 | 262 | 216 | 186 | 186 | 151 | 140 | 131 | 122 | 117 | 113 | 110 | 108 | 105 | 103 | 88
170 [ 285 | 210 | 181 | 161 | 146 | 1356 | 127 | 119 | 113 | 109 | 107 | 105 | 102 | 100 | ©&
175 ( 248 | 204 | 175 | 156 | 142 (132 | 124 | 115 | 110 | 106 | 104 | 102 | 88 a7 a3
180 | 240 | 188 | 171 | 152 | 138 | 128 | 120 | 112 | 107 | 103 [ 101 | 88 a6 a5 ‘"
185 ( 234 | 162 | 186 | 148 | 134 | 124 | 117 | 109 | 104 | 100 | 93 a6 a4 a2 a8
180 ( 228 | 188 | 182 | 144 | 131 [ 121 | 114 | 106 | 101 | 88 a5 a4 " 80 a6
185 | 222 | 182 | 157 | 140 | 127 [ 118 | 111 | 1023 | 88 a5 a3 a1 80 a7 a4
200 ( 216 | 178 | 154 [ 137 | 124 [ 115 | 108 | 101 | 88 a3 a1 a9 a7 85 a2
205 | 211 | 174 | 150 [ 133 [ 121 [112 | 106 |98 |94 | 80 | &7 |84 |83 |E0
210 ( 206 | 170 | 148 | 130 | 118 [ 110 | 102 | 96 a2 20 a6 85 a2 a1 T8
215 | 201 | 186 | 143 [ 127 (116 (107 | 101 |94 |80 |80 |84 |83 |80 |70 |76
220 | 167 | 182 | 140 [ 124 | 112 | 105 | 03 a2 a7 85 a2 a1 Fi:l T T4
225|102 | 158 | 1356 121 | 110 | 102 |98 | D0 |85 |83 | & 70 |77 | TE | T3
230 ( 188 | 185 | 134 | 119 | 108 | 100 | 94 et 84 a1 T8 Tv 75 T4 T
235 | 184 | 182 | 131 | 116 | 106 | 03 02 |85 |82 79 |77 | TG | T4 |T2 | TO
240 | 180 | 148 | 128 | 114 | 104 |08 a0 84 80 T K} T4 T2 T 63
245 | 177 | 145 | 125 [ 111 [ 101 (94 |83 | &2 |72 78 | T4 | T2 | T 60 | 67
260 | 173 | 143 | 123 [ 108 [ 89 a2 a7 a1 i7 T4 73 il [i*] 68 85

Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3,

Mote : For other steel grades not covered in Table 8.5, refer to Appendix 3.3.

40 Revision of Table 8.5g - Shear Buckling Strength for S550 steel with web thickness < 50mm.
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41. Table 8.5h*!

Table 8.5h - Shear buckling strength gu (N'mm’) of a web (for 16mm < { < 35mm)

Table 8.5h - Shear buckling strength q. (N'mm?) of a web (for 50mm = ¢ <100mm)

£) Grade G345 steel, web thickness =16mm < 35mm — design strength p, = 235N/mm’

8) Grade 5550 steel, web thickness =50mm <100mm — design strength p, = 530N/mm’

dit Stiffener spacing ratio a'd dit Stiffener ing ratio ald
04 |05 |06 [0F |0QB (0B 10 |12 [ 14 16 |18 [20 |25 [ 30 [ = 04 |05 Jos [o7 Jos Joo [40 [12 [148 16 [18 |20 |25 [ 30 [ =

55 ATV AT | A7 | ATF [ ATT | ATT | ATF [ ATT | ATT [ 7T | ATT | AT [ AFT | 17T [ 17T 65 | 318 | 318 [ 318 | 318 | 318 | 318 | 318 | 318 | 311 | 306 | 301 | 206 | 263 | 260 | 282
&0 ATV | ATT | ATT | ATF [ ATT | ATT | AT | ATT | ATT | ATT | ATT | AT | ATT | 47T [ ATT 60 | 318 | 318 (318 | 318 | 318 | 318 | 316 | 305 | 206 | 260 | 286 | 282 | 276 | 273 | 285
G5 | 177 | ATT | 7T | ATT | ATT | ATT | ATT | ATT | 177 | ATT | A7 | 177 | 175 | 173 | 1@ 65 | 318 | 318 | 318 | 318 | 31& | 313 | 303 | 280 | 281 | 275 | 270 | 266 | 280 | 256 | 247
TOO| ATT | ATT | AT | AT | ATT | AT | ATT | ATT | 177 | 1T4 | 172 | 170 | 188 | 168 | 1@2 TO | 318 | 318 | 318 | 318 | 314 | 301 | 200 | 276 | 266 | 250 | 254 | 250 | 243 | 238 | 229
TE ATT | A77 | AT | ATF | A77 | ATF | 177 [ A76 | 171 | 168 | 166 | 184 | 161 | 150 | 156 TH | 318 | 318 (318 | 318 | 302 | 288 | 276 | 282 | 2561 | 244 | 238 | 233 | 226 | 222 | 214
&0 AT | ATT | 77 [ AT | ATF | 177 | 176 | 170 | 165 | 162 | 150 | 157 | 154 [ 152 | 147 80 | 318 | 318 (318 | 307 | 201 | 276 | 283 | 247 | 236 | 228 | 222 | 219 | 212 | 208 | 21
85 AT | AT | 77 [ ATF | ATF | 176 | 170 | 164 [ 150 | 155 | 152 | 150 | 147 | 145 | 140 85 | 318 | 318 (317 | 267 | 279 | 263 | 280 | 233 | 222 | 215 | 210 | 206 | 200 | 187 | 189
a0 AT | ATT | AT7 [ AT | ATF | 171 | 185 | 158 [ 152 | 149 | 145 | 144 | 140 [ 138 | 133 80 | 318 | 318 (307 | 286 | 287 (251 | 236 | 220 | 210 | 202 | 168 | 104 | 189 | 186 | 178
a5 AT | AT | AT7 | AT | 1T3 | 185 | 152 | 152 [ 145 | 142 | 138 | 137 | 133 [ 131 | 126 85 | 318 | 318 (208 | 276 | 256 | 238 | 223 | 208 | 109 | 162 | 187 | 184 | 179 | 176 | 168
100 | 177 [ 177 | ATT | 177 | 188 | 161 | 154 | 145 | 140 | 138 | 133 | 130 | 125 | 124 | 118 100 | 318 | 314 | 288 | 285 | 244 226 | 212 | 188 | 188 | 182 | 178 | 175 | 170 | 167 | 160
105 | 177 | A77 [ 177 | 173 | 183 | 155 | 148 | 140 | 134 | 120 | 126 | 124 | 120 | 118 [ 194 105 | 318 | 306 (279 | 285 | 233 (215 | 202 | 188 | 180 | 174 | 170 | 167 | 182 | 158 | 153
0| 177 | 177 | 177 | 168 | 150 | 150 | 143 | 134 | 128 | 1253 | 120 | 118 | 115 | 113 | 108 110 | 318 | 288 (270 | 244 | 222 (206 | 183 | 180 | 172 | 186 | 1682 | 158 | 154 | 152 | 146
M5 | 177 [ 177 | 175 | 164 | 154 | 145 | 137 | 128 | 122 | 198 | 115 | 113 | 110 | 108 [ 104 115 | 318 | 280 | 280 | 233 | 212 (187 | 185 | 172 | 1684 | 159 | 155 | 152 | 148 | 145 | 140
120 | 177 | 177 | 171 | 168 | 140 | 140 [ 132 | 123 | 117 | 113 | 110 | 108 | 105 | 103 | 09 120 | 318 | 282 (251 | 223 | 203 [ 188 | 177 | 185 | 157 | 152 | 148 | 1456 | 142 | 138 | 134
125 | 177 | 177 | 167 | 155 | 144 | 135 | 126 | 118 | 112 | 108 | 108 | 104 | 101 o9 o5 125 | 310 | 274 (241 | 214 | 185 [ 181 | 170 | 158 | 151 | 145 | 142 | 140 | 135 | 134 | 128
1300 | 177 | 77 [ 183 | 151 | 138 | 128 | 121 | 113 | 108 | 104 | 102 | 100 | 97 a5 a2 130 | 302 | 286 (232 | 206 | 188 174 | 183 | 152 | 145 | 140 | 137 | 135 | 131 | 128 | 123
135 | 177 | 174 | 152 | 146 | 135 | 124 | 117 | 1028 | 104 | 100 | B8 a8 a3 a2 83 135 | 286 | 258 (223 | 180 | 181 [ 167 | 157 | 147 | 140 | 135 | 132 | 130 | 126 | 124 | 119
1400 | 177 | 170 | 155 | 142 | 130 | 120 [ 113 | 105 | 100 a7 a4 a3 a0 89 85 140 | 280 | 250 (215 | 182 | 174 [ 1681 | 152 | 141 | 135 | 130 | 127 | 125 | 121 | 118 | 115
145 | 177 | 167 | 151 | 137 [ 125 | 116 | 108 | 11 a7 a3 " a8 a7 85 82 145 | 283 | 242 (208 | 185 | 168 [ 156 | 146 | 136 | 130 | 1286 | 123 | 121 | 117 | 115 | 111
150 | 177 | 164 | 148 | 133 | 121 | 112 [ 105 | @8 a3 a0 a8 a8 a4 83 T8 180 | 276 | 233 (201 | 172 | 183 [ 151 | 142 | 132 | 126 | 122 | 119 | 117 | 113 | 111 | 107
185 | 177 [ 160 | 144 [ 128 | 197 | 108 [ 102 | @5 | @0 | 87 | 85 [ 84 | &1 80 | 77 185 | 270 | 226 | 184 | 173 | 157 [ 146 | 137 | 128 [ 122 | 11& | 115 | 113 | 110 | 108 | 104
180 | 176 | 157 | 140 | 125 | 193 | 105 | @8 | 02 | &7 | 85 | 823 | &1 i I 160 | 263 | 218 | 188 | 188 | 153 [ 141 | 133 | 124 [ 118 | 114 | 111 | 109 | 106 | 104 | 100
185 | 173 [ 154 | 136 [ 121 | 190 | 102 | ©5 | BO | B | 82 | BO | 7O | V8 | 7B | T2 185 | 256 | 212 | 183 | 182 | 148 [ 137 | 120 | 120 | 114 | 111 | 108 | 106 | 103 | 101 | 87
70| 170 | 150 | 132 | 117 | 107 | 08 a3 B8 B2 20 Ta T4 T4 T2 TO 170 | 250 | 206 | 177 | 158 | 144 [ 133 | 125 | 116 | 111 | 107 | 105 | 103 | 100 | 88 a4
175 | 188 | 147 | 128 | 114 | 104 | D8 a0 B4 B0 77 75 T4 T2 T 53 175 | 243 | 200 (172 | 153 | 138 [ 128 | 121 | 113 | 108 | 104 | 102 | 100 | &7 a5 a2
180 | 185 | 144 | 124 | 111 | 101 a3 &7 &2 Ta 75 T3 T2 70 [il] [ili] 180 | 238 | 194 (167 | 148 | 136 [ 126 | 118 | 110 | 105 | 101 | 88 a7 a4 a3 a8
185 | 182 | 140 | 121 | 108 | B8 =1l 85 e T3 T3 T TO 58 a7 G4 185 | 230 | 180 (163 | 145 | 132 (122 | 115 | 107 | 102 | @8 a6 a5 a2 a0 a7
160 | 188 | 137 | 118 | 106 | 495 fets 83 T T4 T 1=} 58 68 65 53 180 | 223 | 184 [ 158 | 141 | 128 [ 118 | 112 | 104 | 89 a8 a4 a2 a9 et a4
185 | 157 | 134 [ 115 | 102 | 293 a8 a1 75 T2 ag [t a8 G4 63 81 185 | 218 | 17@ | 155 | 137 | 126 | 116 | 108 | 101 | &7 a4 " a0 a7 86 a2
200 154 | 130 [ 112 | 100 | @1 24 Fi'l 73 70 [5]:] [:5:] a5 83 az 5g 200 | 212 | 175 [ 151 | 134 | 122 | 113 | 106 | 98 a4 " a9 a7 85 a4 80
205 | 151 | 127 | 100 a7 28 B2 77 72 [ 55 ;13 %3 81 a0 ) 205 | 207 | 171 | 147 | 131 | 118 | 110 | 104 | &7 a2 a9 a7 85 83 a1 78
210 148 | 124 | 107 a5 28 20 75 70 a7 ;3 %3 g2 80 e 57 210 | 202 | 187 | 144 | 128 | 116 | 108 | 101 | 94 a0 a7 85 83 a1 a0 T8
215 | 148 | 121 | 104 a3 24 78 T3 ot a5 a3 a1 a0 53 57 55 215 | 187 | 182 | 140 | 125 | 114 | 105 | €8 a2 &8 85 83 a1 T8 T8 5
220 | 143 | 118 | 102 a0 B2 78 Fal a7 a3 a1 a0 5O 57 L] 54 220 182 | 159 [ 137 | 122 | 111 | 103 | &7 a0 86 83 81 e Tv TB T3
225 | 140 | 115 | @9 B8 20 T4 70 a5 52 a0 5O 57 L1} 55 53 225 | 188 | 155 [ 134 | 119 | 108 | 100 | @4 83 a4 a1 Ta T8 Fi} T4 71
230|137 | 113 | &7 | 88 | TR | T3 | &8 | &4 | &1 f3 | 57 | 58 | 55 | 54 | &2 230 | 185 | 182 | 131 | 117 | 106 | 08 92 | &g |82 79 |77 | T8 | T4 | T3 [ TO
235|134 (111 | 85 | 88 | T7 | T G7 | 62 | 58 | 57 | 58 | 55 | 53 | 53 | 5O 235|181 | 140 (128 [ 114 | 104 |06 |00 | &4 |80 |TE | TH (74 | T2 [T 68
240|132 (108 | 83 | 83 | 75| 7O | &5 | &1 58 f8 | 55 | 54 | &2 &1 48 240 | 177 | 146 (126 | 112 | 102 |94 |83 |82 |TB |78 | T4 (T3 | T 70 | 67
245 | 128 | 106 | & &1 T4 | &8 G4 | 60 | &7 | 55 | 54 | 53 | &1 50 | 48 245 | 172 | 143 | 122 | 109 | 100 | @2 | & TPl T4 | T[T 60 | 68 | 66
250 | 125 | 104 | 89 | &0 | 72 | 67 | &3 | 59 | 68 | A4 | 53 | 62 | 50 | 48 | 47 250 (170 | 140 (121 | 107 |98 |@0 185 |79 |75 |73 | T 70 |88 |87 | B4

Maote - For other steel grades not covered in Table 8.5, refer to Appendix 8.3,

Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

41 Revision of Table 8.5h - Shear Buckling Strength for S550 steel with web thickness >50mm < 100mm.
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42. Table 8.5i*

Table 8.5i - Shear buckling strength g, (N/mm®) of a web (for t < 16mm)

9) Grade §390 steel, web thickness £16mm — design strength p, = 350Mimm*

Table 8.5i - Shear buckling strength g, (N/mm?) of a web (for ¢ < 50mm)

9) Grade 5690 steel, web thickness < 50mm — design strength p, = 630MN/mm

)

dt Stiffener spacing ratio a'd
04 |05 (08 a7 |08 |08 1.0 12 1.4 1.6 18 | 20 [25 30 |

55 290 | 290 ( 290 | 210 ( 290 | 270 | 290 | 290 | 290 | 290 | 210 [ 290 | 210 | 290 | 210
60 | 210 210 | 210 | 210 | 210 | 210 | 290 | 210 | 210 [ 210 | 210 | 210 | 207 | 205 | 200
65 | 210 210 | 210 | 270 | 290 ( 270 | 270 | 270 | 200 | 206 | 208 | 201 | 188 [ 195 | 1M1
TO | 20| 290 | 210 | 290 | 290 | 290 | 2790 | 207 | 201 | 197 | 185 | 192 | 180 | 187 | 181
75 290 ) 210 | 210 | 210 | 290 | 270 | 207 | 180 | 193 | 120 | 186 [ 184 | 180 | 178 | 172
B0 | 290 290 | 210 | 210 | 290 | 207 | 200 | 181 | 185 [ 181 | 178 | 176 | 171 | 168 | 163
85 | 290 290 | 210 | 290 | 208 | 200 | 192 | 184 | 177 [ 172 | 160 | 168 | 182 | 158 | 153
a0 290 ) 290 [ 290 | 290 | 202 | 193 | 185 | 176 | 169 | 184 | 160 [ 158 | 153 | 150 | 144
a5 290 ) 290 | 270 | 206 | 195 | 155 | 178 | 188 | 161 | 155 | 152 [ 148 | 145 | 142 | 137
100 | 290 | 210 | 210 | 201 | 190 | 180 | 171 | 180 | 153 | 148 | 144 | 142 | 138 | 135 [ 120
105 | 290 | 290 | 208 | 195 | 183 | 173 | 164 | 153 | 148 | 141 | 137 | 135 | 131 | 128 | 124
10| 290 | 290 | 203 | 182 | 177 | 186 | 157 | 146 | 138 | 134 | 131 | 128 | 125 | 123 | 118
M5 | 290 | 290 | 198 | 184 | 171 | 158 | 150 | 138 | 133 | 128 | 125 | 123 | 120 | 118 | 113
120| 290 | 210 | 193 | 178 | 185 | 153 | 143 | 1234 | 127 [ 123 | 120 | 118 | 115 | 113 [ 108
125 | 290 | 205 | 188 | 172 | 158 | 146 | 138 | 128 | 122 | 198 | 115 | 193 | 110 | 108 [ 104
130 | 290 | 201 | 183 | 167 | 162 | 141 | 132 | 123 | 197 [ 194 | 111 | 102 | 106 | 104 [ 100
135 | 290 | 187 | 178 | 161 | 146 | 136 | 127 | 110 | 193 | 100 | 107 | 105 | 102 | 100 | @@
140 | 290 | 182 | 173 | 156 | 141 | 131 | 123 | 1494 | 108 | 105 [ 103 | 101 | @8 88 | @3
145 | 290 188 | 168 | 150 | 138 | 126 | 198 | 190 | 105 | 102 | @9 a8 a5 a3 89
150 | 207 | 184 | 163 | 145 | 132 | 122 | 115 | 107 | 102 a8 ag a4 a2 an a8
185 | 203 | 179 | 158 | 140 | 127 | 118 | 191 | 103 | @8 95 | @2 | ™ Bo | &7 | &4
180 | 200 | 175 | 153 | 136 | 123 | 114 | 107 | 100 | 95 | @2 a0 | B8 B8 | &84 | &1
185 | 196 [ 171 | 148 | 132 | 120 | 191 | 104 | &7 az a8 a7 a8 83 a2 T8
1700 182 | 185 | 144 | 128 | 116 | 108 | 101 a4 an a7 85 a3 a1 T T8
175 | 180 | 162 | 120 | 124 | 113 | 104 | 98 " B7 | B4 | B2 21 7E T T4
180 | 185 | 158 | 136 | 121 | 110 | 102 | 95 | &% | 85 | &2 &0 | T8 T8 | 75 | T2
185 | 182 | 183 | 132 | 117 | 107 | @& a3 a8 a2 a0 T8 T8 T4 T3 T0
180 | 178 | 148 | 128 | 114 | 104 | 88 an 84 a0 T8 T8 T4 72 T 1]
185 | 174 | 145 | 126 | 111 | 101 | 84 | 88 82| 78 T8 | T4 | T2 70 | 88 | &8
200 171 | 142 | 122 | 108 | 89 a1 a8 80 T8 T4 T2 T 60 a7 [:1:
205 | 167 (138 | 110 | 106 | 98 | 80 | B4 | T@ | T4 [ T2 70 | 89 | 87 | B8 | &2
210 | 164 | 135 | 116 | 103 | 94 | 87 | &2 78| T3 | TO | &8 67 | 65 | 64 | &2
215 | 180 | 132 | 113 | 101 | 82 85 | &0 | T4 | T1 a3 G7 | 88 | 84 | 83 | &0
220 187 | 128 | 111 ag a0 83 T8 T3 &g a7 65 [:L3 G2 a1 50
225 | 153 | 125 | 108 ag 83 a1 Ta T [t a5 G4 83 81 a0 &7
230 | 150 (123 | 106 | o4 | B0 | O | Y5 | 69 | 60 | 64 | &2 1 60 | 59 | 58
235 | 148 | 120 | 104 | @2 84| 78 Y3 | &8 | 85 | &3 | &1 G0 | 58 &7 | 55
240 | 143 | 118 | 102 a0 a2 T8 T &7 63 a1 G0 58 57 58 54
245 | 140 | 118 | @98 &8 80 T4 T 85 g2 a0 58 58 56 55 53
250 | 138 | 113 | a7 7 | 7o | v3 | 89 | 84 | &1 69 | 57 | 58 | 55 | 54 | &2

Mote - For other steel grades net covered in Table 8.5, refer to Appendix 8.3.

dit Stiffener spacing ratio a'd

04 (05 |06 |07 |08 (0D 10 |12 | 1.4 16 |18 |20 |25 |30 | m
55 | 414 | 414 | 414 | 414 [ 414 | 414 | 402 | 386 | 375 | 367 | 360 | 356 | 348 | 343 | 332
60 | 414 | 414 | 414 | 414 [ 413 | 307 | 332 | 365 | 353 | 344 | 337 | 331 [ 32% | 318 | 306
85 | 414 | 414 | 414 | 414 [ 306 | 378 | 383 | 344 | 330 | 320 | 313 | 307 | 208 | 202 | 282
TO | 414 | 414 | 414 | 400 | 370 | 300 | 343 | 323 | 308 | 207 | 200 | 285 | 277 | 272 | 282
TH | 414 | 414 | 411 | 3B5 | 362 | 341 | 323 | 301 | 287 | 278 | 271 | 266 | 258 | 254 | 244
80 | 414 | 414 | 387 | 369 | 344 | 322 | 303 | 282 | 280 | 200 | 254 | 249 | 242 | 238 | 220
85 | 414 | 414 | 383 | 353 | 227 (304 | 285 | 266 | 253 (245 | 230 | 235 | 228 | 224 | 215
90 | 414 | 404 | 389 | 338 | 210 (287 | 288 | 251 | 239 (231 | 228 | 222 | 215 | 212 | 203
05 (414 | 382 | 355 | 322 (203 | 272 | 255 | 238 | 227 | 219 | 214 | 210 [ 204 | 204 | 183
100 | 414 | 380 (341 | 306 | 278 | 258 | 242 | 226 | 215 | 208 | 203 | 200 | 194 | 194 | 183
105 | 412 | 388 (327 | 201 | 265 | 246 | 231 | 215 | 205 | 198 | 184 | 180 [ 185 | 182 | 174
110 | 402 | 386 (313 | 278 | 253 | 235 | 220 ( 205 | 196 | 180 | 185 | 181 [ 178 | 173 | 166
115 | 302 | 344 (200 | 206 | 242 | 224 | 211 | 106 | 187 | 181 | 177 | 174 [ 189 | 166 | 158
120 | 382 | 331 (287 | 256 | 232 | 215 | 202 | 188 | 179 | 174 | 1680 | 186 | 181 | 159 | 1563
125 | 372 | 319 (275 | 245 | 223 | 206 | 184 [ 181 | 172 | 167 | 163 | 180 | 155 | 152 | 146
130 | 383 | 307 | 265 | 235 | 214 | 188 | 186 | 174 [ 186 | 180 | 156 | 154 | 149 | 147 | 181
135 ( 353 | 268 | 255 | 227 (206 | 181 | 179 | 167 [ 180 | 154 | 151 | 148 | 144 | 141 [ 136
140 [ 343 | 285 | 246 | 219 | 189 | 184 | 173 | 1681 [ 154 | 148 | 1456 | 143 | 138 | 1356 | 131
145 | 333 | 275 [ 237 | 211 | 182 | 178 | 187 | 156 | 149 | 144 | 140 | 138 | 134 | 131 | 126
150 | 323 | 286 (220 | 204 | 186 | 172 | 181 [ 151 | 144 | 130 | 135 | 133 | 129 | 127 | 122
185 | 313 | 257 (222 | 107 | 180 | 1686 | 156 | 146 | 130 | 134 | 131 | 128 [ 125 | 123 | 118
160 | 303 | 248 (215 | 181 | 174 | 181 [ 151 [ 141 | 135 | 130 | 127 [ 125 [ 121 | 119 | 114
185 | 204 | 242 (208 | 185 | 160 | 186 | 147 [ 137 | 131 | 126 | 123 [ 129 | 117 | 116 | 111
170 | 285 | 235 202 | 180 | 164 | 1582 | 142 | 1323 | 127 | 122 | 120 | 117 | 114 | 112 | 108
175 | 277 | 228 (187 | 175 | 199 | 147 [ 138 [ 1289 | 12Z | 119 | 116 | 114 [ 111 | 108 | 105
180 ( 260 | 222 | 184 | 170 [ 155 (143 | 1356 | 125 [ 120 | 116 | 113 | 111 | 108 | 106 | 102
185 ( 282 | 218 | 186 | 185 [ 151 (138 | 131 | 122 [ 116 [ 113 | 110 | 108 | 105 | 103 | 88
100 ( 255 | 210 | 181 | 164 | 147 (136 | 127 | 119 [ 113 | 110 | 107 | 105 | 102 | 100 | 98
105 | 248 | 208 | 176 | 157 [ 143 [ 132 | 124 | 116 | 110 | 107 | 104 | 102 | 90 as o4
200 ( 242 | 200 | 172 | 153 [ 139 | 128 | 121 | 113 | 108 | 104 | 102 | 100 | 67 a5 a2
205 ( 236 | 185 | 168 | 148 | 136 | 126 | 118 | 110 | 105 | 102 | 0O a7 a5 o3 80
210 ( 231 | 180 | 164 | 146 [ 132 | 122 | 115 | 108 | 102 | 99 o7 a5 oz eyl a7
215 ( 225 | 188 | 180 | 142 | 130 120 | 113 | 105 | 100 | 97 a5 a3 a0 a9 85
220 ( 220 | 181 | 156 | 138 | 127 (117 | 110 | 1023 | 88 a5 a2 " 28 a7 83
225 215 | 177 | 153 | 136 | 124 [ 115 | 10& | 100 | 98 a3 a0 a8 a6 85 81
230 [ 211 | 174 | 150 | 133 [ 121 (112 | 105 | 88 a4 Eal &8 a7 a4 83 80
235 206 | 170 | 148 | 130 | 118 [ 110 | 103 | 88 a2 a8 86 a5 a2 81 T8
240 | 202 | 188 | 143 | 127 | 116 [ 107 | 101 | 04 a0 ar 85 23 Eahl e T8
245 | 168 | 182 | 140 | 125 | 114 [ 105 | €9 a2 23 a5 83 Eahl T8 T8 75
250 [ 164 ) 180 | 138 | 122 | 111 | 103 | 87 a0 28 83 &1 80 T ¥ili] 73

MNote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

4 Revision of Table 8.5i - Shear Buckling Strength for S690 steel with web thickness < 50mm.
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43. Table 8.5}

Table 8.5j - Shear buckling strength q. (N/mm?) of a web (for 16mm < t £ 35mm)

Table 8.5 - Shear buckling strength g, (N/mm?) of a web (for 50mm = ¢ <100mm)

10) Grade @290 steel, web thickness =>18mm <35mm — design strength p, = 325M/mm’

10) Grade 5690 steel, web thickness =50mm £ 100mm — design strength p, = 650Mimm*

dit Stiffener spacing ratio ald

dit Stiffener spacing ratio ald 04 |05 |06 (07 |08 |08 1.0 12 14 16 |18 | 20 25 |30 | =
04 |05 |06 |07 |08 08 [10 J12 [14 [168 |18 [20 |25 |30 |= 55 | 300 | 380 | 300 | 200 [ 200 | 380 | 285 | 270 | 260 [ 352 | 247 | 24z | 335 [ 3a1 | 321

65 [ 201 | 201 | 201 | 201 | 201 [ 201 | 201 | 201 [ 201 | 201 | 201 [ 201 | 201 | 201 [ 201 B0 | 200 | 300 | 200 ( 300 | 200 | 330 | 367 | 351 | 340 | 231 | 325 | 220 | 312 | 308 | 207
60 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 200 | 198 | 194 85 | 200 | 300 | 200 (300 | 279 | 363 | 340 | 332 | 319 | 210 | 302 | 202 | 200 | 2856 | 273
65 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 180 | 197 | 196 | 192 | 190 | 185 TO | 200 | 300 | 200 ( 333 | 304 | 346 | 331 | 312 | 200 | 280 | 282 | 2v7 | 260 | 284 | 254
7O 201 | 201 | 201 | 201 | 201 | 201 | 201 | 200 | 185 | 191 | 188 | 157 | 183 | 181 [ 176 TS5 | 200 | 300 | 200 ( 360 | 248 | 320 | 312 | 202 | 270 | 209 | 283 | 268 | 251 | 247 | 237
TS5 | 201 | 201 | 201 | 201 | 201 | 201 | 200 | 193 | 187 | 184 | 181 | 179 | 175 | 173 | 168

B0 | 200 | 300 | 2380 (385 | 332 | 312 | 204 | 274 | 201 | 253 | 247 | 242 | 235 | 2 | 222
20 201 | 201 | 201 | 201 | 201 | 200 | 193 | 186 | 180 | 176 | 173 | 170 | 167 | 164 [ 150 &5 | 300 | 380 (367 (340 (316 | 285 | 277 | 258 | 246 | 238 | 232 | 228 | 221 | 218 | 208
85 | 201 | 201 [ 201 | 201 | 201 | 194 | 187 [ 178 | 172 | 188 | 185 | 162 | 158 | 156 | 150 00 | 200 | 336 (355 | 226 | 301 | 278 | 261 [ 244 | 232 | 2256 | 219 | 215 | 200 | 205 | 167
o0 | 201 | 201 | 201 | 201 | 196 | 187 | 180 | 171 | 185 | 160 | 157 | 154 | 150 | 147 | 141 05 | 300 | 375 (342 | 312 | 285 | 284 | 247 [ 231 | 220 | 213 | 208 | 204 | 168 | 185 | 187
95 | 201 | 201 | 201 | 200 | 190 | 181 | 173 | 164 | 167 | 152 | 140 | 145 | 142 | 130 | 134 100 | 380 | 364 (328 | 267 | 270 | 280 | 235 | 219 | 208 | 202 | 187 | 184 | 18&8 | 185 | 178
100 | 201 | 201 | 201 | 194 | 184 | 175 | 167 | 157 | 180 | 145 | 141 | 130 | 135 | 132 | 127

105 | 380 | 352 | 216 | 283 | 257 | 238 | 224 | 209 | 189 | 182 | 188 | 184 | 178 | 176 | 188
105 | 201 | 201 | 201 | 180 | 178 | 168 | 180 | 150 | 142 | 138 | 134 | 132 | 128 | 128 | 121 110 | 385 | 342 | 203 | 270 | 246 | 228 | 214 | 189 | 180 | 184 | 179 | 176 | 171 | 1688 | 182
0| 201 | 201 | 197 | 184 | 172 | 162 | 153 | 143 | 135 | 131 | 128 | 126 | 122 | 120 | 115 115 | 376 | 331 | 201 | 258 | 235 | 218 | 204 | 181 | 182 | 176 | 172 | 188 | 184 | 181 | 155
15| 201 | 201 | 192 | 178 | 166 | 156 | 148 | 138 | 130 | 126 | 123 | 120 | 117 | 195 | 110 120 | 387 | 320 | 278 | 247 | 225 | 209 | 196 | 183 | 174 | 168 | 1684 | 181 | 157 | 154 | 148
120 | 201 | 201 | 187 | 173 | 161 | 150 | 140 | 131 | 1258 | 120 | 197 | 115 | 112 | 190 | 106 125 | 356 | 308 | 267 (238 | 216 | 200 | 188 175 | 167 | 162 | 158 [ 155 | 150 | 145 | 142
125 201 | 189 | 183 | 188 | 155 | 143 [ 135 [ 125 | 120 [ 196 | 113 | 111 | 108 | 106 | 102

130 | 340 | 288 | 257 | 228 | 208 | 1683 | 181 | 1689 | 181 | 155 | 152 | 148 | 145 | 142 | 137
930 | 201 | 1e5 | 178 | 183 | 140 | 138 | 128 | 121 | 195 | 111 | 108 | 108 | 103 | 102 | es 135 | 340 | 287 (247 | 220 | 200 | 135 | 174 | 162 | 185 | 150 | 145 | 143 | 1392 | 137 | 132
25| 201 | 191 | 173 | 157 | 143 | 133 | 125 | 118 | 111 | 107 | 104 | 102 | 100 o8 o4 140 | 331 | 277 (238 | 212 [ 183 [ 179 | 188 | 157 | 149 | 144 | 141 | 138 | 134 | 132 | 127
40| 201 | 187 | 188 | 152 | 138 | 128 | 120 | 112 | 107 | 103 | 101 o o8 o4 a1 145 | 321 | 287 (230 | 205 [ 186 | 172 | 1682 | 151 | 144 | 139 | 136 | 134 | 130 | 128 | 122
145 | 201 | 183 | 184 | 147 | 133 | 123 | 198 | 108 | 103 | 100 | a7 a5 a3 a1 BT 150 | 312 | 258 (223 | 188 | 180 | 187 | 157 | 146 | 132 | 135 | 131 | 128 | 125 | 123 | 118
150 | 200 [ 179 ) 158 ( 142 | 120 ) 118 [ 192 | 104 | 100 | 08 | 94 | @2 a0 28 &5

155 | 303 | 250 | 215 | 182 [ 174 | 182 | 152 | 141 | 135 | 130 | 127 | 125 | 121 | 119 | 1156
155 | 107 | 17e | 15a | 137 1zs | 195 | 1o 101 ee | ea | o1 | e | 57 | 85 | 2 180 | 204 | 242 | 200 | 186 | 189 | 156 | 147 | 137 [ 131 [ 128 | 123 | 121 | 18 [ 118 | 111
480 | 193 | 170 | 150 | 122 | 121 | 112 | 105 | o2 o3 o0 o1 =3 24 23 7O 165 | 285 | 236 | 202 | 180 | 164 | 152 | 142 | 133 | 127 | 122 | 120 | 117 | 114 | 112 | 108
185 | 100 | 185 | 145 | 120 | 147 | 108 | 102 | o5 a0 BT 85 B4 21 B0 77 170 | 277 | 228 | 196 | 175 | 1599 | 147 | 138 | 120 | 123 | 118 | 116 | 114 | 111 | 1080 | 105
70| 187 | 182 | 140 | 125 | 114 | 105 | @8 a2 53 85 83 81 i) 78 75 175 | 280 | 221 | 191 | 170 | 154 | 143 | 134 | 125 | 119 | 115 | 113 | 111 | 107 | 106 | 102
175 | 183 | 158 | 136 | 121 | 110 | 102 o] a8 85 52 a0 TS 77 75 T2

180 | 281 | 215 (185 | 185 | 150 139 | 131 | 122 | 116 | 112 | 110 | 108 | 104 | 102 | 80
20| 120 | 154 | 133 | 115 | 107 | oo a3 | 87 | &2 50 | T8 77 | 75 73| 70 185 | 254 | 208 (130 | 180 | 146 (135 | 127 | 118 | 112 | 109 | 107 | 105 | 102 | 100 | 88
25| 177 | 180 | 128 | 195 | 104 | o7 a1 85 | =i T8 78 | 78 | 72 71 &8 180 | 247 | 204 (176 | 156 | 142 (132 | 124 [ 115 | 110 | 106 | 104 | 102 | 89 | &7 | 84
g0 | 173 148 | 128 | 192 | 102 | o4 8 82 T8 2|l 74| T3l T e | &7 185 | 241 | 188 (171 | 152 | 139 [ 128 | 121 | 112 | 107 | 104 | 101 | 82 08 |85 | ™
65| 170 | 142 | 122 | 00| oo | o2 s | so| T8 74 | 72 74 &0 a2 &5 200 | 235 | 184 | 167 | 143 | 135 | 125 | 118 | 110 | 104 | 1041 | 90 | &7 04 | 02 8
200 167 | 130 | 118 ) 105 ) 47 | &8 B4 T 78 e 0| 88| &7 8 | 82 205|220 | 180 | 1683 | 145 | 132 | 122 | 115 | 107 | 102 | 90 |96 | o4 o2 a0 | &Y

2101 224 | 184 | 150 [ 141 | 129 | 119 | 112 | 104 | 100 | 85 | 84 | &2 o0 | &8 85
g% 1% 1% Hi 18‘3 g; gg gg ?3 :F.? ;g gg gg gi gg gg, 215|219 | 180 | 155 | 133 | 126 | 116 | 108 | 102 | &7 b4 | G2 a0 &7 |88 |83
215 | 158 | 128 | 111 o8 an 53 78 73 &5 &7 a5 a4 a2 & 55 220 | 214 | 176 152 | 135 | 122 | 114 | 107 | 100 | 95 s a0 58 55 54 81
290 | 153 | 128 | 108 o8 oo 1 T8 7 & &5 &4 &3 &1 &0 57 225 | 209 | 172 [ 148 | 132 [ 120 [ 111 | 104 | 97 a3 a0 58 56 54 52 T8
225 | 150 | 123 | 108 a4 &6 Te 75 =1°} 658 G4 g2 &1 60 59 56

230 | 204 | 188 145 | 120 [ 118 (109 | 102 | 95 ¢ 58 B8 84 52 50 Iv
220 | 148 | 120 | 104 | @2 g4 | 78 73 | 82 85 83 | 81 80 | 58 57 | 88 235 | 200 | 185 | 142 (126 | 115 | 107 | 100 | 83 | 88 B8 |84 |82 B |78 | TE
235 | 143 | 198 | 101 | oo | =2 76 74 88 | &3 &1 a0 | sa | 57 e | ms 2301 186 | 181 | 138 [ 124 | 112 | 104 | 88 el a7 84 | 82 &1 T T | T4
250 | 140 | 195 | o9 5 oo | T4 70| 85 | 82 &0 | 52 57 | =8 55 | ma 2451 182 | 158 | 136 121 | 110 | 102 |86 | &0 | 85 82 &1 T8 T |78 |73
245 | 137 | 113 | o7 s7 | 72| 72 B2 84 | &1 g | 57 | sa | 55 54 | m2 2501 188 1 155 | 134 [ 119 | 108 | 100 | 84 | 83 24 81 ri* B 75 |74 |7
250 ) 135 | 111 | 85 =0 T | ar | 82 an 58 58 | 55 | 54 231

MNote - For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

Mote - For other steel grades net covered in Table 8.5, refer to Appendix 3.3.

43 Revision of Table 8.5j - Shear Buckling Strength for S690 steel with web thickness >50mm < 100mm.
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44. Table 8.5k*

Table 8.5k - Shear buckling strength g. (N/mm®) of a web (for ¢ £ 16mm)

11) Grade Q4320 steel, web thickness £ 168mm — design strength p, = 220N/mm°

Table 8.5k - Shear buckling strength g, (N/mm®) of a web (for ¢ <16mm)

11) Grade Q235 steel, web thickness < 16mm — design strength p, = 215Nmm’

dit Stiffener spacing ratio ald
04 |05 |06 [0F |08 |08 [10 [12 |14 |16 [18 |20 |25 [30 | =

B3 | 220 | 228 | 228 | 220 | 228 | 228 | 228 | 228 | 228 | 228 | 228 | 22B | Z2B | 228 | 223
G0 | 225 | 228 | 225 | 225 | 228 | 228 | 225 | 228 | 228 | 228 | 225 | 223 | 220 | 218 | 22
65 | 228 | 228 | 228 | 2285 | 228 | 228 | 228 | 228 | 223 | 219 | 218 | 213 | 20 | 207 | 202
TO | 228 | 228 | 228 | 225 | 22B | 228 | 228 | 219 | 273 | 200 | 208 | 203 [ 129 | 197 | 11
TS | 228 | 228 | 228 | 228 | 22B | 227 | 220 | 211 | 204 | 200 | 195 | 194 | 12D | 187 | 120
B0 | 225 | 228 | 225 | 225 | 228 | 270 | 291 | 202 | 185 | 180 | 187 | 184 [ 170 | 175 | 170
85 | 228 | 228 | 228 | 228 | 221 | 292 | 203 | 193 | 186 | 181 | 177 | 174 | 160 | 185 | 158
90 | 228 | 228 | 228 | 220 | 274 | 204 | 195 | 185 [ 177 | 171 | 167 | 164 [ 150 | 157 | 150
85 | 225 | 228 | 228 | 299 | 207 | 187 | 187 | 176 [ 188 | 182 | 158 | 155 [ 151 | 148 | 143
100 | 225 | 228 | 227 | 213 | 200 | 180 | 178 | 167 | 150 | 154 | 150 | 148 | 143 | 141 | 135
105 | 228 | 228 | 221 | 200 | 193 | 181 | 171 | 150 [ 152 | 147 | 143 | 141 [ 136 | 124 | 128
110 | 225 | 228 | 296 | 200 | 186 | 174 | 163 | 152 | 145 | 140 | 137 | 134 | 130 | 128 | 123
115 | 228 | 228 | 210 | 194 | 178 | 185 | 156 | 145 | 138 | 134 | 131 | 128 | 126 | 122 | 118
120 | 228 | 223 | 204 | 187 | 172 | 150 | 140 | 130 | 133 | 128 | 125 | 123 [ 118 | 117 | 113
125 | 225 | 298 | 188 | 181 | 165 | 183 | 143 | 134 | 127 | 123 | 120 | 118 | 1165 | 1913 | 108
130 | 228 | 293 | 183 | 174 | 158 | 147 | 138 | 128 | 122 | 198 | 118 | 113 | 110 | 108 | 104
135 | 228 | 208 | 187 | 168 | 153 [ 141 | 133 | 124 [ 118 | 174 | 111 | 108 [ 105 | 104 | 100
140 | 228 | 203 | 181 | @2 | 147 [ 136 | 128 | 118 | 114 [ 110 | 107 | 105 | 102 | 101 | &7
145 | 224 | 188 | 178 | 156 | 142 | 132 | 123 | 115 [ 190 | 108 | 104 | 102 [ 99 a7 | 83
150 | 220 | 184 | 170 | 151 | 137 | 127 | 118 | 111 | 108 | 103 | 100 | 98 et a4 | 80
155 | 215 | 180 | 184 | 145 | 133 | 123 | 195 | 108 [ 103 | @8 | &7 | 95 | @2 @l &7
180 | 291 | 184 | 158 | 141 | 128 | 118 | 112 | 104 | 99 @8 | 84 [ 42 8 &3 54
185 | 207 | 170 | 154 | 137 | 125 | 116 | 108 | 101 | o8 93 | ™ 85 | &Y B85 | 82
170 | 203 | 174 | 180 | 133 | 121 | 112 | 105 | @8 a3 @0 | BB a7 | &4 B3| T8
175 | 199 | 168 | 145 | 128 | 198 | 108 | 102 | 85 | ® &8 &8 | &4 | &2 &0 | 7T
180 | 195 | 184 [ 141 | 128 | 114 | 1058 | 99 | 83 | B8 85 | B3 [ B2 78 T8 T3
185 | 191 | 180 | 137 | 122 | 191 | 103 | &7 | @0 | &8 83 | &t &0 | 77 T8 | T3
180 | 187 | 155 | 134 | 119 | 108 | 100 | 84 | &3 &4 &1 T8 | Y7 | 75 T4 | T
185 | 183 | 151 [ 130 | 196 | 105 [ @98 a2 85 | &t - I - T T2 L
200 178 | 148 | 127 | 113 | 103 | 85 8% | 83 | T8 T TR T4 | T 7O | &7
205 175 | 144 | 124 | 190 | 100 | @3 &7 | & 77 75| T3 | T2 To Ga 68
210 171 [ 141 | 121 | 108 | 83 @l 85 | 79| T8 T3 T TO | A3 a7 | 64
215 | 167 | 137 | 118 | 105 | @8 | B89 B3 | 77| T4 T 7O | G2 B8 65 | 83
220 163 | 134 | 118 | 103 | @3 | &7 21 T8 | T2 70 | GB 67 | 65 G4 | &1
225 188 | 131 | 193 | 100 | & &5 - - &8 67 | 65 | 63 62 50
230 156 | 128 | 110 | B8 89 | 83 T8 T2 ag 67 | 6% [ 64 | 82 a1 58
235 152 | 125 | 108 | B8 | &7 | & T8 | T &7 65 | 64 [ 63 | &1 G0 | 57
240 148 | 123 | 105 | 84 | &3 | 7§ T4 | 69 | @a G4 | 62 &1 58 53 58
245 148 | 120 | 104 | B2 B4 | TB 73| B8 65 63 | &1 60 | 58 &7 | 58
230 143 [ 118 | 102 | @0 | 82 i) 71 67 | 683 &1 G0 | 5% | &7 58 | 54

Mote - For other steel grades not covered in Table 8.5, refer to Appendix 2.3.

dit Stiffener spacing ratio ald
04 (05 (08 07 (08 (08 1.0 1.2 1.4 1.8 18 | 20 25 |30 | =
55 128 | 120 | 120 | 120 | 120 | 120 | 12D | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
80 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
B85 120 | 120 | 128 | 120 | 120 [ 120 | 128 | 120 | 128 | 120 ( 120 | 120 | 128 | 128 | 128
70 120 | 120 | 128 | 120 | 120 [ 120 | 128 | 120 | 128 | 120 ( 120 | 120 | 128 | 128 | 128
5 128 | 128 | 128 | 128 | 120 [ 120 | 128 | 1208 | 128 | 128 [ 128 | 120 | 128 | 127 | 124
80 128 | 120 | 120 | 128 | 128 | 128 | 120 | 128 | 120 | 128 | 127 | 126 | 124 | 123 | 120
85 120 | 120 | 120 | 120 | 120 | 12D | 12D | 120 | 127 | 126 | 123 | 122 | 110 [ 118 | 115
o0 120 | 120 | 120 | 120 [ 120 | 12D | 12D | 128 | 123 | 121 | 19D | 117 | 115 | 114 | 111
o5 120 | 120 | 120 | 120 | 120 | 12D | 127 | 122 | 118 | 117 | 115 ] 113 | 111 [ 110 | 108
100 ( 128 | 128 | 128 | 120 | 128 | 128 | 124 | 118 | 115 | 113 | 111 | 108 | 107 | 105 | 102
106 | 128 | 128 [ 128 [ 128 ) 120 | 125 | 120 [ 195 | 111 | 108 | 108 | 105 | 102 | 101 | &7
110 ( 128 | 128 | 128 | 128 [ 127 [ 122 | 117 | 111 | 10F | 105 [ 102 | 101 a8 o6 a2
15 128 | 128 | 128 | 120 [ 124 [ 118 | 113 | 108 | 104 | 101 a8 a7 a4 az 23
120 ( 128 | 128 | 120 | 127 [ 121 [ 115 | 110 | 104 | 100 ar o4 a2 a0 &8 a5
125 ( 120 | 128 | 120 | 124 [ 118 | 112 | 107 | 100 | 098 a2 a0 a0 a8 85 a1
130 | 120 | 120 [ 120 [ 122 | 115 | 10D | 103 [ ©F a2 0 a7 25 23 81 T
135 | 120 | 120 [ 127 [ 118 | 112 | 106 | 10D [ ©3 20 E-i ] 84 82 0 T8 75
140 | 128 | 128 [ 125 [ 116 | 108 | 102 | 88 B0 25 83 a1 T8 Fil 75 73
145 ( 128 | 128 | 122 | 114 | 108 | 88 a3 86 a2 80 78 T8 T4 73 Fii}
150 ( 128 | 128 | 120 | 111 | 103 | 88 a0 84 20 Tv 75 T4 T2 T0 83
185 ( 128 | 128 | 117 | 108 | 100 | 82 a7 a1 T T4 T3 T 60 638 85
180 | 128 | 126 [ 115 | 106 | 87 B0 54 T8 75 T2 T0 a9 a7 il 63
185 ( 120 | 124 | 113 | 103 [ 94 ar 81 T8 T2 T0 638 a7 65 B84 81
170 ( 128 | 122 | 110 | 100 [ &1 24 T8 T4 TO 63 66 85 [} g2 80
175 | 120 | 120 | 108 | 7 88 82 v T2 53 i ] 64 63 &1 80 53
180 | 120 | 117 | 106 | D4 26 20 75 T0 i ] 64 83 81 60 50 56
185 ( 128 | 115 | 103 a2 84 T T3 638 64 g2 81 a0 58 57 55
180 ( 127 | 113 | 100 a9 a1 Fii T 66 83 81 58 53 56 55 53
185 [ 126 | 111 a3 a7 T8 T3 60 B84 81 50 58 a7 55 54 52
200 124 | 108 | 08 85 T T2 &7 83 80 53 56 55 54 53 a1
206 ( 122 | 107 | 83 23 75 T0 85 81 53 53 55 54 52 51 49
210 120 | 105 | ® 21 T4 53 64 80 57 55 54 53 51 50 43
215 118 | 103 | &8 T8 T2 i ] 62 58 a5 54 52 51 50 49 47
220 [ 117 | 11 a7 i 70 85 81 57 54 52 51 50 45 43 48
225 | 115 | 88 85 Fii (il] 64 80 56 53 51 50 45 43 47 45
230 | 113 | &7 83 T4 87 g2 58 54 52 50 48 43 47 46 44
235 | 112 | 94 a1 T2 66 81 &7 53 51 45 43 47 48 45 43
240 ( 110 | 82 T8 T B84 80 58 52 50 43 47 48 45 44 42
245 108 | 80 T3 60 83 53 55 51 45 47 46 45 44 43 41
250 107 | 88 Fili] i 62 57 54 50 43 43 45 44 43 42 40
MNote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

4 Revision of Table 8.5k - Shear Buckling Strength for Q235 steel with web thickness < 16mm.
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45. Table 8.51%

Table 8.51 - Shear buckling strength q. (N/mm?) of a web (for 16mm < ¢ £35mm)

12) Grade Q420 steel, web thickness =16mm £ 35mm — design strength p, = 260Mimm*

Table 8.51 - Shear buckling strength g. (N/mm?) of a web (for 16mm = £ <40mm)

12) Grade Q2325 steel, web thickness =16mm <40mm — design strength p, = 205Mmm’

dit Stiffener spacing ratio a'd
04 [05 [06 |07 |08 |08 [10 [12 [ 14 |16 |18 [20 [25 [30 | =

65 | 216G 296 | 296 | 216 | 216 | 216 | 296 | 216 [ 296 | 216 | 216 | 216 | 296 | 296 | 214
G0 | 216 | 296 | 216 | 216 | 296 | 216 | 296 | 216 | 296 | 216 | 216 | 214 | 291 | 200 | 205
a5 296 | 296 | 2186 | 216 | 296 | 296 | 216 | 296 | 274 | 290 | 207 | 205 | 202 | 200 | 185
TO | 216 | 216 | 216 | 218 | 216 | 216 | 216 | 211 | 205 | 201 | 198 | 195 | 192 | 190 | 185
T8 296 | 296 | 296 | 296 | 296 | 296 | 211 | 203 | 197 | 193 | 180 | 187 | 183 [ 181 | 175
B0 | 296 | 296 | 216 | 216 | 296 | 211 | 204 | 195 | 180 | 184 | 181 | 178 | 174 | 171 | 165
85 | 296 | 296 | 216 | 216 | 293 | 204 | 195 | 187 | 180 | 175 | 172 | 180 | 184 | 162 | 155
a0 296 | 296 | 296 | 216 | 205 | 197 | 180 | 179 | 172 | 167 | 1863 | 160 | 1556 [ 152 | 145
95 | 216 | 216 | 216 | 211 | 200 | 180 | 181 | 171 | 163 | 158 | 154 | 151 | 147 | 144 | 132
100 | 296 | 296 | 296 | 206 | 193 | 183 | 174 | 163 | 155 | 150 | 144G | 144 | 130 | 137 | 132
105 | 296 | 296 | 213 | 198 | 187 | 176 | 185 | 155 | 148 | 143 | 130 [ 137 | 133 | 131 | 125
10| 216 | 216 | 207 | 193 | 180 | 180 | 150 | 148 | 141 | 138 | 133 | 131 [ 127 | 125 | 120
15| 296 | 296 | 202 | 187 | 174 | 182 | 182 | 141 | 135 | 130 | 127 | 125 | 121 | 118 | 115
120 | 296 | 294 | 197 | 181 | 167 | 186 | 145 | 135 | 128 | 126 | 122 | 120 | 196 | 194 | 110
125 | 296 | 290 | 192 | 175 | 161 | 148 [ 138 | 130 | 124 | 120 | 197 [ 195 | 111 | 190 | 108
130 | 296 | 205 | 186 | 160 | 154 | 143 | 134 | 125 | 119 [ 1195 | 112 [ 190 | 107 | 1056 [ 101
135 | 296 | 201 | 181 | 163 | 148 | 138 [ 128 | 120 | 195 | 111 | 108 [ 105 | 103 | 101 ar
140 | 216 | 198 | 176 | 157 | 143 | 133 | 124 [ 116 | 191 | 107 | 104 | 102 | 29 o2 | o4
145 | 215 | 182 | 171 | 152 | 138 | 128 | 120 | 142 | 107 | 103 | 101 | @9 | &4 a4 | 8
150 | 291 | 187 | 165 | 147 | 134 | 124 | 196 | 108 | 103 [ 100 | o7 a8 a3 o a8
165 | 207 | 183 | 160 | 142 | 120 | 120 | 112 | 105 | 100 | ©7 | 04 | 02 o0 B2 | 85
180 | 204 | 178 | 155 | 135 | 126 | 116 | 108 | 101 | &7 84 | o a0 | &7 & | &2
185 | 200 | 173 | 150 | 133 | 121 | 112 | 108 | 98 a4 =yl 88 a7 84 83 a0
170 | 186 | 160 | 148 | 120 | 118 | 100 | 102 | 25 | &1 22 B8 | B4 | B2 B0 | 77
175 | 162 | 164 | 141 | 126 | 174 | 106 | B9 | 93 | 28 85 | B3 | B2 79 7@ | 78
180 | 188 | 180 | 138 | 122 | 111 | 103 ar a0 88 23 81 a0 TT T8 T3
185 | 185 | 155 | 124 | 119 | 108 | 100 | @4 | 88 B4 21 79| TT | T8 T4 T
190 | 181 151 | 120 | 116 | 105 | 08 @2 | B8 | 21 T 77| TR [ T3 72 | 89
185 | 177 | 147 | 127 | 113 | 103 | @5 a5 a3 T8 7T 75 T3 T TO a7
200 | 174 | 144 [ 124 | 110 | 100 | @3 8 o3 T TE | 72| T2 2] @8 | 68
205 | 170 | 140 [ 121 | 107 | 88 a0 85 | 78 | T8 T3 T 7O | &8 &7 | 64
210 166 | 137 | 118 | 106 [ 95 83 83 T T4 T =i} [t [:1:] [:1:3 g2
215 | 163 | 134 [ 116 | 102 | 93 | =8 B3l 78| T2 89 | 62 | 67 | 6% 84 | 81
220 | 158 | 131 | 112 | 100 @ &4 78| T4 | TO &3 63 | 65 | 63 G2 | 60
225 | 185 | 128 [ 110 | 88 | &8 | &2 TT | T2 2] 68 | 65 | 64 | &2 &1 58
230 | 162 | 125 (108 | 98 | 87 | & 78 | 70 | &7 85 | 63 | B2 80 59 | &7
235 | 148 | 122 [ 1065 | 84 | 85 | T8 74 | 69 | &8 64 | G2 | &1 58 53 | 56
240 | 145 | 120 [ 103 | 82 | 83 | 77 72| 67 | B4 G2 &l 60 | 58 57 | 55
245 142 [ 197 | 101 a0 a2 T8 T 66 83 81 et} 58 &7 58 53
280 ) 130 | 115 | 29 B2 | B0 | T4 69 | 685 | B2 60 | 58 | 57 | 58 55 | &2

Mote - For other steel grades not covered in Table 8.5, refer to Appendix 3.3,

dit Stiffener spacing ratio a'd
04 |05 |08 07 |08 |08 1.0 12 1.4 1.8 18 [ 20 25 |30 [m
55 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
&0 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
65 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
TO 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
75 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 120
a0 123 | 123 (123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 121 | 120 | 118 | 116
85 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 [ 122 | 120 | 118 | 118 | 116 | 114 | 112
a0 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 122 | 118 | 117 | 1165 | 114 | 112 | 110 | 107
a5 123 | 123 (123 | 123 | 123 | 123 | 123 | 118 | 116 | 113 | 111 | 110 | 108 | 106 | 103
00| 123 | 123 | 123 | 123 | 123 | 123 | 120 | 115 | 112 | 108 | 107 | 106 | 104 | 102 | 90
106 123 | 123 | 123 | 123 [ 123 | 120 | 116 | 141 | 108 | 105 | 103 | 102 | 100 | B8 o5
M0| 123 | 123 | 123 | 123 | 122 | 117 | 113 | 108 | 104 | 102 | 100 | B3 a6 a4 a0
M5| 123 | 123 | 123 | 123 | 120 | 114 | 110 | 105 | 101 aa a8 a4 " a0 a6
1200 123 | 123 | 123 | 123 | 117 | 111 | 107 | 101 a7 a4 92 a0 et a6 23
125 123 | 123 | 123 | 120 [ 114 | 108 | 104 | 02 a3 o0 23 a7 B4 23 79
130 | 123 | 123 | 123 | 118 | 111 | 105 | 100 | B4 a0 a7 25 23 a1 T8 Fi:}
135 | 123 | 123 | 123 | 115 | 108 | 102 ar 91 a6 84 a2 a0 T8 Fi:} T3
140 123 | 123 | 120 | 113 | 106 | 08 o4 a7 23 1 79 ri 75 T4 T
145 | 123 | 123 | 118 | 110 | 103 | 98 " a4 20 T8 Fi:} Fi T2 T 83
160 | 123 | 123 | 118 | 108 | 100 | 93 et a2 Ta 75 T3 T2 T a8 a6
155 | 123 | 123 | 114 | 105 | ©7 o0 85 79 75 73 T T0 68 a7 64
1680 123 | 121 | 111 | 102 | B4 a7 a2 Fi:} T3 T a8 a7 86 64 g2
185 123 | 119 | 10D | 100 | B2 25 B0 T4 T i a7 85 64 52 60
170 | 123 | 118 | 107 a7 a8 a2 Tv7 T2 a8 86 a5 83 62 81 58
175 | 123 | 116 | 105 a5 a6 a0 75 TOo a7 [:23 83 a2 &0 50 a7
1801 123 | 114 | 102 | 82 24 T3 T3 63 85 83 a1 60 58 &7 85
185 | 123 | 112 | 100 a0 a2 Fi:} T a6 83 81 a8 58 &7 56 53
180 | 123 | 110 | 93 a7 T8 T4 60 [:23 81 50 58 a7 55 54 52
185 | 121 | 108 | 98 85 ri T2 a7 63 60 58 56 55 54 53 51
200 | 120 ) 106 | 23 83 Fil T0 i a1 58 5 a5 54 a2 51 49
205 | 118 | 104 [ ¢ 81 T4 83 [:23 80 a7 55 54 53 a1 50 43
210 116 | 102 | 29 To T2 i ] 62 53 55 54 52 51 50 49 47
215 | 115 | 100 | &7 Fii T0 a5 81 a7 54 a2 a1 50 45 43 45
220 | 113 | 83 25 75 83 83 a0 55 53 51 50 45 48 47 45
226|112 | 968 23 T4 a7 a2 58 54 52 &0 48 43 46 48 44
230 ) 110 | 94 a1 T2 65 a1 &7 53 51 40 43 47 45 45 43
235 | 108 | a2 79 TO 64 50 53 52 49 43 47 4G 44 44 42
240 | 107 | 90 Ta i1} 83 58 55 a1 43 47 48 45 44 43 41
245 | 106 | 23 T8 68 81 a7 53 50 47 46 45 44 43 42 40
250 ) 104 | &7 T4 [i]i] 60 58 52 40 48 A5 44 43 42 41 20
Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3

4 Revision of Table 8.51 - Shear Buckling Strength for Q235 steel with web thickness >16mm < 40mm.
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46. Table 8.5m™*

Table 8.5m - Shear buckling strength g (N'mm?) of a web (for t <16mm)

13) Grade Q345/Q355 steel, web thickness €16mm — design strength p, = 205Mimm’

dt Stiffener spacing ratio ald
04 (05 |08 07 (08 (08 1.0 12 1.4 1.8 18 [ 20 25 |30 | =
55 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183
60 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 182
65 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 182 | 170 | 178 | 174
TO 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 182 | 170 | 177 | 176 | 172 | 170 | 166
75 183 | 183 | 183 | 183 | 183 [ 183 | 183 | 180 | 176 | 172 | 170 | 188 | 186 | 163 | 150
a0 183 | 183 | 183 | 183 | 183 | 183 | 181 [ 174 [ 160 | 168 | 163 | 181 | 158 | 156 | 151
85 183 | 183 | 183 | 183 | 183 | 181 | 175 | 168 | 163 | 180 | 156 | 154 | 150 | 148 | 143
a0 183 | 183 | 183 | 183 | 183 [ 176 | 160 | 162 | 156 | 152 | 148 | 147 | 143 | 141 | 135
o5 183 | 183 | 183 | 183 | 178 [ 170 | 163 | 155 | 150 | 145 | 142 | 140 | 136 | 134 | 128
100 | 183 | 183 | 183 | 182 | 173 | 166 | 158 | 148 | 143 | 12308 | 135 | 133 | 120 | 127 | 122
105 | 183 | 183 | 183 | 177 | 168 | 150 | 152 | 143 | 137 | 132 | 128 | 126 | 123 | 121 | 116
110 | 183 | 183 | 183 | 173 | 163 | 154 | 148 | 137 | 130 | 1268 | 123 | 121 | 117 | 115 | 111
115 | 183 | 183 | 180 | 168 | 158 | 148 | 140 131 | 124 | 120 | 117 | 116 | 112 | 110 | 108
120 | 183 | 183 | 178 [ 163 [ 153 | 143 | 134 | 1256 | 118 | 195 | 1413 | 111 | 107 | 106 | 101
125 | 183 | 183 | 172 | 150 147 [ 137 | 120 | 120 | 115 | 111 | 108 [ 106 | 103 | 101 | &7
130 | 183 | 182 | 167 | 154 | 142 [ 132 | 124 | 115 | 110 | 108 | 104 | 102 a9 a7 a4
135 | 183 | 178 | 163 | 150 | 137 | 127 | 119 111 [ 108 | 103 | 100 | 93 a5 94 a0
140 | 183 | 175 | 168 | 145 [ 132 | 123 | 115 | 107 | 102 | 88 a7 a5 a2 o &7
145 | 183 | 172 | 165 | 140 [ 128 | 118 | 111 | 104 | 89 o5 o3 o 0 a7 B4
150 | 183 | 168 | 151 [ 136 [ 123 | 114 | 107 | 100 | 85 B2 e} a8 50 a4 a1
155 | 183 | 185 | 147 | 131 | 119 | 111 | 104 | 97 a2 20 a7 a6 83 a2 e
180 | 181 | 161 | 143 | 127 | 116 | 107 | 101 94 a0 a7 84 23 81 T8 TB
185 | 178 | 157 | 128 | 123 | 112 | 104 a8 ey a7 84 a2 a0 T8 rii T4
170 | 175 | 154 | 135 | 120 [ 108 | 101 a5 a3 54 81 e T3 T8 75 T2
75| 172 | 180 | 131 | 116 [ 108 | 03 oz 26 82 7o v T8 T4 T2 TO
180 | 168 | 147 | 127 | 113 | 103 | 85 a9 23 a0 ri 75 T4 T2 T0 [:1:3
185 | 166 | 143 | 124 | 110 | 100 | 93 a7 a1 Tv 75 T3 T2 T0 [:1:3 66
180 | 163 | 140 | 120 | 107 | @7 a0 85 T8 75 T3 T TOo 63 a7 [:23
185 | 161 | 138 | 117 | 104 [ D5 28 23 i 73 T (] 63 i ] 65 62
200 ) 158 | 133 | 114 | 102 | D3 28 21 75 Tz 8o 63 i ] 64 63 81
205 | 155 | 128 | 112 a9 a0 24 T8 T3 T 83 66 a5 [} a2 50
210 | 152 | 128 | 108 a7 83 a2 Tv T 68 66 [:23 83 81 80 58
215 | 148 | 123 | 106 | 85 E-i] 20 75 TO a7 64 63 62 60 50 &7
220 | 148 | 121 | 104 | 82 B4 TE 73 63 85 83 &1 60 50 53 55
225 | 143 | 118 | 102 80 a2 Fi:} T2 a7 64 g2 a0 a8 &7 56 54
230 | 140 | 115 | @9 83 a0 Fi T0 a5 a2 80 50 a8 56 el 53
235 | 137 | 113 | &7 a7 e T3 60 [:23 81 50 &7 56 55 54 52
240 | 134 | 111 a5 85 Tv T &7 83 &0 58 56 55 54 53 a1
245 | 131 | 108 | 83 83 TG T0 i ] a1 53 57 55 54 53 52 50
250 ) 120 ) 108 | & 81 T4 L[] 64 60 57 55 54 53 52 51 40
Mote : For other steel grades net covered in Table 8.5, refer to Appendix 3.3.

46 Addition of Table 8.5m - Shear Buckling Strength for Q345/Q355 steel with web thickness < 16mm.

- 40 -




Item

Current version

Amendments

47. Table 8.5n%’

Table 8.5n - Shear buckling strength gy (N/mm®) of a web (for 16mm = ¢ <40mm)

14) Grade Q245/Q255 steel, web thickness =16mm £40mm — design strength p, = 295Mimm®

dit Stiffener ing ratio ald
04 |05 |08 07 (08 |08 1.0 1.2 1.4 18 18 | 2.0 25 |30 |m
85 [ 77 | 477 [ 477 | ATF | ATF | 477 | A7 | 77 | 177 | 177 | 477 | 477 | 177 | 177 | 477
B0 | 77 | AFF | ATT | ATF | ATF | ATF | ATT | ATF | ATF | 177 | 177 | 477 | 177 | 177 | 477
B85 |77 | AFF [ AT7 | ATF | ATF | ATF | ATT | ATF | 17T | 177 | 177 | 177 | 175 | 174 | 170
TO [ ATF | AFF | ATF | ATF | ATF | ATF | ATT | ATF | 177 | 175 | 173 | 171 | 188 [ 187 | 183
75 ATF | 177 [ A97 | 177 [ A7F | 197 [ A77 | 178 | 172 | 168 | 166 | 164 | 169 | 160 | 155
20 ATF | 177 [ A97 | 177 [ A7F | 177 [ 476 | 170 | 185 | 162 | 180 | 158 | 154 | 152 | 148
25 ATF | A77 [ A77 | 177 [ ATF | 177 | 171 | 164 | 150 | 156 | 183 [ 151 | 147 [ 146 | 141
a0 ATF | A77 [ A77 | 177 [ ATF | 171 | 1856 | 158 | 153 | 140 | 148 | 144 | 141 [ 138 | 133
a5 ATF | 177 [ 177 | 177 [ 174 | 168 [ 180 | 152 | 147 | 143 | 140 | 137 | 134 | 131 | 1256
100 | 177 | 177 | 177 | 177 | 160 | 181 | 154 | 148 | 140 | 136 | 133 | 131 | 127 | 125 | 120
106 | 177 | A7 | 177 | 173 | 164 | 158 | 140 | 140 | 134 | 130 | 127 | 124 [ 127 | 119 [ 114
0| A77 | AT7F | 177 | 180 | 180 | 151 | 143 | 134 | 128 | 124 [ 121 | 118 | 115 | 113 | 100
M5 | 177 | 177 | 175 | 184 | 154 | 145 | 138 | 128 | 122 | 118 | 116 | 113 | 110 | 108 [ 104
120 | 177 | A77 | 171 | 160 | 140 | 140 | 132 | 123 | 4197 | 113 | 411 | 108 | 105 | 104 [ 10D
125 | 177 | 177 | 168 | 185 | 145 | 135 | 127 | 118 | 113 | 100 | 106 | 104 [ 101 | 10D | D8
130 | 177 | 177 | 184 | 451 | 140 | 120 | 122 | 114 | 108 | 105 | 102 | 100 | o7 | @8 | @2
135 | 177 | 174 [ 180 | 447 | 135 | 125 | 197 | 108 | 104 | 101 | 98 | o7 | 94 | 22 | =28
140 [ 177 | 171 [ 158 | 142 | 130 | 120 | 113 | 105 | 101 | o7 | 85 | 83 | @1 | 83 | =8
145 | 177 | 168 | 152 | 138 | 126 | 116 | 108 | 102 | &7 o4 a2 B0 87 50 83
150 | 177 | 164 | 148 | 134 [ 121 | 112 | 106 | 83 o4 eyl 59 a7 84 83 50
185 | 177 | 161 | 144 | 120 [ 4117 | 102 | 102 | ©5 1 B3 Eoii] 24 82 0 7
180 | 176 | 158 | 140 | 125 | 114 | 105 el a2 23 &85 83 82 e T3 75
85| 174 | 154 [ 138 [ 421 | 110 | 102 | @8 | 89 | &5 | 83 | &1 | 7@ | ¥ | 7B | T2
170 | 171 | 151 (132 (418 | 107 | 99 | @3 | &7 | 23 | 80 | 78 | ¥7 | 5| T2 | TO
175 | 168 | 147 | 128 | 114 | 104 | B8 el a4 20 T3 T8 Fil Tz T 63
180 | 185 | 144 | 1256 | 111 | 101 | D4 B3 22 T2 T3 T4 T2 TO ] a7
185 | 183 | 141 | 122 | 108 | 93 o Eoii] 20 TG T4 T2 T 63 a7 85
180 | 180 | 137 | 118 | 105 | 96 20 83 T3 T4 T2 T0 a9 a7 [ii] 63
185 | 157 | 134 | 115 | 103 | 83 a7 81 T8 T2 70 63 87 65 G4 &1
200 154|131 [ 112 | 100 | 91 | 84 | 7@ | 74| 7O | B2 | 6B | 65 B3 | 682 | 6O
205( 152|127 (110 | 98 | 80 | 82 | 77 | 72 | 60 | 6B | 65 | 684 [ B2 | 81 | 58
210 ( 142 | 124 (107 | 95 | 87 | 80 | 75 | 70 | 67 | 65 | @3 | @2 [ B0 | 58 [ 57
215 | 148 | 121 | 105 83 25 T8 T4 a9 a5 83 g2 81 58 53 i ]
220 | 143 | 118 | 102 e 23 ri T2 a7 64 a2 60 58 53 a7 54
226 | 141 | 118 | 100 20 21 75 T0 i ] 63 81 59 53 5 55 53
230 (138|112 | 98 | &7 | 79 | 73 | 69 | B4 | &1 | 58 | 58 | 57 [ 55 | 54 [ 52
235( 135|111 | 98 | 85 | 77 | 72 | 67 | 83 | 80 | 53 | 57 | 58 | 54 | 53 [ 51
240 ( 132 | 102 | 94 | 23 | 78 | 7O | 88 | B2 | 59 | 57 | 55 | 54 [ 53 | 52 [ SO0
245 | 128 | 107 | 82 a2 T4 ag 85 60 a7 i ] 54 53 a2 a1 49
250 ) 127 | 104 | 90 20 73 87 63 50 56 54 53 52 51 50 43
Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.
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48. Table 8.50%

Table 8.50 - Shear buckling strength g (N'mm®) of a web (for ¢ <16mm)

15) Grade Q230 steel, web thickness £ 16mm — design strength p, = 245Mimm*

dit Stiffener ing ratio a'd
04 |05 |06 (07 |08 |08 1.0 112 | 1.4 16 |18 |20 |25 |30 [m
55 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207
60 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 203 | 180
85 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 201 | 200 | 186 | 1894 | 180
TO 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 200 | 186 | 183 | 181 | 187 | 185 | 180
75 207 | 207 | 207 | 207 | 207 | 207 | 205 | 187 | 162 | 188 | 185 | 183 | 178 177 | 171
80 207 | 207 | 207 | 207 | 207 | 205 | 188 | 190 | 124 | 180 | 178 | 174 | 170 | 188 | 162
85 207 | 207 | 207 | 207 | 206 | 188 | 181 | 182 | 176 | 172 | 188 | 165 | 161 | 150 | 153
a0 207 | 207 | 207 | 207 | 200 | 182 | 184 | 175 | 188 | 163 | 180 | 157 | 152 | 150 | 144
a5 207 | 207 | 207 | 205 | 194 | 185 | 177 | 187 | 180 | 155 | 151 | 148 | 144 [ 142 | 138
100 | 207 | 207 | 207 | 190 | 188 | 178 | 170 | 180 | 152 | 147 | 144 | 141 | 137 | 135 | 128
105 | 207 | 207 | 206 | 194 | 182 | 172 | 163 | 152 | 145 | 140 | 137 | 134 | 131 | 128 | 123
M0 | 207 | 207 | 202 | 188 | 176 | 1856 | 1568 | 145 | 138 | 134 | 131 | 128 | 125 | 123 | 118
M5 | 207 | 207 | 197 | 182 | 170 | 150 | 148 | 130 | 132 | 128 | 125 | 123 | 118 | 117 | 113
120 | 207 | 207 | 192 | 177 | 164 | 152 | 143 | 133 | 127 | 123 | 120 | 118 | 114 | 112 | 108
125 (| 207 | 204 | 187 | 171 | 158 | 148 | 137 | 128 | 122 | 118 | 115 | 113 | 110 | 108 | 104
130 | 207 | 200 | 182 | 166 | 152 | 140 | 132 | 123 | 117 | 113 | 111 | 108 | 105 | 104 | 100
135 | 207 | 185 | 177 | 160 | 148 | 135 | 127 | 118 | 113 | 102 | 108 | 105 | 102 | 100 | 28
140 | 207 | 181 | 172 | 155 | 149 | 130 | 122 | 194 | 100 | 105 | 103 | 101 B3 il Bz
145 | 207 | 187 | 167 | 148 | 138 | 126 | 118 | 110 | 105 | 102 | 28 a7 a5 83 89
150 | 205 | 183 | 162 | 144 | 131 | 122 | 114 | 108 | 102 | 85 o] o4 =il a0 86
155 | 201 | 178 | 157 | 140 | 127 | 118 | 111 | 103 | 83 85 a3 el 83 87 84
160 | 198 | 174 | 152 | 135 | 123 | 114 | 107 | 100 | 95 oz a0 28 86 24 21
185 | 184 | 170 | 147 | 131 | 118 | 111 | 104 | &7 a2 il a7 86 83 82 T8
170 | 181 | 185 | 143 | 127 | 116 | 107 | 101 | B4 a0 a7 85 83 &1 e T8
175 | 187 | 181 | 138 | 124 | 113 | 104 | 98 o a7 84 a2 a1 T8 TV T4
180 | 184 | 167 | 135 | 120 | 108 | 101 a5 89 85 82 80 T3 i 75 Tz
185 | 180 | 183 | 131 | 117 | 108 | B9 83 86 a2 80 T3 T8 T4 73 T0
180 | 177 | 148 | 128 | 114 | 104 | B8 a0 a4 80 i T8 T4 T2 T B8
185 [ 173 | 1456 | 125 [ 111 | 101 a4 p:1:3 a2 T3 T8 T4 T2 T 60 66
200 170 | 141 | 122 | 108 | 88 a1 26 a0 T8 T4 T2 T 60 a7 B85
205 | 186 | 138 | 118 | 106 | B8 a0 a4 T3 T4 T2 T0 ae a7 66 83
210 | 163 | 134 | 116 | 103 | B4 a7 a2 T8 T3 T [:1:3 a7 85 64 g2
215 | 188 | 131 | 113 | 101 a2 85 20 T4 T 68 a7 668 64 63 B0
220 | 186 | 128 | 111 ag a0 83 T3 T3 aa 87 85 [:23 62 81 50
225 | 162 | 125 | 108 a8 a3 a1 Fi:} T [:1:3 B85 [:23 83 81 &0 58
230 | 148 [ 123 | 106 | B4 Eei] T8 T4 a8 66 64 g2 a1 60 58 58
235 | 148 [ 120 | 103 | 82 a4 T3 T3 63 a5 83 a1 60 53 a7 55
240 | 143 [ 118 | 101 B0 a2 T8 T a7 63 81 60 58 a7 5 54
245 | 140 [ 115 | 89 23 20 T4 T0 a5 62 B0 58 53 5 a5 53
250 ) 137 | 113 | 87 a7 Fi'l 73 Li]*] 64 81 50 57 55 55 54 52
Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.
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49. Table 8.5p%

Table 8.5p - Shear buckling strength g (N/mm?) of a web (for 16mm = ¢ < 40mm)

1€) Grade Q290 steel, web thickness =>18mm <40mm — design strength g, = 330Mimm®

dit Stiffener spacing ratio a'd
04 |05 (DB |07 |08 |08 10 112 | 1.4 16 |18 [20 |25 |30 | =
a5 198 | 198 | 196 | 188 | 1988 | 198 | 188 | 198 | 188 | 198 | 185 | 198 | 185 | 188 [ 188
60 198 | 198 | 198 | 198 | 108 | 198 | 188 | 198 | 188 | 198 | 188 | 198 | 188 | 197 [ 193
a5 108 | 188 | 198 | 188 | 188 | 198 | 188 | 198 | 188 | 197 | 185 ( 183 | 180 | 158 | 184
T0 108 | 188 | 188 | 188 | 168 | 198 | 188 | 198 | 183 | 190 | 187 | 185 | 182 | 180 [ 175
5 188 | 198 ( 188 | 188 | 188 | 188 | 188 | 191 | 1856 | 182 | 178 | 177 | 174 | 172 | 167
a0 198 | 198 | 196 | 188 | 188 | 198 | 182 | 184 | 170 | 175 | 172 | 160 | 186 | 163 [ 158
85 108 | 198 | 198 | 188 | 168 | 192 | 185 | 177 | 171 | 167 | 164 [ 161 | 157 | 155 [ 148
an 198 | 188 | 198 | 188 | 194 | 1856 | 170 | 170 | 164 | 158 | 156 [ 153 | 148 | 147 | 141
a5 108 | 188 | 188 | 188 | 188 | 180 | 172 | 163 | 157 | 152 | 148 [ 145 | 141 | 130 [ 133
100 | 198 [ 198 | 198 | 193 | 183 | 174 | 166 | 156 | 148 | 144 | 141 | 138 | 134 | 132 | 127
105 | 188 | 188 | 198 | 188 [ 177 | 167 [ 158 | 148 | 142 | 137 | 134 | 131 | 128 | 1268 | 121
110 ) 198 [ 198 | 195 | 182 | 171 | 161 | 152 [ 142 | 135 | 131 | 128 | 125 | 122 | 120 | 115
115 198 [ 198 | 190 | 177 | 1656 | 185 | 146 (| 136 | 128 | 125 | 122 | 120 | 117 | 115 [ 110
120 | 188 | 188 | 185 | 172 | 160 | 148 [ 140 | 130 | 124 | 120 [ 117 | 115 | 112 | 110 | 106
125 | 188 | 197 | 181 | 167 [ 154 | 143 [ 134 | 126 | 119 | 195 | 112 | 110 | 107 | 105 | 101
130 | 188 | 183 | 177 | 162 | 148 | 137 [ 120 | 120 | 145 | 111 [ 108 | 108 | 103 | 101 | &7
135 | 198 | 180 | 172 | 1896 | 143 | 132 | 124 [ 196 | 110 | 107 | 104 | 102 ag as o4
140 | 188 | 185 | 167 | 151 | 138 | 127 | 120 [ 192 | 106 | 103 | 100 | 98 a8 a4 a0
145 | 188 | 181 | 163 | 148 [ 133 | 123 | 116 | 108 | 103 | 88 a7 a5 a2 ¢ a7
150 | 198 [ 177 | 158 | 141 [ 128 | 118 [ 112 | 104 | 00 oF o4 a2 B0 28 24
165 | 185 ( 173 | 153 | 136 | 124 | 115 | 108 | 101 | 08 a3 eyl 89 fii] 85 82
16800 192 [ 189 | 148 | 132 | 120 | 192 | 105 98 a3 a0 a3 a6 a4 a2 T8
165 | 188 | 165 | 144 | 128 | 117 | 108 | 102 | 95 o0 a7 &5 24 1 20 v
170 | 185 | 161 | 140 | 124 [ 113 | 105 | 89 a2 88 85 83 a1 T8 T3 T4
175 | 182 | 157 | 136 | 121 | 110 | 102 a8 an 85 a2 80 T8 TT Fi:} T2
180 153 | 132 | 118 | 107 | 28 83 a7 83 a0 T3 ri T4 T3 T0
185 140 | 120 | 114 | 104 | 98 ™ 24 B0 TE Fii ] 75 T2 T 63
100 145 | 126 | 111 [ 101 | 94 B3 a2 TE TG T4 73 T a0 a7
185 142 | 122 | 108 | 88 o fii] 80 i T4 T2 T 69 63 65
200 138 | 118 | 108 a8 an 84 T3 T4 T2 T0 aa &7 86 63
205 | 182 [ 135 | 116 | 103 | 94 a7 52 TG T3 T ] a7 85 a4 g2
210 150 ( 131 | 113 | 101 | o2 25 20 T4 T a0 a7 66 G4 83 60
216 | 158 [ 128 | 111 ag a0 23 T3 73 ao a7 65 64 62 a1 50
220 | 182 | 125 | 108 | 086 53 a1 T8 T 68 85 G4 63 &1 60 58
225 | 148 | 123 | 108 94 a8 T8 T4 aa 66 64 g2 a1 &0 50 58
230 | 148 [ 120 | 108 | B2 54 T3 73 63 a5 683 &1 60 53 57 55
235 | 143 [ 117 | 11 a0 82 T8 T 66 63 81 60 58 57 56 54
240 | 140 | 115 a8 a8 80 T4 T0 85 i3 60 50 58 56 i) 53
245 | 137 | 113 a7 86 T8 T3 i1 64 a1 a0 &7 56 55 54 52
250 ) 134 [ 110 | 85 25 Fird il | 87 g2 B0 58 53 55 54 53 51
MNote - For other sieel grades not covered in Table 8.5, refer to Appendix 8.3.
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50. Table 8.5q°

Table 8.5q - Shear buckling strength gu (N‘'mm’?) of a web (for ¢ £16mm)

17) Grade Q420 steel, web thickness £ 16mm — design strength p, = 375N/mm*

dit Stiffener spacing ratio afd
04 (D5 |06 |07 |08 |0BO 10 (1.2 [ 1.4 16 |18 |20 |35 |30 |m
55 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 226 | 222
60 225 | 225 | 225 | 225 | 225 ( 225 | 225 | 226 | 225 | 225 | 223 | 221 | 218 | 216 | 211
85 225 | 225 | 225 | 225 | 225 (225 | 225 | 225 | 221 | 217 | 214 | 212 | 208 | 208 | 201
T 225 | 225 | 225 | 225 | 225 | 225 | 225 | 218 | 212 | 208 | 205 | 202 | 188 | 196 | 180
75 225 | 225 | 225 | 225 | 225 | 225 | 218 | 200 | 203 | 188 | 185 | 192 | 188 | 186 | 180
0 225 | 225 | 225 | 225 | 225 | 218 | 210 | 201 | 164 | 18D | 186 | 183 | 178 | 176 | 16D
85 225 | 225 | 225 | 225 | 220 | 210 | 202 | 182 | 185 | 180 | 176 | 173 | 1&8 | 186 | 150
a0 225 | 225 | 225 | 224 | 213 | 203 | 194 | 184 | 178 | 171 | 167 | 164 | 158 | 156 | 150
a5 225 | 225 | 225 | 218 | 208 | 195 | 186 | 175 | 167 | 162 | 158 | 1586 | 150 | 148 | 142
100 | 225 | 225 | 225 | 211 | 190 | 188 | 178 | 167 | 150 | 154 | 160 | 147 | 143 | 141 | 135
105 | 225 | 225 | 220 | 205 [ 1892 | 180 | 170 | 158 | 151 | 148 | 143 | 140 [ 135 | 134 | 120
110 | 225 | 225 | 214 | 120 [ 185 [ 173 | 162 | 151 | 144 | 140 | 135 | 134 [ 120 | 128 | 123
115 | 225 | 225 | 208 | 182 [ 178 | 186 | 155 | 145 | 138 | 133 | 130 | 128 | 124 | 122 | 117
120 | 225 | 221 | 203 | 186 | 171 | 158 | 148 | 130 | 132 | 128 | 125 | 123 | 118 | 117 | 113
125 | 225 | 297 | 197 | 180 | 164 | 152 | 143 | 133 | 127 | 123 | 120 | 118 | 114 | 112 | 108
130 | 225 | 212 | 182 [ 174 [ 158 | 146 | 137 | 128 | 122 | 118 | 115 | 113 [ 110 | 108 | 104
136 | 225 | 207 | 180 [ 167 [ 152 [ 149 [ 132 | 123 | 118 | 114 | 111 | 108 [ 108 | 104 | 100
140 | 225 | 202 | 180 | 161 | 147 | 136 | 128 | 118 | 113 | 110 | 107 | 105 | 102 | 100 | 96
145 | 222 | 197 | 175 | 156 | 142 | 131 | 123 | 115 | 108 | 108 | 103 | 101 ag a7 83
150 | 218 | 192 | 168 | 150 | 137 | 127 | 119 | 111 | 108 | 102 [ 100 | 98 a5 94 a0
156 | 214 | 128 | 164 | 148 [ 122 [ 123 | 115 | 107 | 102 | 99 o7 a5 oz o a7
160 | 210 | 183 | 158 | 141 | 128 | 118 | 112 | 104 | 88 a8 a4 a2 a9 a8 84
165 | 206 | 178 | 154 [ 137 [ 124 | 115 | 108 | 101 | 88 a3 =il 28 &7 25 82
170 | 202 | 173 | 148 | 133 | 121 [ 112 | 105 | 93 a3 a0 88 a7 a4 23 78
175 | 188 | 168 | 145 | 120 | 117 | 100 | 102 | 95 a1 a8 a6 24 a2 a0 T
180 | 194 | 184 | 149 [ 125 [ 114 | 106 | 09 a2 88 25 83 a2 To TE 75
185 | 190 | 180 | 137 [ 122 [ 111 | 103 | &7 o0 26 23 21 20 Iv T8 73
180 | 188 | 1585 | 123 | 118 | 108 | 100 a4 a8 84 a1 T8 T 75 T4 T
105 | 182 | 181 | 120 | 116 | 105 | 98 a2 a5 a1 T8 v Fi} T3 T2 60
200 | 178 | 147 | 127 | 113 | 103 | 95 a0 23 T8 i 5 T4 T TOo 83
205 | 174 | 144 | 124 | 170 | 100 | 93 a7 21 i 75 T3 T2 T0 a9 i)
210 | 170 | 140 | 121 | 107 | 88 Eal 85 T8 T8 T3 T 0 [:1:3 a7 64
215 | 166 | 137 | 118 | 105 | 95 a8 83 T T4 T T 63 66 a5 83
220 | 162 | 134 | 115 | 103 | 83 a6 81 T8 T2 TO 68 a7 65 [:23 81
225 | 150 | 131 | 113 | 100 | ™ 25 To T4 T 63 a7 65 63 62 80
230 | 155 | 128 | 110 | 98 B0 23 T3 T2 8o a7 85 64 62 a1 50
235 | 152 | 125 | 108 | 26 &7 21 TG T 83 a5 64 63 81 60 57
240 | 148 | 123 | 108 a4 86 T8 T4 a8 66 [:L} g2 81 a0 a8 56
245 | 146 | 120 | 103 92 84 T3 T3 63 B85 83 81 80 58 a7 55
250 ) 143 | 118 | 101 80 82 i:] il 87 83 81 G0 it} &7 58 54
Mote - For other steel grades not covered in Table 8.5, refer to Appendix 3.3.
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51. Table 8.5r°!

Table 8.5r - Shear buckling strength o, (N/mm?) of a web (for 16mm < ¢ €40mm)

18) Grade Q420 steel, web thickness =16mm <40mm — design strength p, = 355Mimm*

dit Stiffener spacing ratio ald
04 [05 |08 07 |08 |08 1.0 |1 1.2 | 1.4 18 |18 |20 |25 |30 | =™
55 293 [ 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213
a0 213 [ 213 | 23 | 293 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 200 | 208 | 203
85 293 | 293 | 213 | 293 [ 293 | 213 | 213 293 | 212 | 208 | 206 | 204 | 20D | 188 | 193
T 293 [ 293 | 213 | 213 | 213 | 293 | 213 | 200 | 204 | 200 | 197 | 185 | 191 | 180 | 184
75 213 [ 213 | 243 | 293 | 213 | 213 | 200 | 201 | 186 | 191 | 188 | 186 | 182 | 180 | 174
20 293 [ 293 | 213 | 213 | 213 | 200 | 202 | 194 | 187 | 183 | 180 | 177 | 173 | 170 | 164
85 293 [ 293 | 243 | 293 | 211 | 202 | 185 | 186 | 170 | 174 | 171 | 168 | 164 | 161 | 155
a0 213 [ 213 | 213 | 213 | 205 | 195 | 187 | 178 | 171 | 166 | 162 | 150 | 155 | 152 | 148
a5 213 ( 213 | 243 | 200 | 188 | 180 | 180 | 170 | 163 | 157 | 153 | 151 | 146 | 144 | 138
100 293 | 243 | 293 | 203 | 192 | 182 [ 173 | 162 | 155 | 148 | 146 | 143 | 130 | 137 | 13
106 | 293 | 243 | 291 | 197 | 185 | 175 [ 165 | 154 | 147 | 142 [ 128 | 135 | 132 | 130 | 125
10| 293 | 293 | 208 [ 192 | 170 | 168 | 158 [ 147 | 140 | 130 [ 133 [ 130 | 126 | 124 | 110
5| 243 | 293 | 201 [ 186 | 173 | 181 | 151 [ 141 | 134 | 130 [ 127 [ 124 | 121 | 118 | 114
120 | 243 | 293 | 185 [ 180 | 166 | 154 | 145 [ 135 | 120 | 124 [ 121 [ 118 | 116 | 114 | 100
125 | 243 | 208 | 180 [ 174 | 160 | 148 | 130 [ 130 | 124 | 198 [ 197 [ 115 | 111 | 108 | 105
130 | 243 | 204 | 185 [ 160 | 154 | 142 | 134 [ 125 | 118 | 115 112 | 110 | 107 | 106 | 101
135 | 243 | 189 | 180 [ 163 | 148 | 137 | 120 [ 120 | 114 | 191 | 108 [ 106 | 103 | 1091 | 97
140 | 293 | 195 [ 175 | 157 | 143 [ 132 | 124 | 118 | 110 | 107 | 104 | 102 a9 ag a4
145 | 243 | 190 | 170 [ 151 | 128 | 128 | 120 [ 112 | 107 | 103 [ 101 | 20 ] o4 ehl
150 | 208 | 186 | 185 [ 146 | 133 | 123 | 116 | 108 | 103 | 100 [ &7 a5 a3 a1 83
155 | 208 | 181 | 180 [ 142 | 120 | 119 | 112 [ 105 [ 100 oG o4 az o0 23 25
180 | 202 | 177 | 154 | 137 | 125 | 116 | 108 [ 101 | 67 83 a1 a0 a7 85 a2
165 | 188 | 173 | 150 [ 133 | 121 | 112 | 105 | B8 a4 81 83 a7 &4 83 a0
1700 | 185 | 188 [ 145 | 128 | 117 | 109 [ 102 | 95 £y 88 a6 a4 a2 80 TT
175 | 191 | 184 [ 141 [ 125 | 114 | 108 | 90 a3 23 85 23 a2 79 T2 T8
180 | 187 | 180 [ 137 | 122 | 111 | 103 a7 a0 a6 83 a1 a0 v T8 T3
185 | 184 | 185 [ 133 [ 119 | 108 | 100 | 94 23 23 21 T i 5 T4 71
160 | 180 | 151 | 130 [ 115 | 105 | &7 a1 85 a1 il T 75 73 T2 a0
185 | 178 | 147 | 127 [ 113 | 102 | 85 a8 a3 e Fii 5 T3 T T0 a7
200 ( 173 | 143 | 123 | 110 | 100 | 83 a7 a1 i 75 T3 T2 T0 63 66
205 [ 188 | 140 | 120 | 107 | &7 B0 85 e 5 13 T T 63 a7 a4
210 ( 185 | 138 | 117 | 104 | B85 83 83 i T4 T an [:1:3 [ii] a5 683
215 | 182 | 133 | 115 | 102 a3 a6 a1 75 T2 [z} 63 a7 i1 G4 81
220 [ 158 | 130 | 112 [ 100 | © 24 T T4 T 83 66 85 63 62 a0
225 155 | 127 | 110 | 98 a0 82 T T2 a0 i3] 85 [:L3 62 a1 58
230 ( 151 | 124 | 107 | 95 a7 80 T8 TO a7 B85 83 g2 60 50 a7
235 ( 148 | 122 | 105 | 93 a5 Te T4 ag 66 64 g2 a1 58 53 56
240 ( 145 | 118 | 103 | o 23 Fi T2 a7 64 62 81 a0 58 &7 55
245 | 142 | 117 | 101 a0 a2 Fi:} 71 66 83 81 a0 58 &7 58 54
260 [ 130 | 115 | 09 28 20 T4 T0 85 82 B0 58 &7 58 55 53
Mote - For other sieel grades not covered in Table 8.5, refer to Appendix 3.3.
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52. Table 8.5s%2

Table 8.5s - Shear buckling strength gy (N/'mm?) of a web (for ¢ <16mm)

18] Grade Q480 steel, web thickness £ 16mm — design strength p, = 410M/mm*

it Stiffener spacing ratio ald
04 |05 [08 07 |08 |08 1.0 1.2 1.4 1.8 18 | 2.0 25 |30 | m

55 245 | 248 | 248 | 246 | 245 [ 245 | 246 | 246 | 248 | 248 | 246 | 248 | 244 | 242 | 235
B0 245 | 248 | 248 | 246 | 245 | 245 | 246 | 246 | 245 | 242 | 230 | 236 | 232 | 230 | 224
85 248 | 248 | 248 | 246 | 248 ( 248 | 246 | 242 | 238 | 231 | 22B | 235 | 221 | 210 | 212
T0 245 | 248 | 248 | 246 | 248 [ 248 | 241 | 232 | 228 | 221 | 297 | 214 | 210 | 207 | 200
Fi 245 | 248 | 248 | 246 | 245 [ 247 | 232 | 222 | 215 | 210 | 208 | 203 | 188 | 185 | 188

80 245 | 248 | 248 | 246 | 242 [ 232 | 223 | 213 | 205 | 200 | 185 | 182 | 187 | 184 | 176
85 245 | 248 | 248 | 246 | 234 [ 224 | 214 | 203 | 195 | 180 | 185 | 181 | 176 | 173 | 166
o0 248 | 248 | 248 | 220 228 ( 215 | 206 | 193 | 185 | 178 | 174 | 171 | 166 | 183 | 167
a5 245 | 248 | 245 | 232 | 218 [ 207 | 196 | 184 | 175 | 160 | 165 | 162 | 157 | 185 | 140
100 ( 245 | 248 | 241 | 225 | 211 [ 188 | 187 | 174 | 166 | 161 | 157 | 154 | 148 [ 147 | 141

105 | 245 | 245 | 234 | 218 | 203 [ 190 | 178 | 166 | 158 | 153 | 140 | 146 | 142 | 140 | 134
M0 ( 248 | 248 | 228 | 210 | 195 [ 181 | 170 | 158 | 151 | 148 | 142 | 140 | 138 | 134 | 128
16| 248 | 242 | 221 | 203 | 187 [ 173 | 162 | 151 | 144 | 140 | 136 | 134 | 130 | 128 | 123
120 ( 245 | 236 | 215 | 196 | 178 [ 166 | 156 | 145 | 138 | 134 | 137 | 128 | 124 | 122 | 118
125 ( 248 | 231 | 200 | 180 | 172 [ 150 | 140 | 138 | 133 | 128 | 125 | 123 | 120 | 118 | 113

130 | 248 | 225 | 202 | 182 | 185 [ 1563 | 144 | 134 | 128 | 123 | 120 | 118 | 115 | 113 | 100
135 ( 248 | 220 | 198 | 175 | 158 [ 147 | 138 | 128 | 123 | 118 | 118 | 114 | 111 | 102 | 105
140 ( 241 | 214 | 19D | 1868 | 153 [ 142 | 133 | 124 [ 119 | 115 | 112 | 110 | 107 [ 105 | 101
145 ( 237 | 200 | 183 | 163 | 148 [ 137 | 120 | 120 [ 444 | 111 | 108 | 108 | 103 | 101 | &7
150 | 232 | 203 | 177 | 197 | 143 [ 133 | 124 | 116 | 111 | 107 | 104 | 103 | 100 [ 83 | 24

155 ( 228 [ 128 | 171 | 152 | 128 [ 128 | 120 | 1412 | 107 | 104 | 101 | 8O 98 | 85 | M
180 ( 223 [ 192 | 188 | 147 | 1234 [ 124 | 117 | 108 | 104 | 100 | 983 | 28 93 | 82 | &3
185 ( 219 [ 187 | 161 | 143 | 120 [ 129 | 113 | 106 | 101 | 97 | 95 | 83 o1 80 | &8
170 ( 214 [ 181 | 198 | 138 | 128 [ 117 | 110 | 102 | 98 94 | 892 | B0 83 | 88 | &3
176 290 [ 178 | 182 | 135 | 122 [ 114 | 107 | €0 | 05 9z | 00 | B2 25 | B4 | =

180 ( 205 [ 171 | 147 | 131 | 118 [ 110 | 104 | 87 | 82 80 | &7 | 85 823 82 i3
185 ( 201 [ 188 | 143 | 127 | 118 [ 107 | 101 | 94 | 0O 87 | 85 | 83 21 T8 T8
160 ( 198 | 162 | 14D | 124 | 113 [ 105 | 88 | 82 | &7 84 | B2 [ M T8 7 74
185 ( 192 [ 188 | 136 | 121 | 110 [ 102 | 28 | &0 | 85 82 | 8D | T8 T Fi T2
200 [ 127 | 154 | 133 | 118 | 107 | 20 03 | BV | 83 B0 | TB | TT T8 T3 T

205 182 | 150 | 128 | 115 | 106 | &7 a1 85 | &1 T8 | 7B | 7B 73 T2 6e
290 | 178 | 148 | 128 | 112 | 102 | 85 83 | 83 | TB T | TH | T3 T T a7
215 174 | 143 | 123 | 110 | 10D | 82 | & ri 75| T3 | T2 68 63 a8
220 ( 170 | 140 | 121 | 107 | 83 an B8 | 78 | TB 73| T T0 B8 &7 64
225 168 | 137 | 118 | 105 | 85 83 B3 | 7V | T4 T TO | B8 8 85 63

230 162 | 134 | 115 | 103 | €3 | &6 81 T | T2 T0 | B8 | 67 85 | 64 | &1
235 180 | 131 | 113 | 100 | ™ 85 TB| T4 T 68 | 67 | 65 64 | 63 | 60
240 158 | 128 | 110 | 83 | &80 | 83 T8 | 73 | 8@ 67 | 65 | 64 62 | ® &0
245 152 | 126 | 108 | 86 | 83 | &1 e T B3 86 | B84 | 83 81 80 | 58
250 | 140 | 123 | 108 | 04 | &8 | 80 75 | 70 | 66 B84 | B3 | 62 60 | 58 | 58

Note : For other steel grades not covered in Table 8.5, refer to Appendix 3.3,
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53. Table 8.5t%

Table 8.5t - Shear buckling strength g (N/mm?) of a web (for 16mm < t £ 40mm)

20) Grade Q460 steel, web thickness =16mm £40mm — design strength p, = 390Mimm’*

dit Stiffener spacing ratio afd
04 (05 (06 |07 (08 (089 1.0 | 1.2 1.4 18 |18 | 2.0 25 |30 | m
55 234 | 234 | 234 | 234 | 234 [ 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 233 | 228
a0 234 | 234 [ 234 | 234 | 234 | 234 | 234 | 234 | 234 | 233 | 230 | 228 | 224 | 222 | 297
85 234 | 234 [ 234 | 234 | 234 [ 234 | 234 | 233 | 227 | 223 | 220 | 218 | 214 | 211 | 208
O 234 | 234 | 234 | 234 | 234 | 234 | 233 | 224 [ 298 [ 293 | 290 | 207 | 203 | 201 [ 195
75 234 | 234 [ 234 | 234 | 234 [ 232 | 224 | 215 | 208 | 204 | 200 | 167 | 163 | 190 | 183
20 234 | 234 (234 | 234 | 233 [ 224 | 296 | 208 | 190 | 104 | 180 | 187 | 182 | 178 | 172
25 234 | 234 [ 234 | 234 | 226 [ 296 | 207 | 197 | 180 | 184 | 180 | 177 | 172 | 1680 | 162
a0 234 | 234 [ 234 | 230 ( 219 [ 208 | 190 [ 188 | 180 | 174 | 170 | 167 | 162 | 190 | 153
a5 234 [ 234 [ 234 | 224 [ 211 [ 200 | 181 [ 178 | 171 | 165 | 161 | 158 | 153 | 151 | 145
100 | 234 | 234 [ 232 | 2197 | 204 [ 9892 | 182 [ 170 | 162 | 157 | 153 | 150 | 146 | 143 | 138
105 | 234 | 234 [ 226 | 210 | 197 [ 184 | 174 [ 182 | 154 | 148 | 148 | 143 | 1308 | 138 | 13
110 | 234 | 234 [ 220 | 204 | 158D [ 177 | 166 | 154 | 147 | 142 | 130 | 136 | 132 | 130 | 125
115 | 234 | 235 [ 214 | 197 [ 182 [ 160 | 158 [ 148 | 141 | 136 | 133 | 130 | 127 | 125 | 120
120 | 234 | 228 | 208 | 180 [ 1756 [ 462 | 152 [ 141 [ 135 | 130 | 127 | 126 | 121 | 118 | 115
125 | 234 | 223 [ 202 | 184 | 167 [ 155 | 146 [ 138 | 130 | 125 | 122 [ 120 | 117 | 115 | 110
130 | 234 | 218 [ 198 | A77 [ 161 [ 140 | 140 [ 131 | 125 | 120 | 118 | 115 | 112 | 110 | 108
135 | 234 [ 213 [ 190 | 170 [ 155 [ 144 | 135 [ 128 | 120 | 116 | 113 | 111 | 108 | 108 | 102
140 | 233 | 207 | 184 | 164 [ 150 [ 930 | 430 [ 121 | 416 | 112 | 108 | 107 | 104 | 102 | 98
145 | 228 | 202 (170 | 150 | 144 [ 134 | 126 | 117 | 112 | 108 | 105 | 103 | 100 | 29 a5
150 | 224 [ 197 [ 173 | 153 [ 140 [ 128 | 127 [ 113 | 108 | 104 | 102 | 100 | @7 B a2
155 | 220 [ 192 [ 167 | 148 | 135 [ 125 | 117 | 110 | 104 [ 101 felo] a7 a4 B2 a8
180 | 2168 | 187 [ 162 | 144 [ 131 [ 121 | 114 | 106 | 101 a8 a5 a4 a1l |0 88
185 | 242 | 182 [ 157 | 130 [ 127 [ 118 | 110 [ 103 | 98 a5 a3 a1l a3 a7 83
170 | 207 [ 497 [ 152 | 135 [ 123 [ 114 | 107 [ 100 [ 95 a9z 80 83 28 a4 a1
175 | 203 [ 172 [ 148 | 131 | 120 | 111 | 104 | &7 a3 an 87 20 a3 82 T8
180 | 190 [ 167 | 144 | 128 | 116 | 108 | 101 o4 a0 a7 85 23 a1 20 K
185 | 185 | 162 | 140 | 124 | 113 | 105 a5 a2 a5 a5 83 a1 T8 T T4
180 | 181 [ 158 [ 136 | 121 [ 110 | 102 B il 85 a2 &80 T8 v 75 T2
185 | 186 [ 154 [ 133 | 118 [ 107 [ 29 B3 a7 a3 a0 T8 i 5 T3 T
200 182 | 150 | 128 | 115 | 106 | &7 a 85 a1 T8 T8 75 73 T2 [:1:]
205 ( 178 | 146 | 1268 | 112 | 102 | 85 a0 83 e TG Fi-] T3 71 T a7
210 ( 174 | 143 | 123 | 110 | 100 | 82 87 &1 TV 75 73 71 a9 63 68
215 [ 168 | 140 | 120 | 107 | @7 Bl 85 T8 5 T3 T T 63 a7 [:23
220 188 | 136 | 118 | 106 [ 95 83 83 i T4 T (1] 83 68 85 63
225 182 | 133 [ 115 | 102 | 93 B 21 Fiil T2 T 63 a7 85 64 61
230 ( 158 [ 130 [ 112 | 100 [ & a4 Te T4 T a3 i 7] 85 83 g2 a0
235 155 | 128 | 110 a3 a0 83 Fi T2 a0 a7 65 64 g2 81 50
240 [ 152 | 125 | 108 oG a7 2 TG T a7 85 64 83 81 80 a7
245 | 148 122 | 108 a4 25 T T4 69 66 64 62 81 58 58 58
260 | 148 [ 120 | 103 a2 24 T3 I3 63 85 83 61 80 58 57 55
Mote : For other steel grades net covered in Table 8.5, refer to Appendix 5.3.
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54. Table 8.5u>*

Table 8.5u - Shear buckling strength gu, (N/'mm?) of a web (for ¢ <16mm)

21) Grade Q550 steel, web thickness < 16mm — design strength p, = 520M/mm’

it Stiffener spacing ratic aid
04 |05 0.8 0.7 08 |08 1.0 1.2 1.4 1.8 1.8 2.0 25 | 30 o
55 312 [ 312 | 312 | 312 | 32 | 312 | 312 | 312 | 307 | 301 | 267 | 264 | 28D | 286 | 270
&0 312 | 312 | 32 | 312 | 312 | 312 | 312 | J00 | 282 | 288 | 282 ( 279 | 273 | 270 | 282
85 312 | 312 | 32 | 312 | 312 | 30D | 200 | 287 | 27B | 271 | 266 | 283 | 257 | 253 | 244
T0 312 | 312 | 32 | 312 | 30D | 207 | 2BG | 273 | 263 | 256 | 251 | 247 | 240 | 23T | 227
75 312 | 312 | 312 | 312 | 208 | 2B5 | 273 | 250 | 240 | 241 | 235 | 231 | 224 | 221 | 212
50 312 [ 32 | 32 | 303 | 287 | 273 | 260 | 245 | 234 | 226 | 221 | 217 | 210 | 207 | 198
85 312 | 312 | 312 | 203 | 270 | 260 | 247 | 231 | 220 | 213 | 208 | 204 | 198 | 185 [ 187
B0 312 | 312 | 308 | 253 | 264 | 248 | 234 | 218 | 208 | 201 | 185 | 182 | 187 | 184 [ 177
a5 312 | 312 | 294 | 272 | 253 | 236 | 221 | 206 | 167 | 190 | 186 ( 182 | 177 | 174 | 167
100 32 | 310 | 285 | 262 | 242 [ 224 | 210 | 198 | 187 | 181 | 176 | 173 | 168 | 165 | 158
105 | 312 | 302 (278 | 252 | 231 | 213 | 200 | 187 | 178 | 172 | 168 | 185 | 160 | 158 | 151
M0 312 | 284 | 266 | 242 | 220 | 204 | 199 [ 178 [ 170 | 184 | 160 | 167 | 153 | 150 | 145
15| 312 | 286 | 257 | 231 | 210 [ 195 | 183 | 170 | 183 | 167 | 155 | 151 | 148 | 144 | 138
120 | 312 | 270 [ 248 | 221 | 201 | 187 | 175 [ 163 | 158 | 151 | 147 | 144 | 140 | 138 | 132
125 | 305 | 271 [ 230 | 292 | 193 | 178 | 168 [ 157 | 150 | 145 | 141 | 130 | 135 | 132 | 127
130 | 200 | 283 | 230 | 204 | 188 [ 172 | 162 | 151 | 144 | 130 | 136 | 133 | 128 | 127 | 122
135 | 262 | 285 | 221 167 | 17D [ 188 | 156 | 145 | 138 | 134 | 131 | 128 | 125 | 123 | 118
140 | 286 | 247 | 213 | 190 | 173 [ 16D | 150 [ 140 [ 134 | 128 | 126 | 124 | 120 | 118 | 114
145 | 270 | 230 | 206 | 183 | 167 [ 154 | 146 [ 135 [ 12D | 126 | 122 | 119 | 118 | 114 | 110
160 | 273 | 231 [ 190 | 177 | 161 [ 148 | 14D 131 [ 126 | 121 | 118 | 115 | 112 | 110 | 108
195 | 266 | 224 (193 | 171 | 198 | 144 | 138 [ 126 [ 121 | 197 | 114 | 112 | 108 | 107 | 103
180 | 260 | 297 | 187 | 168 | 191 [ 14D | 131 [ 123 [ 197 | 113 | 110 | 108 | 105 | 103 | 9O
185 | 253 | 210 | 181 161 | 147 ( 138 | 127 | 118 | 113 | 110 | 107 | 1056 | 102 | 100 | 96
170 | 247 | 204 [ 176 | 156 | 142 [ 132 | 124 [ 115 | 110 | 108 | 104 | 102 | 99 o7 a4
175 | 240 | 188 | 171 | 152 | 138 [ 128 | 120 | 112 | 10F | 103 | 101 | 68 el ] a5 o
180 | 234 | 182 [ 168 | 148 | 134 | 124 | 117 [ 108 | 104 | 100 a8 a8 a3 a2 a8
185 | 228 | 18T [ 161 | 144 | 131 [ 121 | 114 | 108 [ 101 o3 o5 o4 " B0 26
180 | 221 | 182 | 157 | 140 | 127 [ 118 | 111 | 103 | B3 a5 83 o 20 &7 a4
185 | 216 | 178 [ 153 | 136 | 124 | 115 | 108 [ 101 a8 a3 a0 an 26 85 a2
200 | 290 [ 173 | 148 | 133 [ 121 | 112 | 105 | 98 a3 a0 88 a7 a4 83 T8
205 | 205 | 160 [ 148 | 130 | 118 | 10B | 103 | 06 eyl 53 il 85 82 1 TE
210 | 200 | 185 | 142 | 126 | 115 | 107 | 100 | 93 a0 a8 84 a2 a0 T8 i1
215 198 | 181 [ 138 | 124 | 112 | 104 | 83 ¢ 87 a4 82 a1 T8 Fil T4
220 191 | 15T [ 128 | 121 | 110 | 102 | 98 20 85 82 B0 il TG 75 T2
225 | 187 | 154 [ 133 | 118 | 107 | 100 | 83 a7 83 &0 T8 v 75 T4 T
230 | 183 | 151 [ 130 | 115 | 105 | &7 a1 85 &1 T8 v 75 73 T2 ag
235 | 178 | 147 [ 127 | 113 | 103 | 85 &0 83 &80 7 75 T4 T2 70 [:1:3
240 | 175 [ 144 | 124 | 111 [ 11 a3 a8 a2 T8 75 T4 T2 TO a9 66
245 | 172 | 141 [ 122 | 108 | 99 eyl foi ] 20 T8 T4 Tz il a9 63 85
250 ) 168 | 130 [ 118 | 108 | 87 a0 &4 i} 75 T2 il Lfe] a7 i} 64
Note : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.
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55. Table 8.5v>?

Table 8.5v - Shear buckling strength g, (N'mm?®) of a web (for 16mm < £ £ 40mm)

22) Grade Q550 steel, web thickness =16mm <40mm — design strength p, = S00Mmm*

dit Stiffener spacing ratio aid
04 |05 |06 |OF (08 |09 10 (1.2 | 1.4 16 |18 |20 [25 |30 | ™
55 300 | 300 | 30D | 300 ( 30D | 300 | 300 | 300 | 268 | 293 | 280 | 288 | 281 | 278 | 272
80 300 | 300 | 30D | 300 | 30D | 300 | 300 | 262 | 284 | 270 | 275 | 271 | 268 | 263 | 255
85 300 | 300 | 300 | 300 | 300 | 300 | 200 | 270 | 271 | 285 | 280 | 258 | 251 | 247 | 230
TO 300 | 300 | 300 | 300 | 300 | 280 | 278 | 2006 | 257 | 250 | 245 | 242 | 235 | 232 | 223
75 300 | 300 | 300 | 300 | 200 | 277 | 280 | 253 | 243 | 236 | 231 | 227 | 220 | 216 | 208
20 300 | 300 | 300 | 205 | 27D | 250 | 254 | 240 | 220 | 222 | 216 | 212 | 206 | 203 | 195
25 300 | 300 | 300 | 285 | 260 | 254 | 242 | 226 | 216 | 200 | 204 | 200 | 164 | 191 | 183
20 300 | 300 | 294 | 275 | 258 | 243 | 220 | 214 | 204 | 197 | 182 | 180 | 183 | 180 | 173
a5 300 | 300 | 288 | 265 | 247 | 231 | 247 | 202 | 193 | 187 | 182 | 170 | 174 | 171 | 164
100 ( 300 | 300 | 277 | 258 | 237 | 220 | 2068 | 182 | 183 | 177 | 173 | 170 | 1656 | 162 | 156
105 | 300 | 204 ( 260 | 2406 | 226 | 200 | 195 | 183 | 175 | 180 [ 1856 | 162 | 157 [ 186 | 148
110 | 300 | 280 | 260 | 236 | 216 | 200 | 187 | 195 | 167 | 181 | 157 | 154 | 150 | 147 | 142
115 | 300 | 278 | 259 | 227 | 206 | 181 [ 179 | 167 | 158 | 1594 [ 150 | 148 | 143 [ 141 | 138
120 ( 300 | 271 | 243 | 217 | 188 | 183 | 172 [ 160 | 153 | 148 | 144 | 142 [ 137 | 135 | 130
125 ( 287 | 264 | 234 | 208 [ 180 | 178 | 165 [ 154 | 147 | 142 | 138 | 136 | 132 | 130 | 125
130 ( 200 | 256 | 226 | 200 | 182 | 168 | 150 [ 148 | 141 | 136 | 133 | 131 | 127 | 125 | 120
135 ( 284 | 249 | 297 | 193 [ 176 | 163 | 153 [ 142 | 138 | 131 | 128 | 126 | 122 | 120 | 115
140 ( 278 | 242 | 200 | 188 | 180 | 1657 | 147 | 137 | 131 | 127 | 124 [ 121 | 118 | 116 | 111
145 ( 272 | 234 | 202 | 180 [ 183 | 151 | 142 [ 133 | 128 | 122 | 118 | 117 | 114 | 112 | 108
150 | 266 | 227 (195 | 174 | 158 | 148 [ 137 | 128 | 122 | 118 | 115 | 113 | 110 | 108 | 104
155 | 260 | 210 [ 180 | 168 | 153 | 142 [ 123 | 124 | 118 | 114 [ 142 | 110 | 106 [ 105 | 101
180 | 254 | 212 [ 183 | 163 | 148 | 137 [ 120 | 120 | 115 | 111 [ 108 | 106 | 103 [ 101 | ©F
1685 ( 248 | 208 | 177 | 158 | 144 | 123 | 125 [ 117 | 111 | 107 | 105 [ 103 | 100 | 88 94
170 | 242 | 200 [ 172 | 153 | 130 | 128 [ 121 | 113 | 108 | 104 [ 102 | 100 | &7 25 a2
175 | 235 | 184 [ 167 | 148 | 135 [ 125 | 118 | 110 | 1065 | 101 | 28 a7 a4 83 20
180 | 220 | 180 [ 183 | 145 | 132 | 122 [ 115 | 107 | 102 | 08 fei] o4 oz o0 a7
185 | 223 | 184 [ 158 | 141 | 128 | 118 | 111 | 104 | 29 o] o4 oz B0 88 24
180 | 217 | 178 | 184 | 137 | 126 | 116 | 108 | 101 | 98 a3 ™ B0 a7 85 a2
185 | 212 | 174 [ 150 | 134 | 122 | 113 | 108 | 28 o4 ¢ 59 87 85 83 20
200 | 208 | 170 | 148 | 130 | 118 | 110 | 103 o6 a2 a8 a6 85 a2 a1 T3
205 | 201 | 1668 | 143 | 127 | 116 | 107 [ 101 a4 a8 a6 a4 83 a0 T8 TB
210 | 188 | 162 [ 138 | 124 [ 113 | 105 a8 az a7 a4 a2 a1 T8 i T4
215 | 182 | 158 | 136 | 121 | 110 | 102 a6 il a5 a2 80 e Tv 5 T3
220 | 187 | 154 [ 133 | 118 | 108 | 100 a4 a7 23 Eahl T8 v 75 T4 T
225 | 183 | 151 | 130 | 116 | 105 | 98 a2 85 a1 T8 TT 5 T3 T2 aa
230 | 178 | 148 | 127 | 113 | 103 | 85 a0 84 20 TT 75 T4 T2 T 63
235 | 176 | 145 [ 125 | 111 | 101 a3 83 a2 T8 T8 T4 T2 T 68 66
240 | 172 | 142 | 122 | 108 | 80 a2 a6 80 T8 T4 T2 71 60 68 a5
245 | 168 | 130 | 120 | 108 | &7 a0 84 T8 Fi} T2 T 60 &7 66 [:23
280 ) 185 | 136 | 117 | 104 | 85 88 82 i ¥3 il [:]t] 68 [ii] B85 82
Mote : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.
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56. Table 8.5w>°¢ Table 8.5w - Shear buckling strength g. (Nimm?) of a web (for £< 16mm)

23) Grade Q690 steel, web thickness < 16mm — design strength p, = 630Mimm*

dit Stiffener spacing ratio ald

04 (05 |08 |07 (08 |09 10 112 | 14 16 |18 |20 [25 |30 | =

55 | 378 | 378 | 378 | 3¥8| 37D | 373 | 3FO | 362 352 ( 345 | 340| 335 328 | 3I25| :5
B0 | 378 | 378 | a7 | 378 | 378 | 371 | 350 | 344 333 ( 325 | 310 | 314 | 307 | 303 | 292
B5 | 378 | 378 | 378 | 378 | 371 | 355 | 341 | 325 | 393 | 305 | 208 | 293 | 285 | 281 | 260
TO | 378 | 378 | 37E | 375 | 356 | 330 | 324 | 307 | 294 | 2B5 | 278 | 272 | 265 | 260 | 250
75 | 3TE | 378 | 3TE | 351 | 341 | 323 | 307 | BB | 274 | 265 | 250 | 254 | 247 | 243 | 233

B0 | 37E | 378 | 371 | 347 | 326 | 308 | 200 | 270 [ 257 | 240 | 243 | 238 | 231 | 228 | 219
B5 | 37B | 37E | 350 | 333 | 311 | 200 | 272 | 254 [ 242 | 234 | 228 | 224 | 248 | 214 | 208
B0 | 3TE | 37T | 347 | 320 | 205 | 274 | 257 | 240 [ 220 ( 221 | 216 | 212 | 208 | 202 | 194
85 | 378 | 38T | 335 | 306 | 280 | 250 244 | 227 [ 297 | 2080 | 204 | 201 | 185 | 182 | 184
100 | 378 | 366 | 323 | 202 | 265 | 247 | 231 | 216 | 208 | 16D | 184 | 191 | 185 | 182 | 175

106 | 378 | 3468 | 311 | 270 | 253 ( 235 | 220 | 208 | 196 | 18D | 185 | 182 | 176 | 173 | 167
110 | 378 | 335 | 208 | 266 | 242 ( 224 | 210 | 198 | 187 | 181 | 177 | 193 | 168 | 166 | 150
115 | 367 | 325 | 286 | 254 | 231 | 214 | 201 | 188 | 199 | 173 | 160 | 166 | 161 | 158 | 152
120 | 358 | 314 | 274 | 244 | 222 ( 205 | 193 | 180 | 191 | 166 | 162 | 150 | 154 | 152 | 148
125 | 350 | 304 | 263 | 234 | 213 (197 | 185 | 173 | 165 | 150 [ 165 | 153 | 148 | 148 | 140

130 | 341 | 293 | 253 | 225 | 206 ( 190 | 175 | 1868 | 158 | 153 | 148 | 147 | 142 | 140 | 135
135 | 333 | 283 | 243 | 297 | 197 [ 183 | 171 | 1860 | 152 | 147 | 144 | 141 | 137 | 135 | 130
140 | 324 | 272 | 235 | 200 | 190 [ 176 | 165 | 154 | 147 | 142 [ 128 | 136 | 132 | 130 | 125
145 | 316 | 283 | 227 | 202 | 184 [ 170 | 160 | 140 142 | 137 | 134 | 132 | 128 | 126 | 121
150 | 307 | 284 | 218 | 195 | 177 [ 164 | 154 | 144 | 137 | 133 | 128 | 127 | 123 | 121 | 1917

155 | 288 | 245 | 212 | 18D | 172 [ 1508 | 148 | 1238 | 133 | 12B | 125 | 123 | 119 | 117 | 113
160 | 200 | 238 | 205 | 183 | 165 | 154 | 145 | 1235 | 120 | 124 | 121 | 118 | 118 | 114 | 108
185 | 281 | 231 | 198 | 177 | 161 [ 148 | 140 | 131 | 125 | 121 [ 118 | 1168 | 112 | 110 | 108
170 | 272 | 224 | 193 | 172 | 167 145 | 136 | 127 | 121 | 117 | 114 | 142 | 100 | 107 | 103
175 | 285 | 218 | 188 | 167 | 152 [ 149 | 132 | 123 | 118 | 114 [ 111 | 108 | 106 | 104 | 100

180 | 257 | 242 | 183 | 162 | 148 [ 137 | 120 | 120 | 114 | 111 | 108 | 108 | 103 | 101 | ©7F
185 | 250 | 208 | 178 | 158 | 144 [ 133 | 125 | 117 | 191 | 108 | 105 | 103 | 100 | 938 a5
180 | 244 | 201 | 173 | 154 | 140 [ 130 | 122 | 114 | 108 | 105 | 102 | 100 | &7 | 298 a2
185 | 237 | 196 | 168 | 150 | 136 [ 126 | 118 | 111 | 106 | 102 | 100 | 938 85 | @3 20
200 | 231 | 181 | 164 [ 146 | 133 | 123 | 116 | 108 [ 103 | @9 g7 | 95 23 | ™ a7

205 | 226 | 185 | 180 | 143 | 130 | 120 | 113 | 105 [ 100 | &7 85 | 83 80 | &8 a5
210 220 | 182 | 157 | 130 | 127 | 117 | 110 | 103 [ 83 a5 2 | ™ 88 | &7 a3
218 | 215 | 177 | 153 [ 136 | 124 | 115 | 108 | 100 [ 86 83 80 | &8 88 | &85 a1
220 | 210 | 173 | 148 [ 133 | 121 | 112 | 105 | 83 04 a0 88 | &7 84 | &3 20
225 | 208 | 180 | 146 [ 130 | 118 | 110 | 103 | 98 a1 53 88 | &85 82 | & T8

230 | 201 | 186 | 143 [ 127 | 116 | 107 | 101 | 94 il 87 84 | a3 a1 78 T8
235 | 197 | 182 | 140 | 124 | 113 | 105 | 99 az 83 B85 83 | & e | T7 T4
240 | 183 | 180 | 137 [ 122 | 191 | 103 | 98 a0 86 83 a1 78 T | T8 73
245 | 180 | 156 | 134 | 119 | 108 [ 101 o4 83 84 a1 T8 | T8 T8 | T4 T
250) 185 | 153 | 131 [ 117 | 106 | 88 a3 B 82 B0 73 | 78 74 | 73 T0

MNote - For other steel grades not covered in Table 8.5, refer to Appendix 5.3.
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57. Table 8.5x°7

Table 8.5x - Shear buckling strength g (N'mm?®) of a web (for 16mm < ¢ < 40mm)

24) Grade 690 steel, web thickness =16mm <40mm — design strength p, = 615Nimm’

dit Stiffener spacing ratio ald
04 |05 |06 |07 |08 (08 1.0 |12 | 1.4 16 |18 |20 |25 |30 | =
55 350 | 360 | 350 | 360 | 360 | 350 | 360 | 358 | 3468 | 330 | 334 | 330 ( 323 | 320 | 310
B0 300 | 350 | 36D | 35D | 360 | 365 | 353 | 338 | 328 | 320 | 314 | 310 | 303 | 2B | 28
B85 360 | 350 | 3ED | 350 | 364 | 340 | 336 | 320 | 300 | 301 | 204 | 200 | ZE2 | 277 | 266
T0 360 | 350 | 36D | 358 | 350 | 334 | 310 | 302 | 200 | 231 | 274 | 260 | 281 | 257 | 247
75 360 | 350 | 36D | 355 | 335 | 318 | 303 | 2B4 | 271 | 2E2 | 250 | 251 | 244 | 240 | 231
80 360 | 350 | 365 | 341 | 321 | 302 | 286 | 267 | 254 | 246 | 240 | 235 | 220 | 225 | 218
85 350 | 3680 | 353 | 328 | 306 | 287 | 280 | 251 | 230 | 231 | 228 | 222 | 215 | 212 | 203
a0 350 | 380 | A 315 | 262 | 271 | 254 | 237 | 228 | 2B | 213 | 209 | 203 | 200 | 182
a5 350 | 360 | 330 | 302 | 277 | 250 | 241 | 224 | 294 | 207 | 202 | 188 | 183 | 180 | 182
100 | 368 | 350 | 318 | 280 | 263 | 244 | 220 | 213 | 203 | 197 | 182 | 188 | 183 [ 180 | 173
105 | 360 | 340 | 306 | 275 | 250 | 232 | 218 | 203 | 164 | 187 | 183 | 178 | 174 | 171 | 165
110 | 380 | 330 | 204 | 263 | 230 | 221 | 208 | 194 | 185 | 178 | 174 | 171 | 166 | 184 | 157
15| 361 | 320 | 283 | 251 | 220 | 212 | 1908 | 185 | 177 | 171 | 167 | 164 | 150 | 1596 | 150
120 | 353 | 310 | 2T 241 | 219 | 203 [ 191 | 178 | 168 | 184 | 180 | 157 | 152 [ 150 | 144
125 | 344 | 300 | 260 | 231 | 210 | 195 | 183 | 171 | 163 | 157 | 153 | 151 | 146 | 144 | 138
130 | 330 | 200 | 250 | 222 | 202 | 187 | 176 | 164 | 156 | 151 | 148 | 145 | 141 | 138 | 133
135 | 328 | 270 | 241 | 214 | 185 | 180 | 160 | 158 | 151 | 148 | 142 | 140 | 136 | 133 | 128
140 310 | 260 | 232 | 208 | 188 | 174 | 163 | 152 | 145 | 140 | 137 | 135 | 131 | 120 | 123
145 311 | 260 | 224 | 19D | 181 | 168 | 158 | 147 | 140 | 138 | 132 | 130 | 126 | 124 | 11D
160 | 3038 | 251 | 296 | 1893 | 175 | 162 | 152 | 142 | 136 | 131 | 128 | 1268 | 122 | 120 | 115
155 | 264 | 243 | 208 | 1858 | 170 | 157 | 148 | 138 | 131 | 127 | 124 | 122 | 118 | 118 | 112
1680 | 286 | 235 | 203 | 181 | 184 | 152 | 143 | 133 | 127 | 123 | 120 | 118 | 114 [ 192 | 108
185 | 278 | 228 | 167 | 175 | 150 | 148 | 130 | 120 123 | 118 | 116 | 114 [ 111 | 102 | 105
170 | 280 | 222 | 181 | 170 | 155 | 143 | 135 | 125 | 120 | 116 | 113 | 111 | 108 | 108 | 102
175 | 281 | 215 | 186 | 165 | 150 | 138 | 431 | 122 | 116 | 112 | 110 | 108 | 106 | 103 | 88
180 | 254 | 200 | 180 | 150 | 146 | 135 [ 127 | 118 | 113 | 100 | 107 | 105 | 102 | 100 | 06
185 | 247 | 204 | 176 | 156 | 142 | 132 | 124 | 115 | 110 | 108 | 104 | 102 ag a7 a3
180 | 241 | 188 [ 171 152 | 138 | 128 | 120 | 112 | 107 | 103 | 101 ag a8 a5 £y
185 | 235 | 193 | 167 | 148 | 135 | 125 | 117 | 108 | 104 | 101 as a7 a4 a2 a8
200 | 220 188 [ 162 | 144 | 131 | 122 | 114 | 107 | 102 | 88 o] a4 el 20 20
205 | 223 [ 184 [ 158 | 141 | 128 | 118 [ 112 | 104 | ©O0 o] o4 az B0 23 24
210 ) 218 [ 179 [ 155 | 128 | 125 | 116 | 10D | 102 | ©F o4 o a0 &7 26 a2
215 213 [ 175 | 151 | 134 | 122 | 113 | 108 | 99 85 = 20 83 &85 a4 20
220 | 208 [ 171 | 148 | 131 | 120 | 111 | 104 | &7 az it a7 86 83 a2 T8
225 | 203 | 187 | 144 | 128 | 117 | 108 | 102 | 95 a0 a7 85 a4 81 80 i
230 | 180 154 [ 141 [ 126 | 114 | 105 | 0D a3 88 25 23 22 20 T2 75
235 | 185 180 | 138 | 123 | 112 | 104 | OF o a7 24 a2 20 TE ri T4
240 | 181 [ 157 | 136 | 120 | 110 | 11 a5 20 85 22 20 T T8 75 T2
245 | 187 [ 154 | 133 | 118 | 107 | 88 83 a7 83 20 T3 T 75 73 T
260 ) 183 [ 4159 [ 130 | 196 ] 105 | 87 a1 85 81 ] I7 75 73 T2 La]e]
Mote - For other steel grades not covered in Table 8.5, refer to Appendix 3.3
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58. Table 8.7%8

Table 8.7 - Designation of buckling curves for different section types

Table 8.7 - Designation of buckling curves for different section types

Maximum Axis of
Type of section thickness buckling
(see note1) X-X vy
Hot-finished structural hollow sections with steel
grade = 5480 or hot-finished seamless structural ag) ag)
hollow sections
Hot-finished structural hollow section = grade S460 aj) a)
Cold-formed structural hollow sectien of longitudinal < ¢
seam weld or spiral weld
" =40 mm a) (3
Ralled I-section 40 mm b) c)
. =40 mm b) c)
Ralled H-section 40 mm t) d}
! =40 mm b) c)
Welded |- or H-section (see note 2) % 40 mm b) d)
Rolled I-section with welded flange cover plates <40 mm aj) [+}]
with 0.25 = LW/B = 0.80 as shown in Figure & 4) =40 mm b) c)
Rolled H-section with welded flange cover plates < 40 mm b} c)
with 0.25 < /B < 0.80 as shown in Figure 5.4) = 40 mm c) d)
Rolled | or H-section with welded flange cover plates < 40 mm b} a)
with U/B = 080 as shown in Figure 8.4) =40 mm c} b}
Ralled | or H-section with welded flange cover plates =40 mm b) c)
with U/B = 0.25 as shown in Figure 5.4) = 40 mm ) d)
) =40 mm b) )]
Welded box section (see note 3 ) % 40 mm <l ¢
=40 mm b) (3
Round, square or flat bar 40 mm c) ¢l
Ralled angle, channel or T-section
Two rolled sections laced, battened or back-to-back Any axis: c}
Compound rolled sections
NOTE:

1

Far thickness between 40mm and 50mm the value of p. may be tsken as the average of the values for
thicknesses up to $0mm and awver 40mm for the relevant value of p,.

2. Forwelded | or H-secfions with their fianges thermally cut by machine without subsequent edpe grinding or
machining, for buckling sbout the y-y aw\s, strut curve b) may be used for flanges up to 40mm thick and
strut curve o for flanges ower 40mm thick.

3. The category “welded box section” includes any box section fabricated from plates or rolled sections,
prowided that all of the longitudinal welds are near the comers of the cross-section. Box sechons with
longitudinal stiffeners are NOT included in this category.

4.

Usze of buckling curves besed on other recopnized design codss allowing for varation between load and
materizl factors and calibrated against Tables 2.8(a)), F
Tahle 8.5,

3) to [h) is acceptable See also footnote under

Compound rolled sections
NOTE:

1.
2

Maximum Axis of
Type of section thickness buckling
{see notet) X-X vy
Hot-finished structural hollow sections with steel
gradeZ= 5460 or hot-finished seamless structural ap) Al
hollow sections
Hot-finizshed structural hollow section < grade 5450 a) a)
Cold-formed structural hollow section of longitudinal < ¢
seam weld or spiral weld
" =40 mm a) k)
Raolled I-section % 40 mm b) ol
. =40 mm b c)
Ralled H-section - 40 mm < d)
. £ 40 mm b c)
Welded |- or H-section (see note 2) % 40 mm b) d)
Rolled |-section with welded flange cover plates =40 mm a) b)
with 0.25 < U/B = 0.80 as shown in Figure 5 4) = 40 mm b)) c)
Rolled H-section with welded flange cover plates =40 mm b) c)
with 0.25 = /B = 0.80 as shown in Figure 5.4) > 40 mm c) d)
Rolled | or H-section with welded flange cover plates £ 40 mm b) a)
with U/B = 0.80 as shown in Figure 3.4) = 40 mm c) b}
Rolled | or H-section with welded flange cover plates =40 mm [1]] c)
with U/B £0.25 as zhown in Figure 3.4) = 40 mm b)) d)
. =40 mm b k)
Welded box section (see note 3 ) - 40 mm < ol
£ 40 mm )] b}
Round, square or flat bar 40 mm e <)
Rolled angle, channel or T-section
Twa rolled sections laced, battened or back-to-back Any axis: ¢)

For thickness between 40mm and 50mm the value of p. may be taken as the average of the values for
thicknasses up to 40mm and aver 20mm for the relevant valus of p

For welded | or H-sacfions with their flanges thermally cut by mamlnewnhom subssquent edge prnding or
rrachining, for buckling sbout the y-y &=, strut curie b) may be used for flanges up to 40mm thick and strut
curve c) for flanges ower 40mm thick.

The category “welded box ssction” includes amy box saction fabricated from plates or rolled sections,
provided that all of the longitudinal welds are near the comers of the cross-section. Box sections with
longitudinal stifensrs are NOT included in this category.

Use of buckling curves based on other recognized design codes allowing for variation between load and
raterial factors and calibrated against Tables 3.8(a.), (3) to (h) iz acceptable. See sl=o footnote under
Table 8.8

38 Revision of size of steel plate thickness in Table 8.7 for designation of buckling curve.
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59
59. Table 8.8(b ) . ) .
( ) Table %.8(b) - Design strength p. of compression members Table 8.8(b) - Design strength p- of compression members
3) Values of p. in Nlmm®™ with &= 110 for strut curve b i) 5275 ~ 5460 steel
Steel grade and design strength p, (Nim ) 3] Values of p. in Nimn?® with & = 110 for strut curve b
A S278 5395 S460 Steel grade and design strength p, (Nimm}
235 | 245 | 255 | 265 | 275 || 315 [ 325 [ 335 [ 345 [ 305 || 400 [ 410 [ 430 | 440 | 460 N 7 e 593 = 4T By ST

15 | 235 | 245 | 265 | 265 | 275 || 315 | 325 | 335 | 395 | 355 || 390 | 400 | 425 | 438 | 467 T e e T e T e o o m o aan 5 o

20 |234 | 243 | 253 | 283 | 272 [ 310 | 320 | 330 | 320 | 340 || 399 | 401 | 420 | 420 | 443
15 | 235 | 245 | 255 | 285 | 275 || 315 | 325 | 335 | 345 | 355 | 360 | 409 | 423 | 433 | 457
25 |220 | 230 | 248 | 288 | 267 [ 304 | 314 | 323 | 332 | 342 || 384 | 303 | 411 | 421 | 430 a0 | 231 | 543 | 233 | 583 | 272 || 310 | 220 | 330 | 330 | 390 || 381 | 401 | 430 | 439 | a3
30 225 | 234 | 243 | 283 | 202 )| 208 | 307 | 318 | 325 | 335 || 378 | 304 | 402 | 411 420 25 |220 | 209 | 248 253 | 267 | 304 | 314 | 323 | 332 342 | 324 | 383 411 | 421 | 23
33 | 220 | 220 | 238 | 247 | 200 || 201 | 300 | 309 | 31 | 327 || 300 | 374 | 362 | 400 | 417 30 | 225 (234 | 243 263 | 262 | 208 307 | 316 | 325 |33 | 375 | 324 | ez | 411 | 420
40 | 216 | 224 | 233 | 241 | 250 [ 284 | 203 | 309 | 310 | 312 || 355 | 384 | 380 | 333 | 404 38 | 220 (229 ) 238 | 247 | 255 | 201 | 300 ) 303 ) HME [ 327 | 3\E | 374|362 ) 400 47

42 | 213 | 222 | 231 | 230 | 248 [ 281 | 280 | 208 | 306 | 314 || 351 | 350 | 375 | 383 | 39
40 | 218 | 224 | 233 241 | 250 || 284 | 203 | 301 | 310 [ 318 | 385 | 384 | 3m0 | 332 | 404
44 | 211 | 220 | 228 | 237 | 245 || 278 | 286 | 204 | 302 | 310 | 348 | 354 | 309 | 377 | 3602 47 | 213 | 222 | 231 | 239 | 248 | 281 [280 | 268 | 306 | 314 | 351 [ 380 |3vs | 383 | 3me
48 |200 | 218 | 225 | 234 | 242 [ 275 | 283 | 209 | 208 | 306 || 341 | 340 | 384 | 371 | 386 42 | 211 | 320 | 322 |37 | 245 [ 278 | 225 | 204 | 302 | 310 | 346 | 354 | Zee | 377 | 302
48 | 207 | 215 | 223 | 231 | 238 || 271 | 279 | 287 | 284 | 302 || 335 | 343 | 358 | 365 | A79 46 (200 [ 212 [ 206 224 | 242 | 275 | 283 | 201 | 208 | 308 || 341 | 340 |84 | 371 | 386
48 | 207 215 | 223 231 | 230 || 271 |2re | 287 | 204 |02 | 335 | 343 | 358 | 385 | ave

50 |205 | 213 | 221 | 220 | 237 (287 | 275 | 283 | 200 |=20e || 330 | 337 | 351 | 388 | av2
52 | 20% | 210 | 218 | 236 | 234 | 284 | 271 | 278 | 286 | 203 || 324 | 331 | 344 | 381 ) 384 50 |205 | 213 | 221 | 220 | 237 267 | 275 | 283 | 200 |20 | 330 | 337 |38 | 3ss | am:
54 |200 | 208 | 215 | 223 | 230 (| 280 | 267 | 274 | 281 |z8% || 318 | 325 | 337 | 344 | 36 52 | 203 | 210 | 212 | 295 | 234 || 284 | 271 | 278 | 235 | 203 || 324 | 331 | 344 | 351 | 304
56 | 188 | 205 | 213 | 220 | 237 || 356 | 263 | 269 | 276 | 283 || 312 | 318 | 330 | 335 | 347 54 |200 (208 | 215 |223 | 230 280 [287 | 274 281 [283 | 318 [ 325 | 337 | 344 | 386
58 | 105 | 202 | 210 | 217 | 224 | 252 | 252 | 265 | 271 |z27e | 305 | 311 | 322 | 328 | 330 56 | 1ee | 205 | 213 | 290 | 227 || 256 | 283 | 280 | 27e | 283 || 312 | 312 | 330 | 398 | 347
58 | 105 [ 202 | 210 | 217 | 224 || 252 | 258 | 285 | 271 |27 | 305 | 311 |32z | 328 | mac

60 | 193 | 200 | 207 | 214 | 221 || 247 | 254 | 260 | 206 |27z || 20® | 304 | 314 | 320 | 330
562|190 | 197 | 204 | 210 | 217 [ 243 | 240 | 255 | 281 | 206 || 289 | 206 | 306 | 311 | 320 60 | 103 | 200 | 207 | 214 | 221 || 247 | 254 | 200 | 286 | 272 | 202 | 304 | 314 | 320 | 230
64 | 187 | 194 | 200 | 207 | 213 | 238 | 244 | 240 | 255 | 281 || 284 | 280 | 288 | 302 | 311 82 | 180 | 187 | 204 | 210 | 217 || 243 | 240 | 255 | 281 |28 | 281 | 208 | 308 [ 311 | 320
68 | 184 | 191 | 167 | 203 | 210 [ 233 | 230 | 244 | 240 | 255 || 275 | 281 | 280 | 204 | 301 64 | 187 | 194 | 200 | 207 | 213 | 238 | 244 | 240 | 255 | 281 | 284 [ 289 | 288 | 302 | 311
68 |181 | 188 | 104 | 200 | 206 [ 228 | 233 | 230 | 244 | 240 || 280 | 273 | 281 | 285 | 202 88 | 184 [ 191 | 107 203 | 210 | 233 | 220 | 244 | 240 [ 285 | 276 [ 281 | 280 | 204 | 309
58 | 181 | 183 | 184 200 | 206 || 228 | 233 | 230 | 244 [ 240 | 280 | 273 | 281 | 285 | 2m2

70 | 175 | 185 | 100 | 196 | 202 (| 223 | 228 | 233 | 238 | 242 | 281 | 285 | 272 | 276 | 282
72 175 | 181 | 187 | 193 | 198 || 218 | 223 | 227 | 23z | 23m || 254 | 257 | 284 | 287 | 273 70 | 172 | 185 | 180 |19 | 202 | 223 | 228 | 233 | 235 [242 (280 285 |27z |27s | 2E2
74 172 | 178 | 183 | 180 | 104 [ 213 | 217 | 222 | 225 | 220 || 245 | 240 | 255 | 253 | 284 72 | 175 | 181 | 187 | 193 | 188 | 218 | 223 | 227 | 232 | 235 | 254 | 257 | =284 | 267 | 273
78 |189 | 175 | 180 | 185 | 160 [ 208 | 212 | 216 | 220 | 223 || 238 | 241 | 247 | 250 | 255 74 | 172 | 178 | 133 1390 | 184 [ 213 | 217 | 222 | 226 [ 230 | 248 | 240 | 255 | 252 | 284
78 |186 | 171 | 178 | 181 | 185 [ 208 | 208 | 210 | 214 | 217 || 231 | 234 | 230 | 241 | 246 78 | 160 175 | 180 [ 185 | 180 || 208 | 212 | 215 | 220 [ 223 | 238 | 241 | 247 | 250 | 255
78 | 185 [ 171 | 178 [ 181 | 188 [ 208 | 206 | 210 | 214 [ 217 | 231 234 | 230 | 241 | 248

50 |183 | 188 | 172 | 177 | 184 [ 197 | 201 | 204 | 208 | 219 || 224 | 226 | 231 | 233 | 237
g2 |180 | 184 | 180 | 173 | 177 [ 102 | 108 | 100 | 202 | 205 || 217 | 210 | 223 | 225 | 220 80 | 163 | 188 | 172 [ 177 | 181 || 107 | 201 | 204 | 208 [ 211 | 224 | 226 | 231 | 233 | 237
54 |156 | 181 | 185 | 1890 | 173 [ 187 | 100 | 183 | 186 | 1m@ || 210 | 212 | 216 | 218 | 221 82 | 160 [ 184 | 188 [173 | 177 || 182 | 186 | 190 | 202 [205 (217 219 | 223 | 225 | 220
58 153 | 157 | 181 | 185 | 180 [ 182 | 185 | 182 | 100 | 183 | 203 | 205 | 208 | 210 | 213 84 | 156 [ 181 | 185 189 | 173 | 187 | 1m0 | 183 | 186 [ 18 [ 210 [ 212 | 216 | 218 | 221
) 150 | 154 | 158 | 181 185 || 177 [ 120 | 182 | 185 | 187 || 186 | 182 | 201 | 203 | 206 B8 | 153 | 157 | 181 | 185 | 182 || 182 | 185 | 188 | 180 | 183 | 203 | 205 | 208 | 210 | 213
88 | 150 | 154 | 158 | 181 | 185 || 177 | 120 | 182 | 185 [ 187 | 186 | 128 | 200 | 202 | 206

o0 | 146 | 150 | 154 | 157 | 181 [ 172 | 175 | 177 | 172 | 181 | 180 | 182 | 185 | 186 | 189
02 | 143 | 147 | 150 153 | 186 || 187 | 170 | 172 | 174 | 176 | 184 | 125 | 122 | 139 | 182 Q0 145 [ 150 ) 154 | 157 | 181 |\ 172 | 175 | 177 | 179 | 187 || 160 [ 192 | 185 | 186 | 189
94 | 140 | 143 | 147 [ 150 | 152 | 182 | 185 | 167 | 189 | 171 || 178 | 179 | 182 | 183 | 185 82 143 [ 147 ) 150 | 153 | 158 || 167 | 170 | 172 | 174 | 176 || 184 [ 185 | 188 | 189 ) 182
o8 | 137 | 140 | 143 | 126 | 142 | 152 | 180 | 182 | 164 | 185 || 172 | 173 | 178 | 177 | 170 04 | 140 | 143 | 147 150 | 152 || 182 | 185 | 187 | 18@ [ 171 | 172 | 470 | 182 | 133 | 135
o8 | 134 | 137 | 130 | 142 | 145 [ 153 | 155 | 157 | 159 | 180 || 187 | 188 | 170 | 171 | 173 88 | 127 [ 140 | 143 | 145 | 145 || 158 | 180 | 162 | 184 [ 185 || 172 [ 173 | 17& | 177 | 179
08 | 134 [ 137 | 138 [ 142 | 145 || 153 | 185 | 157 | 150 [ 160 | 187 | 182 | 170 [ 171 | 173

100 | 130 | 133 | 135 | 138 | 144 [ 140 | 151 | 152 | 154 | 155 || 181 | 182 | 184 | 185 | 187
10z | 127 | 130 | 132 | 135 | 137 || 125 | 148 | 122 | 142 | 157 || 155 | 157 | 150 | 180 | 182 100 | 130 | 133 | 135 | 138 | 141 | 140 | 151 | 182 | 154 | 155 || 181 | 182 | 184 | 185 | 167
104 | 124 | 127 | 120 | 131 | 133 [ 141 | 142 | 144 | 145 | 146 | 151 | 152 | 154 | 155 | 156 102 | 127 | 130 | 132 | 135 | 137 || 145 | 148 | 148 | 148 | 157 || 155 | 157 | 180 | 180 | 162
106 | 121 | 124 | 126 | 128 | 130 [ 137 | 138 | 130 | 141 | 142 | 147 | 148 | 140 | 150 | 151 1% 13‘1‘ Ei Eg 13; 1% 1;; 1;‘; 12 1:‘3 13‘3 13; jlig lz 1% 12‘3
mels |2 (193 1125 [ 1261133 1134 [ 135 1137 | 138 [ 142 | 143 [ 144 1 149 | 147 108 | 118 | 421 [ 123 {125 | 126 [[ 133 | 134 | 135 | 137 [ 128 [ 142 | 143 | 144 | 145 | 147

Note : For other steel grades, refer to Appendix 8.4. Mote - For other steel grades, refer to Appendix 8.4.

% Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(b) for buckling curve b.
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60. Table 8.8(b)

Table 8.8(b) - Design strength p. of compression members (cont'd) Table 8.8(b) - Design strength p. of compression members (cont'd)
(COHt’d)GO 4) VaIuE;‘::Im in Nimm™ w‘it!‘il?ﬁﬂfor 5'Iru‘tcurv-E b i) 5275 ~ S460 steel
N =7 grade and d“é%';;“"““‘ Py (Nfmm’) TG 2] Values of p. in Nimm® with & 2110 for strut curve b
735 [ 795 [ 255 [ 255 [ 275 | 315 [ 525 [ 335 [ 385 [ 555 |[ 400 [ 470 [ 430 [ 440 [ 460 L Steelgrade and design strengthp, (Nimm) |

TI0 | 115 | 198 | 120 | 121 | 123 | 128 | 130 | 131 | 133 | 124 || 138 | 139 | 120 | 141 | 142 r 5275 5355 5460

112|113 [ 115 | 117 | 112 | 120 | 125 | 127 | 128 | 120 | 130 [ 124 | 124 | 135 | 138 | 138 235 | 245 | 255 1265 | 275 1| 315 1325 | 335 | 345 1355 | 400 1 410 | 430 1 440 | 460

110|115 | 118 | 120 | 121 | 123 || 128 | 130 | 131 | 133 | 134 | 138 | 139 | 140 | 141 | 142

114110 | 112 [ 114 [ 115 [ 117 [ 122 | 123 | 124 [ 125 | 128 [ 120 | 130 | 132 | 132 | 12
116107 | 109 | 111 [ 112 | 114 || 119 | 120 | 121 122 | 122 [ 126 | 126 | 128 | 128 | 120 A N DR B - Il - A N - e (el ol B il Bt
I8 105 [ 106 (108 | 109 | 111 115 | NG | 1T 113119 f 122 ) 123 ) 124 | 124 | 135 116 | 107 | 108 | 111 | 112 | 114 | 118 | 120 | 121 | 122 | 122 | 126 | 126 | 128 | 128 | 128

18 | 105 | 106 | 108 [ 108 | 141 || 15 | 118 | 17 | 118 [ 119 [ 122 | 123 [ 124 [ 124 | 125
120 | 102 | 104 | 105 | 107 | 108 | 112 | 113 | 114 | 115 | 116 || 119 | 119 [ 120 [ 121 | 122

1221100 | 101 | 103 | 404 | 405 || 100 [ 410 | 449 | 112 | 442 )} 115 | 116 | 117 | 117 | 112 120 (102 | 104 | 105 [ 107 | 102 | 112 [ 112 | 14 | 115 [ 118 || 119 | 119 120 | 121 | 122
124 |87 | @8 | 100 [ 101 | 102 || 106 | 107 | 108 | 108 | 108 [ 112 | 112 | 113 | 114 | 115 122 [ 100 | 101 | 102 [ 104 [ 105 | 100 | 110 [ 111 | 12 | 112 || 115 | 18 | 1T [ 117 | 118
126 (@5 |o8 |e8 |@e | 00| 103 | 104 | 105 | 106 | 106 | 109 | 108 | 110 | 111 | 111 124 (o7 | oo | 100 101 | 102 || 108 107 | 102 | 102 [10@ | 12 | 112 | 113 | 14 | 115
123 93 |04 |95 |@8 |&7 | 101 | 101 | 102 | 103 | 103 | 106 | 106 | 107 | 107 | 108 126 (o5 |os o2 |00 | 100 103 [104 | 105 | 108 [ 106 [ 100 | 100 | 1100 | 111 | 111

128 | 83 04 |05 (08 or 01 | 101 | 102 | 103 | 103 || 106 | 106 | 107 | 107 | 108

135 | 85 &3 | &7 | &8 8g | ez a3 83 |84 |04 a8 a7 ar o3 et 120 | 80 a2 03 (904 o5 | o2 ag og 100 | 101 || 102 | 102 | 104 | 105 | 105
140 | 80 a1 52 53 B4 | 88 | &7 &7 | B8 58 an 80 a1 a1 a2 135 | B5 BB | B7 |88 B | 92 a3 93 |94 |04 (DB |97 (97 |@8 a8
145 | 78 T7 | T8 T8 T8 | 81 82 52 83 |83 a4 85 5 88 | 88 140 | B8O &1 B2 (=2 B4 B8 |87 87 | &8 B8 o0 |90 | a1 a2
180 | 72 T2 T3 | T4 T4 | TE | TT TTo| T8 T8 T8 B0 B0 80 | 81 145 [ 78 7ol Te | TR o &2 B2 |83 |5} (B4 |85 (B (88 |&B

10|64 |85 [e5 |es |[es [es |es |es [es [es |70 |71 |71 |71 |72 185168 |60 |68 |70 T 73 |72 T3 T3 T3 ONTS |75 | TR |78 |78
180 |84 |65 |65 |ee |68 ez [es |eo |ee |em |70 |71 |7 |71 |72

85|81 |82 |e2 |82 |e3 |6+ |65 |e5 e85 |es [es |ev |&7 |67 |es

170(5s |58 [se |s8 |eo [e1 |[e1 |81 |82 |s2 (&3 |&3 |&3 |84 |s8a 165161 |62 |62 162 |63 |64 165 |65 |65 |65 )66 |67 |67 |67 |68

190 |43 |48 |43 |48 |40 [50 |50 |50 [s0 |s0 [s1 |51 s 51 |82
i e % |2 |05 |5 (%% |8k (k|E |8 BlE R e e R R R
200(43 |44 |44 |44 |44 |45 |45 |45 |48 |48 |48 |48 |47 |47 |47 200 |43 |48 |48 |42 |aa (a5 |as |25 |a8 a8 a5 |28 |ar | a7 |
210(40 |40 [40 |40 |41 |41 |41 |41 |42 |42 [la2 |42 |42 |43 |42 210 40 |ao |20 |en |41 (41 |a1 |41 |az |az [az |az |4z |4z |aa
220 38 |37 |37 |37 |37 |38 |33 |32 |38 |38 [ 3@ |30 |3@ |3 |30 22038 |37 |37 |37 |37 |38 |38 |3 |32 |se |3 |3e |3@ |3 |3e
230 (34 |34 [34 |34 |34 |38 |35 |35 |35 |35 |38 |38 |3@ |3@ |36 230 |34 |34 |34 |34 [34 (35 [35 |35 [35 |35 |35 |38 |38 |38 |38
24031 |31 |31 |31 |32 |32 |32 |32 |32 |32 |33 |33 |33 |33 |33 24031 |3 |31 |31 |32 |32 a2 |32 |32 |32 |32 |32 |33 |33 |3
260 (28 |20 (20 |20 |20 |20 |20 |30 |30 |20 [0 |30 |30 |30 |30 260 |20 |20 |20 |20 |28 [30 |30 |30 |30 |s¢ |30 |30 |30 |30 |30
28027 |27 |27 |27 |27 |27 |28 |28 |28 |28 |28 |28 |28 |28 |28 280 |27 |27 |27 |27 |27 (=27 [28 |28 |28 |28 |28 |28 |28 |28 |28
27025 |25 (25 |25 |25 |28 |28 |26 |28 |26 |26 |28 |26 |28 |28 270|265 |26 |26 |26 |25 26 |26 |28 |28 |26 |28 |28 |28 |28 |28
280 (23 |23 23 |23 |24 |24 |24 |28 |24 |24 |24 |24 |24 |24 |24 220123 |23 |23 |23 |24 f24 |24 |24 |24 |24 |24 |24 |24 |24 |24
200 (22 |22 |22 |22 |22 |22 |22 |22 |22 |22 |23 |23 |23 |23 |23 26022 |22 |22 |22 |22 20 22 |22 |22 |22 23 |23 |23 |23 |23
300 20 (20 |21 |21 |20 |20 |21 |21 [20 |20 [21 |20 |20 |21 |21 300120 )20 f21 (20 )20 21 21 )2 g2t f 3 2t f@ 2 |2
30|18 [1e [18 |18 |18 |20 |20 |20 |20 |20 [[20 |20 |20 |20 |20 3108 )1e (16 f19 )19 )20 (20 )20 |20 |20 320 |20 (20 |20 |20
32012 |18 |18 |18 |18 (18 |18 |18 |18 |18 [18 |18 |18 |18 |18 320118 |18 |18 |18 1B 18 |18 |18 )18 18§19 |18 116 |18 |18
30|17 |17 |17 |17 |17 |17 |17 |17 |17 |18 |12 |18 |18 |18 |18 = A A A A ICCAN A A A A I i I I I L
39018 [18 [16 |18 |18 |18 |18 |16 |17 |17 |17 [17 [17 |17 |47 240116 18 |18 )18\ 18 18 18| 18 AT AT T AT AT T T

Mote - Fer other steel grades, refer to Appendix 5.4. Note : For ofher steel grades, refer to Appendix 8.4.

%0 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(b) (Cont’d) for buckling curve b.
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61. Table 8.8(b)
Table 8.8(b) - Design strength p. of compression members
(cont’d)*! E
i} S550 ~ S690 steel
5) Values of p. in Nimm™ with &< 110 for strut curve b
Steel grade and design strength p, (M/mm”)
A 5550 5690

400 530 550 830 850 880
15 435 525 S4e 821 841 a7
20 477 515 534 ] 828 85
25 487 504 522 505 813 850
30 4565 481 500 LTt 500 831
35 443 47T S 550 LT} 808
40 428 450 478 53T 551 580
42 432 452 45T 528 540 BGT
&4d 415 4 458 514 528 553
48 408 436 445 502 514 538
43 400 42T 440 450 500 L)
50 391 417 428 4TH 455 805
H2 393 407 418 450 470 435
54 373 308 406 445 454 470
i ] 304 385 304 420 437 452
58 354 373 B2 414 421 424
Lilv] 344 361 350 388 404 418
62 333 248 35T a2 388 3B
64 323 337 244 38T vz 31
i i ] 2 328 332 352 358 354
63 302 314 310 3T 341 348
TO 282 302 307 323 32T 333
T2 281 21 a5 310 33 318
T4 27 50 B4 a7 300 305
T8 282 270 273 a5 BT a2
T8 252 250 253 273 275 278
B0 243 250 52 52 54 i
a2 234 240 243 251 253 25T
&84 225 el | 34 244 243 248
86 218 23 25 x32 x33 x38
ide 210 214 218 223 224 227
a0 202 208 208 214 218 g b
a2 185 188 201 208 207 208
a4 188 182 183 188 200 201
2] 182 185 186 181 182 194
g 176 178 180 154 185 187
100 170 172 174 178 178 180
102 184 167 168 171 172 174
104 158 161 162 1G5 156 158
106G 153 156 157 160 160 162
108 148 150 151 154 155 156

Mote - For other steel grades, refer to Appendoc 5.4

1" Addition of design strength for S550 and S690 steel for buckling curve b.
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62. Table 8.8(b) Table 8.8(b) - Design strength p. of compression members (cont'd)
ii) 5550 ~ 5690 steel (cont'd
(cont’d)®? ) _ . i _ !
5) Values of p. in Nimm® with & 2110 for strut curve b
Steel grade and design strength p, (Mimm®)
X 5850 5690

480 530 550 630 850 a0
110 144 148 148 148 150 151
112 138 141 142 144 145 148
114 135 126 137 140 140 141
116 131 132 133 125 128 137
118 127 128 128 121 132 132
120 123 124 125 127 127 128
122 118 121 121 123 124 124
124 116 117 118 118 120 121
126 112 114 114 118 118 117
128 108 110 111 113 113 114
130 106 107 108 108 110 110
1356 a8 100 100 102 102 103
140 a3 83 o4 a5 a5 Bg
145 a7 a7 23 e 28 28
150 21 82 82 83 83 a4
155 78 7 7 73 fi:3 78
160 72 73 73 T4 T4 T4
1685 B8 il i1} aa T 70
170 Bd 65 a5 a5 a6 a6
175 81 81 81 a2 82 82
180 58 53 58 it} 59 58
185 &5 55 55 i} 58 5&
1680 52 52 52 53 53 53
185 48 50 50 50 50 51
200 47 &7 a7 43 43 43
210 43 43 43 44 a4 44
220 8 39 a9 40 40 40
230 8 36 36 36 ar v
240 I3 33 33 a4 34 34
250 31 3 3 3 3 3
260 28 28 28 20 28 28
270 28 26 28 27 27 27
280 25 25 25 25 25 25
280 23 23 23 23 23 23
300 21 22 22 22 22 22
310 20 20 20 20 20 20
320 18 19 19 19 19 18
330 18 13 18 18 13 18
340 17 17 17 17 17 17
350 18 16 18 168 18 18

Mote - For other steel grades, refer to Appendix 8.4

92 Addition of design strength for S550 and S690 steel for buckling curve b.
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63. Table 8.8(c)®

Table 8.8(c) - Design strength p. of compression members Table 8.8{c) - Design strength p. of comprezsion members

) Values of p. in Nimm® with & < 110 for strut curve ¢ 1) 5275 ~ 5460 steel
Steel grade and design strength p, (Nimm") 5) Values of p. in Nimm® with X < 110 for strut curve ¢
K 5275 5355 5450 Steel grade and design strength p, (N/mm®)
235 [ 245 [ 255 [ 285 [ 275 |[ 315 [ 325 [ 335 [ 345 [ 355 |[ 400 [ 410 [ 430 | 440 [ 480 A 5275 5356 5450
15 | 235 | 245 | 2565 285 | 275 || 215 | 325 | 335 | 345 | 335 |[ 302 | 408 | 427 | 435 | 455 235 [ 245 [ 255 | 285 | 275 |[ 315 [325 | 335 | 345 | 355 || 400 | 410 [ 430 | 440 | 480
20 (232 | 242 | 252 | 281 | 271 || 308 | 3T | 326 | 325 | 345 || 387 | 306 | 414 | 424 | 442 15 235 (245 | 255 (285 | 275 || 315 | 325 | 335 | 345 | 355 || 308 | 408 | 427 | 436 | 455
25 | 226 | 235 | 245 | 254 | 283 || 299 | 308 | 317 | 326 | 335 || 375 | 384 | 402 | 410 | 428 20 | 233 | 242 | 252 | 281 | 271 || 308 | 31T | 326 | 336 | 345 || 387 | 306 | 414 | 424 | 442
30 | 220 | 223 | 237 | 245 | 255 || 280 | 288 | 307 | 315 | 324 || 383 | 371 | 333 | 386 | 413 25 | 226 | 235 | 245 | 254 | 263 || 209 | 302 | 317 | 326 | 335 || 375 | 384 (402 [ 410 | 428
35 | 213 | 221 | 230 | 233 | 247 || 280 | 238 | 206G | 305 | 313 || 349 | 357 | 374 | 382 | 267 30 | 220 | 228 | 237 | 246 | 265 || 280 | 208 | 307 | 315 | 324 || 383 | 371 | 38 | 306 | 413

35 | 213 | 221 | 230 [ 232 | 247 || 280 | 2B | 286 | 3058 | 313 | 348 | 357 | 374 | 382 | 307
40 200 | 214 | 222 (230 | 233 || 270 (273 | 285 | 2683 | 301 || 335 [ 343 | 358 | 285 | 380

42 | 203 | 211 | 218 (227 | 235 || 286 | 273 | 281 | 288 | 286 || 329 | 337 | 351 | 358 | 373 40 | 205 | 214 | 222 | 230 | 233 || 270 (278 | 285 | 283 | 301 || 335 | 343 | 358 | 385 | 380
44 200 | 208 | 216 (224 | 231 | 281 280 | 276 | 284 | 281 || 323 | 330 | 344 | 351 | 385 42 | 203 | 211 | 219 227 | 235 || 286 | 273 | 281 | 288 | 205 || 320 | 337 | 351 | 358 | 373
4@ 197 | 205 | 213 220 | 225 || 257 | 284 | 271 | 279 | 280 || 317 [ 324 | 337 | 344 | 357 44 | 200 | 208 | 216 | 224 | 231 || 267 | 269 | 276 | 284 | 207 || 323 | 330 | 344 | 3571 | 365
43 195 | 202 | 208 217 | 224 || 253 | 280 | 287 | 274 | 280 || 311 | 317 | 330 | 337 | 340 4@ | 187 | 205 | 213 [ 220 | 225 || 257 | 2684 | 271 | 279 | 286 || 317 | 324 | 337 | 344 | 357

43 | 185 | 202 | 209 (217 | 224 || 253 | 280 | 287 | 274 | 280 | 217 | 317 | 330 | 337 | 349
S0 192 | 189 | 206 (213 | 220 || 248 | 285 | 202 [ 288 | 275 || 304 | 310 | 323 | 329 | 341

f2 180 | 106 | 208 (210 | 217 || 244 | 250 | 257 | 282 | 270 || 207 | 302 | 315 | 321 | 333 50 | 182 | 199 | 206 (213 | 220 || 245 | 255 | 282 | 288 | 275 || 304 | 310 | 323 | 329 | 341
54 | 126 | 193 | 190 | 208 | 213 [ 220 | 245 | 252 | 258 | 284 [ 291 | 298 | 302 | 313 | 324 52 120 | 198 | 203 | 210 | 217 || 244 | 250 | 257 | 283 |z2vo || 287 | 302 | 315 | 320 | 332
58 | 183 | 189 | 186 | 202 | 200 | 234 | 240 | 228 | 282 |25 || 284 | 220 [ 300 | 305 | 315 54 |135 | 103 | 180 | 206 | 213 | 230 | 245 | 252 | 258 |264 | 201 | 206 | 308 | 313 | 324
58 | 179 | 188 | 182 | 199 | 205 || 220 (235 | 241 | 247 | 252 || 277 | 282 | 282 | 207 | 306 58 | 183 | 180 | 160 | 202 | 200 | 234 | 240 | 245 | 252 | 255 | 284 | 230 | 500 | 305 [ 315
58 170 | 188 | 192 | 190 | 205 || 220 235 | 241 | 247 | 282 || 277 | 282 | 202 | 207 | 308
60 | 176 | 183 | 180 | 195 | 201 || 225 | 2230 | 236 | 241 | 247 || 270 | 274 | 234 | 230 | 202
82 172 [ 172 | 125 199 [ 107 | 220 (225 | 230 | 238 241 || 282 | 267 278 | 230 | 280 60 | 176 | 182 | 189 | 185 | 201 | 225 | 230 | 236 | 241 | 247 | 270 | 274 | 264 | 289 | 208
82 173 | 170 | 185 181 | 107 || 220 225 | 220 | 235 | 241 || 282 | 287 | 278 | 280 | 280
64 | 170 | 178 | 182 | 122 | 183 || 215 | 220 | 225 | 230 | 235 || 255 | 280 | 282 | 27z | 20
64 170 | 178 | 182 182 | 183 || 215 220 | 225 | 230 | 235 || 255 | 260 | 288 | 272 | 2e0
88 | 187 | 172 | 172 | 1234 | 189 || 210 (215 | 220 | 224 | 220 || 242 | 252 | 280 | 284 | 271 ca | 167 | 173 | 178 | 124 | 139 | 213 | 215 | 205 | 224 | 223 | 243 | a52 | 260 | 264 | 201
88 | 184 180 | 175 | 130 | 185 || 205 | 210 | 214 | 219 | 223 || 241 | 245 | 252 | 2956 | 262

62 (184 | 182 (175 | 180 | 185 (| 206 | 210 | 214 | 219 | 223 | 241 | 245 | 252 | 286 | 282

80 | 145 | 149 ) 153 | 157 (181 ) 176 | 179 | 182 | 185 | 183 ) 201 | 203 [ 203 | 210 | 215 80 | 145 | 140 | 153 | 157 | 181 | 178 | 170 | 182 | 185 | 133 | 201 | 208 | 208 | 210 | 215

82 | 142 [ 145 | 150 | 184 | 157 [ 171 | 174 | 177 | 180 | 183 [ 185 | 197 [ 200 | 208 | 207

84 [130 [ 142 | 145 | 150 | 154 [ 187 | 189 | 172 | 175 | 178 |[ 120 | 191 | 195 | 197 | 201 gi 133 133 1% 1; 121 1;} 1;; 12 1?,2 ﬁg 1:3 131 fg; fg; 331
€6 | 135 (130 [ 143 | 148 | 150 ) 162 | 165 | 188 [ 170 | 173 | 183 | 185 [ 189 | 180 | 184 26 | 135 | 130 | 143 | 145 | 150 || 182 | 185 | 188 | 170 [ 173 || 122 | 125 | 120 | 100 | 194
88 | 132 (136 [ 139 | 143 [ 146 | 158 | 160 | 163 [ 185 | 168 | 177 | 179 [ 183 | 184 | 187 53 | 132 | 138 | 130 | 143 | 145 || 153 | 180 | 183 | 185 [ 188 || 177 | 172 | 183 | 184 | 187
80 128 [ 133 ) 135 | 138 | 142 || 155 | 156 | 155 | 181 | 183 | 172 | 173 | 177 | 178 | 181 00 | 120 | 133 | 135 | 130 | 142 [ 153 | 186 | 158 | 181 [ 183 || 172 | 173 [ 177 | 172 | 181
02 126 (130 | 133 | 135 | 130 || 140 | 152 | 154 | 156 | 158 |{ 18& | 188 | 171 | 173 | 175 02 | 125 | 130 | 133 | 135 | 130 |[ 140 | 152 | 154 | 156 |15 | 185 | 188 | 171 | 173 | 175
94 | 124 | 127 | 130 | 133 | 135 || 145 | 147 | 149 | 181 | 153 || 161 | 183 | 186 | 167 | 170 04 | 124 | 127 | 130 | 133 | 135 || 145 | 147 | 140 | 151 [ 153 || 181 | 1823 | 188 | 187 [ 170
98 121 | 124 | 127 | 128 | 132 || 147 | 143 | 145 | 147 | 149 || 156 | 158 | 180 | 182 | 184 o8 | 121 | 124 | 127 | 120 | 132 || 141 | 143 | 145 | 147 | 140 |[ 158 | 158 | 180 | 182 | 184
88 | 118 | 121 | 123 | 126 | 129 || 137 | 139 | 141 [ 143 | 145 || 151 | 183 | 185 | 157 | 158 93 | 118 | 121 | 123 | 126 | 120 || 137 | 139 | 141 | 143 | 145 |[ 151 | 183 | 185 | 157 | 159
100 (115 | 113 | 120 | 123 | 125 ) 134 | 135 | 137 | 138 | 140 || 147 | 148 | 151 | 152 | 154 100 | 115 | 118 [ 120 | 123 | 125 || 134 | 135 | 137 | 130 | 140 || 147 | 148 | 151 | 152 | 154
102 [ 113 | 115 | 118 | 120 | 122 Jf 130 | 132 | 133 | 135 | 136 || 143 | 144 | 145 | 147 | 148 102 | 113 [ 115 [ 118 | 120 | 122 || 130 | 132 | 133 | 135 | 136 || 143 | 144 [ 146 | 147 | 148
104 [ 110 | 112 | 115 | 17 | 119 ) 126 | 123 | 130 | 131 | 133 )| 138 | 130 | 142 | 142 | 144 104 [ 110 [ 112 [ 115 | 117 | 112 || 126 | 128 | 130 | 131 | 133 || 138 | 13@ | 142 | 142 | 144
106 [ 107 | 110 | 112 | 114 | 116 || 123 | 125 | 126 | 127 | 129 (| 134 | 135 [ 137 | 135 | 140 106 [ 107 | 10 | 112 | 114 | 116 || 123 | 125 | 125 | 127 | 120 || 134 | 135 | 137 | 138 [ 140
108 (105 | 107 | 100 | 111 | 113 (120 [129 [ 123 | 124 | 125 || 130 [ 131 [ 133 [ 134 | 138 108 [ 105 | 107 | 100 [ 119 | 113 || 190 {129 | 123 | 124 [125 || 130 | 131 {133 | 134 | 138
Mote - For other steel grades, refer to Appendix 2.4 Mote : For other steel grades, refer to Appendix 3.4.

93 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(c) for buckling curve c.
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Item Current version Amendments

64. Table 8.8(c) Table 8.8(c) - Design strength p. of compression members Table 8.8(c) - Design strength p.. of compression members (cont'd)
o4 5] Values of p. in Nfmm® with A = 110 for strut curve ¢ i) 5275 ~ 5460 steel (cont'd)
bl = T
(cont’d) A =75 Steel grade and 55;93';;“"9"" Py (Nfmm’} e €] Values of p. in Nimmr” with 1.2 110 for strut curve ¢
335 [ 295 | 255 [ 255 | 275 | 315 [ 325 | 335 [ 345 [ 355 || 400 | 410 [ 430 | 440 [ 480 Stee! grade and design strength p, (Niman')

A 5275 5355 5460

15 | 235 | 245 | 255 [ 285 | 275 || 315 | 325 [ 335 | 345 [ 355 || 308 | 405 | 427 | 436 | 455

20 |23z | 242 | 252 | 261 | 271 || 308 | 317 | 325 | 330 | 345 [ 387 | 30 | 414 | 424 | 4az 235 | 245 1 955 1265 | 275 || 315 | 595 | 395 ] 345 | 355 {400 | 410 1430 | 440 | 460

110 | 102 | 104 | 106 | 108 | 110 || 118 [ 118 | 119 | 120 | 122 || 126 | 127 [ 128 | 130 [ 132

25 | 226 | 235 | 245 | 254 | 283 | 280 | 308 | 317 | 326 | 333 || 375 | 334 | 402 | 410 ) 422 112 | 100 | 102 | 104 | 108 | 107 || 143 | 115 | 116 [ 117 | 118 || 123 | 124 | 125 [ 126 | 122
30| 220 | 228 | 237 | 245 | 265 | 280 | 208 | 307 | 315 | 324 || 363 | 371 | 383 | 308 | 412 114 |88 | 100 | 101 | 102 | 105 || 110 | 112 | 113 [ 114 | 115 || 119 | 120 | 122 [ 123 | 124
35 | 213 | 221 230 | 233 | 247 || 280 | 288 | 286 | 305 | 313 [ 3408 | 357 | 374 | 382 | 367 16 |es |o7 |@e [1o1 |10z || 108 | 100 | 110 | 111 |11z | 116 [ 117 | 112 | 110 | 120

118 | 83 85 (87 (@88 100 || 105 | 106 | 107 | 108 | 108 || 113 | 114 | 115 | 116 | 117
40 | 206 | 214 | 222 | 230 | 238 || 270 | 272 | 285 | 283 [ 301 | 335 | 343 | 358 | 385 | 380

42 | 203 211 | 219 | 227 | 235 || 286 | 273 | 281 | 288 | 266 | 220 | 337 | 351 | 358 | 3T 120 | o1 o3 |os |oa |or |ldoe |10 | 104 | f05 | 108 || 110 | 110 | 11z | 11z | 113
44 | 200 | 208 | 216 | 224 | 237 || 281 | 288 [ 270 | 284 [ 281 | 323 | 330 | 344 | 351 | 385 122 | 89 a0 a2 a3 a5 -] 100 | 101 | 102 | 103 || 107 | 107 | 100 | 100 | 110
48 | 187 | 2056 | 213 | 220 | 228 || 257 | 284 | 271 | 270 [ 286 | 317 | 324 | 337 | 344 | 357 124 | 87 B8 | o 02 o7 |88 oo | 100 | 100 || 104 | 104 | 108 | 108 | 107
43 | 185 | 202 | 200 | 217 | 224 || 253 | 260 | 2687 | 274 | 280 || 311 | 317 | 330 | 337 | 349 126 | 85 28 28 89 o0 o4 |05 o8 | o7 |@= 101 | 102 | 103 | 103 | 104

128 | 83 B4 | B8 |87 &8 a2 a3 84 |85 (@5 a8 o5 100 | 100 | 101
50 | 182 | 189 | 206 | 213 | 220 || 248 | 255 | 282 | 288 | 275 | 304 | 310 | 323 | 329 | 341

52 | 189 | 186 | 203 | 210 | 217 || 244 | 250 | 257 | 283 | 270 || 287 | 303 | 315 | 321 [ 333 130 | 81 &2 24 25 28 a0 M o1 az a3 o8 o8 a7 o3 a9
54 185 | 193 | 189 | 200 | 213 || 239 | 245 | 252 | 258 284 | 201 | 266 | 308 | 313 | 324 135 | 77 7= 78 | =0 21 24 |25 28 | &7 | &7 o0 | oo o 8z a2
58 | 183 | 189 | 186 | 202 | 200 || 234 | 240 | 2456 | 252 | 258 || 284 | 289 | 300 | 305 | 315 140 | 72 74 75 i) Ta e 80 81 81 52 84 85 &5 88 &7
53 | 179 | 186 | 182 | 199 | 205 || 229 | 235 | 241 | 247 | 252 || 277 | 282 | 282 | 287 | 306 145 | 69 ] 71 71 il 75 78 78 7 77 '] s0 80 81 k=3

180 | 688 [i:] 67 |68 [t} T T T2 T2 T3 78 | 78 T8 T8 | T8
G0 176 | 183 | 188 | 185 | 201 || 225 | 230 [ 236 | 241 | 247 | 270 | 274 | 284 | 280 | 263

G2 173 | 179 | 185 | 194 | 187 || 220 | 225 | 230 | 238 | 241 | 262 | 287 | 276 | 280 | 209 185 | @2 82 |83 |84 85 || 87 &7 G2 i =4 FL S| il T2 T2
G4 [ 170 | 175 | 182 | 188 | 183 || 215 | 220 | 225 | 230 [ 235 | 255 | 2680 | 288 | 27z | 280 180 | 56 5g |60 &1 81 63 |64 64 |65 @5 66 | 67 |6&7 g7 | 68
68 | 187 | 172 | 178 | 184 | 188 || 210 | 215 | 220 | 224 | 220 | 248 | 252 | 280 | 284 | 271 185 | 58 58 | 57 |58 58 60 | &G0 &1 51 &1 63 |63 (G4 64 | G4
63 | 184 | 189 | 175 | 180 | 185 || 205 | 210 [ 214 | 21@ [ 223 || 241 | 245 | 252 | 256 | 282 170 | 52 54 | 54 |55 85 || 57 | &7 58 58 58 e |80 (&0 ar | &1

72 [157 | 183 | 188 | 172 [ 177 || 195 | 182 | 203 | 207 | 211 [ 227 | 231 | 237 | 240 | 246 180 (48 |48 |48 |50 |80 (51 |52 |52 |52 |53 |[54 |84 |54 |54 |55
74 [154 | 150 | 184 | 18@ [ 173 || 190 | 194 | 188 | 202 | 205 [ 220 | 223 | 220 | 23z | 238 185 |48 | 48 |47 |47 |48 (40 |48 |50 |50 |60 |51 |61 |62 |52 |52
78 | 181 | 186 | 180 185 | 1eo |[ 185 180 | 183 | 196 | 200 || 214 | 217 | 222 | 225 | 230 180 | 44 | 44 | a5 |45 | 45 |47 47 | 4T 47 (43 (40 | 4B 40 | 4D | 4B
78 | 148 | 152 | 157 [ 181 | 185 |[ 180 | 184 | 187 | 181 | 184 | 207 | 210 | 215 | 217 | 222 185142 | 42 | 43 143 |43 |45 145 | 45 [ 45 45 48 | 4B 47 |47 |47

B0 | 145 | 142 | 183 | 157 | 181 || 176 | 179 [ 182 | 185 [ 183 [ 201 | 203 | 208 | 210 | 215

82 | 142 | 146 | 150 | 154 | 157 || 171 | 174 | 177 | 180 | 183 | 185 | 187 | 201 | 203 | 207 210137 | 37 | 33 |38 |33 |38 )38 | 30 40 4D 4D | 4D )41 [ 41 ) 4l
54 | 120 | 142 | 146 | 150 | 154 || 187 | 180 | 172 | 175 | 178 [ 180 | 191 | 185 | 197 | 201 ot ol I I B O - B O B B U VA A A
26 [135 | 130 | 143 | 146 | 150 || 182 | 185 | 182 | 170 | 173 | 123 | 185 | 182 | 100 | 104

82 | 132 | 128 | 120 | 142 [ 146 || 152 | 180 | 182 | 185 | 188 [ 177 | 172 | 183 | 134 | 187 240129 | 28 |30 |30 )30 )30 )51 )31 313 3|3 )32 )32 ) a2

o0 | 120 | 1323 | 136 | 130 | 142 || 152 | 156 | 158 | 181 [ 183 | 172 | 173 | 177 [ 173 | 181
92 [ 126 | 130 | 133 | 136 | 138 || 149 | 152 [ 154 | 158 [ 188 | 188 | 185 | 171 | 173 | 175
a4 | 124 | 127 | 130 | 133 | 135 || 145 | 147 [ 149 | 151 [ 153 | 181 | 183 | 186 | 167 | 170
83 | 121 | 124 | 127 | 120 | 132 || 141 | 143 [ 145 | 147 [ 140 | 156 | 155 | 180 | 182 | 184
B8 | 118 | 127 | 123 | 126 | 128 || 137 | 138 [ 141 | 143 [ 145 || 151 | 183 | 185 | 157 | 159

100 [ 115 | 118 | 120 | 123 | 125 |[ 134 | 135 | 137 | 130 | 140 || 147 | 148 | 151 | 152 | 154
102 [ 112 | 115 | 118 [ 120 | 122 |[ 130 | 132 | 123 | 135 | 135 || 143 | 144 | 146 | 147 | 140
104 (110 | 112 | 115 [ 117 | 119 |[ 125 | 128 | 120 | 131 |13 | 138 | 130 | 14z | 142 | 184
108 [ 107 | 110 | 112 | 114 | 116 |[ 123 | 125 | 128 | 127 | 120 | 134 | 135 | 137 | 135 | 140
102 [ 105 | 107 | 100 | 111 | 113 [ 120 | 121 [ 123 | 124 {125 | 130 | 131 | 133 | 134 | 138 350045 |15 115 115 |15 s |15 |15 l1s |45 s |45 |15 l45 |45

Mote : For other steel grades, refer to Appendix &.4. Mote : For other steel grades, refer to Appendic 3.4,

% Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(c) (Cont’d) for buckling curve c.
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Item Current version Amendments
65. Table 8-8(0) Table 8.8(c) - Design strength p. of compreszion members
(cont’d)“ i) S550 ~ S690 steel
5) Values of p. in Nimm” with A& = 110 for strut curve c
Steel grade and design strength p, (M/mm’)
x 5550 5690

480 530 560 630 G50 820
15 484 522 541 617 635 873
20 470 508 525 548 618 852
25 455 480 507 LT 585 8240
3o 438 472 458 554 Tl 803
35 421 452 458 528 g 573
40 402 431 445 500 513 530
432 304 421 435 457 500 524
44 385 412 425 474 455 500
45 arr 402 414 461 472 443
43 368 a2 403 447 457 47T
a0 358 381 3a2 432 442 460
52 340 370 380 418 427 443
54 340 350 350 404 412 427
56 330 348 357 320 305 410
g 320 337 345 375 381 394
80 30 328 334 361 35T ars
8z 30 315 322 347 352 G2
64 281 305 311 333 338 T
66 281 284 300 320 325 333
8g 272 B4 et 308 312 318
T 283 273 278 a5 a0 306
T2 254 254 258 a4 BT 203
T4 245 254 258 72 278 31
i} 237 245 240 G2 265 270
T 228 35 240 52 54 250
80 2 228 et 242 244 248
a8z 22 218 222 32 35 30
84 208 212 214 24 228 228
86 198 204 207 215 217 220
et 182 187 188 207 200 212
a0 185 180 182 200 20 204
a2 178 184 188 182 184 187
a4 173 177 178 1858 187 120
a5 187 171 173 178 180 183
aa 182 166 187 173 174 178
100 157 160 182 167 168 170
102 152 155 158 161 162 164
104 147 150 151 158 157 158
106 142 145 148 151 152 153
108 138 141 142 148 147 148

Mote - For other sieel grades, refer to Appendix 8. 4.

5 Addition of design strength for S550 and S690 steel for buckling curve c.
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Item Current version Amendments
66. Table 8'8(0) Table 8.8(c) - Design strength p. of compression members (cont'd)
(cont’d)“ i) 5550 ~ 5690 steel (cont'd)
5) Values of p. in Nimm® with & 2 110 for strut curve ¢
Steel grade and design strength p, (M'mm’)
A 5550 5630

400 530 5500 630 650 a0
110 134 138 137 141 142 143
112 130 132 133 137 137 138
114 126 128 128 132 133 134
116 122 124 125 128 128 130
118 118 120 121 124 125 128
120 115 17 118 121 121 122
122 112 114 114 117 118 118
124 108 110 111 114 114 115
126 106 107 108 110 111 112
128 103 104 105 107 108 108
130 100 101 102 104 105 108
135 a3 a5 85 a7 a3 88
140 fi] 89 =] & & a2
145 &2 83 a4 85 ] 26
150 K 73 79 80 80 81
155 T3 T4 T4 5 5 ]
180 2] ag 70 71 71 T2
185 [:13] 68 a8 a7 a7 87
170 61 62 a2 83 83 G4
175 58 59 59 a0 a0 80
180 55 56 56 57 57 57
185 52 53 53 54 54 54
180 50 50 51 51 51 52
185 47 43 43 el el 49
200 45 43 43 45 a7 47
210 41 42 42 42 42 43
220 3B 38 38 39 39 38
230 35 35 35 36 36 ki ]
240 32 3z 32 a3 a3 33
260 20 30 30 30 30 30
280 28 28 28 28 28 23
270 28 28 28 26 26 26
280 24 24 24 24 24 24
280 22 22 22 23 23 23
300 21 21 21 21 21 21
310 20 20 20 20 20 20
320 18 19 19 19 19 19
330 17 17 18 13 13 18
340 16 18 17 17 17 17
350 16 18 18 il il 18

MNote - For other steel grades, refer to Appendic 8 4.

% Addition of design strength for S550 and S690 steel for buckling curve c.
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Item

Current version

Amendments

67. Table 8.8(d)”

Table 8.8({d) - Design strength p. of compression members

7) Values of p. in Nlmm® with & < 110 for strut curve d

Steel grade and design strength p, (Nimm®}
A G27h G355 5460

235 | 245 | 265 | 205 | 275 [ 315 | 335 | 335 | 345 [ 385 | 400 | 410 | 430 [ 440 | 480
15 | 235 | 245 [ 285 [ 285 | 275 || 315 | 325 | 335 | 345 | 355 || 387 | 407 | 425 | 435 | 453
20 | 232 | 247 | 250 | 259 | 280 || 305 | 314 | 323 | 332 | 347 || 381 | 300 | 408 | 417 | 434
25 | 223 | 231 | 240 249 | 257 (202 | 301 | 300 | 312 | 320 || 305 | 373 | 300 | 388 | M5
30 | 213 | 222 | 230 | 238 | 247 || 270 | 287 | 256 | 304 | 312 || 348 | 356 | 372 | 300 | 366
35 | 204 | 212 | 220 (228 | 236 || 267 | 274 | 282 | 200 | 267 || 331 | 330 | 383 | 381 | 375
40 | 185 | 203 | 210 (218 | 225 || 254 | 281 | 288 | 275 | 283 || 314 | 321 | 334 | 341 | 365
42 192 [ 199 | 206 | 214 | 221 || 249 | 256 | 283 | 270 | 277 || 307 | 314 | 327 | 333 | 346
44 | 188 | 185 | 202 | 209 | 216 || 244 | 251 | 257 | 284 | 271 || 300 | 306 | 319 | 335 | 337
48 | 185 | 182 [ 199 205 | 212 || 230 | 245 | 252 | 258 | 285 || 203 | 209 | 311 | 317 | 322
43 181 | 188 | 185 | 201 | 208 || 234 | 240 | 2456 | 252 | 250 || 285 | 281 | 303 | 309 | 320
50 | 178 | 184 | 191 | 197 | 204 || 225 | 235 | 241 | 247 | 253 || 278 | 284 | 285 | 301 | 311
52 174 [ 181 | 187 | 183 | 169 (| 223 | 220 | 235 | 241 | 248 || 271 | 277 | 287 | 282 | 303
54 | 171 | 177 [ 183 | 189 | 185 || 218 | 224 | 220 | 235 | 240 || 204 | 260 | 279 | 2804 | 204
58 | 187 | 173 [ 179 [ 185 | 191 || 213 | 219 | 224 | 229 | 234 || 257 | 262 | 271 | 276 | 285
58 1684 [ 170 | 175 | 181 | 187 || 208 | 213 | 218 | 224 | 220 || 250 | 255 | 284 | 288 | 277
G0 | 181 | 186 | 172 [ 177 | 182 || 203 | 208 | 213 | 213 | 223 || 243 | 247 | 286 | 260 | 288
G2 157 [ 1683 | 188 | 173 | 178 [| 198 | 203 | 208 | 212 [ 217 || 235 | 240 | 248 | 252 | 280
G4 | 154 | 159 | 184 | 189 | 174 ([ 193 | 188 | 202 | 207 | 211 || 220 | 233 | 241 | 245 | 252
68 | 150 | 158 [ 180 | 185 | 170 || 188 | 163 | 187 | 201 | 205 || 223 | 226 | 234 | 237 | 244
@3 | 147 | 182 | 167 | 162 | 185 || 124 | 188 | 192 | 186 | 200 || 216 | 220 | 226 | 230 | 236
TO | 144 | 148 [ 153 | 158 | 182 || 179 | 183 | 187 | 180 | 184 || 210 | 213 | 218 | 232 | 228
T2 141 [ 145 | 180 | 154 | 158 || 174 | 178 | 182 | 185 | 189 || 203 | 207 | 213 | 215 | 221
T4 | 138 | 142 | 146 | 150 | 154 || 170 [ 173 | 177 | 180 | 183 || 187 | 200 | 206 | 209 | 214
T8 | 1358 | 139 [ 143 | 147 | 181 || 185 [ 182 | 172 | 175 | 178 || 191 | 194 | 188 | 202 | 207
Ta 132 | 136 | 138 | 143 | 147 (| 189 | 184 | 187 | 170 [ 172 || 185 | 188 | 183 | 185 | 200
B0 | 129 | 132 [ 136 | 140 | 143 || 156 | 180 | 182 | 185 | 188 || 180 | 182 | 187 | 1828 | 1894
82 126 [ 129 | 133 | 136 | 140 || 152 | 185 | 158 | 1681 [ 183 || 175 | 177 | 181 | 183 | 187
B4 | 123 | 126 | 130 [ 133 | 136G (| 148 | 151 | 184 | 158 [ 180 (| 169 | 171 | 178 [ 177 | 181
88 | 120 | 123 [ 127 | 130 | 133 || 144 | 147 | 142 | 152 | 154 || 184 | 1686 | 170 | 172 | 175
B3 | 117 | 120 | 1223 [ 127 | 120 || 140 | 142% | 145 | 142 | 180 || 159 | 181 | 185 | 1687 | 170
o0 | 114 | 1B | 121 [ 123 | 126 ([ 137 | 130 | 141 | 144 | 145 || 154 | 156 | 180 | 181 | 184
a2 M2 [ 115 | 118 | 120 | 123 | 133 | 135 | 137 | 139 [ 142 || 150 | 152 | 185 | 156 | 150
a4 | 108 | M2 [ 115 | 11T | 120 || 128 | 132 | 124 | 136 | 138 || 145 | 147 | 150 | 152 | 154
o8 | 107 | 109 [ 12 [ 115 | 11T || 126 | 128 | 130 | 132 | 134 || 141 | 142 | 148 | 147 | 150
a3 104 [ 107 | 108 | 112 | 114 || 123 | 125 | 126 | 123 [ 130 || 137 | 135 | 141 | 143 | 145
100 | 102 | 104 | 107 [ 108 | 111 || 118 | 121 | 123 | 125 | 126 |[ 133 | 134 | 137 | 138 | 141
102 | 99 102 | 104 | 106 | 108 || 116 [ 118 | 120 | 127 [ 123 (| 129 | 137 | 133 [ 134 | 136
104 | 87 a9 102 | 104 | 106 || 113 [ 115 | 116 | 118 | 120 || 126 | 127 | 128 | 130 | 132
106 | 95 o7 a9 101 | 102 || 110 | M2 | 112 [ 115 | 116 || 122 | 122 | 1256 | 126 | 128
108 [ B3 85 a7 89 401 f| 107 | 109 ] 440 | 412 [ 113 [| 119 | 130 | 122 | 123 | 135

Mote : For other steel grades, refer to Appendix 8.4,

Table 5.8(d) - Design strength p. of compression members

i) 5275 ~ 3460 steel

7] Values of p_ in Nimm™ with & < 110 for strut curve d
Steel grade and design strength p, (N/mm’}
A S27H 5355 5460

235 | 245 | 255 | 285 | 275 || 315 | 325 | 335 | 545 | 355 || 400 | 410 | 430 | 440 | 480
15 | 235 | 245 | 255 [ 285 | 275 | 315 | 325 | 335 | 345 | 3565 || 367 | 407 | 425 | 435 | 453
20 (232 | 241 | 250 | 250 | 280 || 305 | 314 | 323 | 332 | 341 || 381 | 300 | 408 | 417 | 434
25 (223 | 231 | 240 | 240 | 257 || 282 | 309 | 308 | 318 | 326 || 3685 | 373 | 300 | 3@8 | 415
30 (213 | 222 | 230 | 235 | 247 || 279 | 287 | 266 | 304 | 312 || 348 | 356 | 372 | 38O | 386
35 (204 | 212 | 220 | 225 | 235 || 287 | 274 | 282 | 260 | 267 || 331 | 339 (353 [ 381 | 375
40 (195 | 202 | 210 | 215 | 225 || 254 | 281 | 288 | 275 | 283 | 314 | 321 | 334 [ 347 | 385
42 (192 | 109 | 206 | 214 | 221 || 249 | 256 | 282 | 270 | 277 || 207 | 314 | 327 [ 332 | 246
44 (182 | 105 | 202 | 200 | 216 || 244 | 251 | 257 | 284 | 271 || 200 | 306 | 319 | 325 | 337
48 (185 | 102 | 100 | 205 | 212 || 238 | 245 | 252 | 252 | 285 || 202 | 209 (311 [ 317 | 329
48 [ 181 | 188 | 195 | 201 | 208 || 234 | 240 | 246 | 252 | 259 | 286 | 201 | 303 | 300 | 320
50 | 178 | 184 | 187 | 187 | 204 || 228 | 235 | 241 | 247 | 253 || 278 | 284 | 205 [ 307 | 311
52 (174 | 181 | 187 | 183 | 199 || 222 | 229 | 235 | 241 | 246 || 271 | 277 | 287 | 202 | 302
54 (171 | 177 | 182 | 189 | 185 || 218 | 224 | 220 | 235 | 240 | 264 | 280 | 270 | 284 | 204
58 (187 | 172 | 179 | 185 | 191 || 212 | 219 | 224 | 220 | 234 || 257 | 282 (271 | 276 | 285
68 (184 | 170 | 175 | 181 | 187 || 208 | 213 | 218 | 224 | 220 || 250 | 255 | 284 | 288 | 277
60 | 1687 | 186 | 172 | 177 | 182 || 203 | 208 | 213 | 218 | 223 || 243 | 247 | 256 | 280 | 2688
62 167 | 183 | 188 | 173 | 178 || 198 | 203 | 208 | 212 | 217 || 236 | 240 | 248 | 252 | 280
64 [ 154 | 150 | 184 | 188 | 174 || 183 | 198 | 202 | 207 | 211 || 220 | 233 | 241 | 245 | 252
68 | 150 | 156 | 180 | 185 | 170 || 188 | 183 | 187 | 2071 | 205 || 223 | 226 | 234 | 237 | 244
63 | 147 | 152 | 157 | 182 | 1686 || 184 | 188 | 182 | 186 | 200 || 216 | 220 | 226 | 230 | 2358
TOo[ 144 | 140 | 153 | 155 | 182 || 179 | 183 | 187 | 180 | 184 || 210 | 213 | 219 | 222 | 228
T2 [ 141 | 145 | 150 | 154 | 158 ([ 174 [ 178 | 182 | 185 | 189 || 203 | 207 [ 213 | 215 | 221
T4 (138 | 142 | 146 | 150 | 154 || 170 [ 173 | 177 | 180 | 183 || 187 | 200 | 206 | 208 | 214
T8 (135 | 139 | 143 | 147 [ 151 || 185 [ 189 [ 172 | 175 | 178 | 181 | 184 | 189 [ 202 | 207
T8 (132 | 136 | 130 | 143 | 147 || 181 | 184 | 167 | 170 | 173 || 186 | 185 | 183 [ 185 | 200
80 (129 | 132 | 136 | 140 | 143 || 156 | 180 | 183 | 185 | 188 | 180 | 182 | 187 [ 188 | 184
B2 (126 | 1290 | 133 | 135 | 140 || 152 | 155 | 158 | 181 | 183 || 175 | 177 | 181 [ 183 | 187
84 (123 | 126 | 130 | 133 | 136 || 148 [ 159 | 154 | 166 | 159 || 182 [ 171 [ 176 | 177 | 181
88 (120 | 123 | 127 | 130 | 133 || 144 | 147 | 148 | 152 | 154 || 184 | 186 | 170 [ 172 | 175
B8 [ M7 | 120 | 123 | 127 (129 || 140 | 143 | 145 | 148 | 150 || 159 | 181 | 185 [ 187 | 170
a0 (114 | 118 | 121 | 123 | 126 || 137 [ 139 | 147 | 144 | 146 || 154 | 156 | 180 [ 181 | 184
g2 (12 | 15 | M8 | 120 (123 || 133 [ 135 | 137 | 139 | 142 || 180 | 152 | 185 [ 156 | 159
94 (109 | M2 | M5 | 17 [ 120 || 129 [ 132 | 134 | 136 | 138 || 145 | 147 | 150 [ 182 | 154
98 (107 | 109 | M2 | M5 | M7 || 126 [ 128 [ 130 | 132 | 124 || 141 [ 143 | 146 [ 147 | 150
98 (104 | 107 | 109 | 112 | 114 || 122 [ 125 | 128 | 128 | 130 || 137 [ 138 [ 141 [ 142 | 145
100 | 102 | 104 | 107 [ 109 [ 111 |[ 119 [ 121 | 123 | 125 | 126 || 133 | 134 [ 137 | 138 | 141
102 | 99 102 | 104 | 106 | 108 || 116 [ 118 [ 120 | 127 | 123 || 129 | 131 [ 133 | 134 | 138
104 | 87 ele] 102 | 104 | 106 || 112 [ 115 [ 118 | 118 | 120 || 126 | 127 | 120 [ 130 [ 132
106 | 95 a7 ag 101 | 103 || 110 | 112 | 113 [ 115 [ 118 || 122 | 122 | 125 | 126 | 128
108 | 83 a5 a7 ag 109 ) 107 | 109 | 410 | 112 | 113 || 119 | 120 | 922 | 123 | 135

Mote - For other steel grades, refer to Appendix 8.4

7 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(d) for buckling curve d.
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Amendments

68. Table 8.8(d)

(cont)®®

Table &.8(d) - Design strength p. of compression members (cont'd)

) Values of p, in Nlmm™ with & 2110 for strut curve d

Steel grade and design strength p, (Nimm")
A 5275 5355 G460

235 | 245 | 2556 | 285 | 275 |[ 315 | 3325 | 335 | 345 | 355 || 400 | 410 [ 430 | 440 | 480
110 [ & 93 |95 o8 [@g8 105 [ 106 [ 108 [ 109 [ 110 |[ 115 [ 116 [ 118 [ 118 | 121
112 | 88 a0 a2 a4 el 102 | 103 | 105 | 106 | 107 |[ 112 | 113 | 115 | 116 | 118
114 | 88 &8 a0 az a4 a8 101 | 102 | 103 | 104 | 102 | 110 | 112 [ 113 [ 114
116 (85 |83 |88 |90 | @1 o7 |88 @9 | 104 | 102 || 106 | 107 [ 108 | 110 | 111
118 | 83 a4 &6 a8 89 a5 a8 a7 as a9 103 | 104 | 106 | 107 | 108
120 | &1 &2 84 a8 &7 a2 a3 a4 a5 ag 101 | 101 | 103 | 104 | 105
122 | 78 81 &2 a4 85 a0 a1 a2 a3 a4 a8 o 100 | 101 | 102
124 (77 |79 |80 |82 B3 |88 |80 |90 |®©M oz 95 |08 | o8 |98 |00
126 | 78 77 78 a0 a1 a8 a7 &8 88 89 a3 o4 a5 a8 a7
128 | 74 75 v Ta 7o a4 85 85 28 a7 o1 o1 93 93 o4
130 [ 72 T4 75 T8 T a2 83 83 84 85 &8 et a0 Eoal a2
135 | G2 70|71 | T2 73|77 | T8 79 | TR |80 (&3 (&4 (B | B | ED
140 | 65 =i} g7 [t 1] T3 T3 T4 T8 75 78 e a0 a0 81
145 | 62 63 |64 |65 |65 |69 (&2 (TO | T 71 74 | T4 | TR | TR | TE
150 | 58 &0 80 a1 g2 a5 66 66 a7 g7 (1] 70 7 7 T2
165 (58 | 57 |57 |58 50 |62 |a&z2 63 |63 |64 (6@ |68 |67 |67 |@&
180 | 63 54 55 55 56 58 58 58 &0 80 g2 G2 83 83 G4
185 | 60 &1 52 53 53 55 58 58 &7 57 50 58 a0 a0 &1
170 | 48 490 |48 | &0 | 51 3 |53 |54 (54 (54 |[58 |58 | &7 | &7 | &7
175 | 48 47 47 43 43 a0 &1 &1 &1 52 53 53 54 54 55
180 | 44 45 45 48 48 48 48 48 48 45 50 51 a1 a1 52
185 [ 42 43 43 44 44 48 48 48 47 47 48 43 40 40 40
180 | 40 41 41 42 42 44 44 44 44 45 48 48 48 47 47
195 [ 38 el 39 40 40 42 42 42 42 43 44 44 44 45 45
20037 |37 |38 |38 30 || 40 |40 |40 |41 41 42 |42 |42 |43 |43
20|34 |34 |35 |38 |35 (|37 |37 |37 |37 (37 |38 |3@ |39 |39 |30
220 | ¥ 32 |32 |32 33 |34 |34 |34 |34 (34 (35 (3% (3@ |z@ |30
230 | 28 28 30 30 30 E=hl Ehl Ehl 32 3z 3z 33 33 33 33
240 | 27 27 28 28 28 20 20 20 20 20 30 30 30 30 Eyl
250 | 25 25 28 28 28 27 27 27 27 27 28 28 28 28 28
260 |24 (24 |24 |24 |24 (|25 |25 |25 |25 (25 |(20 |28 |28 |28 |26
270 | 22 22 22 23 23 23 23 23 24 24 24 24 24 24 25
280 |2 21 21 | 21 22 |22 22 |22 |22 23 |23 |23 |23 |23
280 | 18 20 20 20 20 20 21 21 21 21 21 21 21 21 21
300 | 18 18 19 19 19 19 19 19 19 20 20 20 20 20 20
310 [ 17 17 17 12 18 12 18 18 18 18 19 19 19 19 19
20|18 16 |18 |17 R | I I I e A I A I 18 18 12 1@ | 18
330 | 15 15 18 18 18 18 16 16 16 18 17 17 17 17 17
340 | 15 16 |18 |18 16 |18 |18 |18 |18 |18 18 |18 | 18 18 | 18
350114 14 |14 |14 14 |14 |44 |45 [15 [ 15 16 |18 | 1§ 15 | 158

Mote : For other steel grades, refer to Appendic 5.4.

Table 8.8(d) - Design strength p. of compression members (cont'd)

i) 5275 ~ 5460 steel (cont'd)

) Values of p in Nimm® with =110 for strut curve d
Steel grade and design strength p, {Mimm)
A G275 5355 3460

235 | 245 | 255 | 285 | 275 | 315 | 535 | 335 | 345 [ 355 || 400 | 410 | 430 | 440 | 480
110 | ¢ a3 a5 o8 et 106 (106 | 108 | 109 | 110 || 15 | 16 18 | 119 | 121
112 | 88 a0 a2 a4 o8 102 (103 | 105 | 106 | 107 | 112 | 113 | 115 | 116 | 118
114 | 88 et a0 a2 a4 og 101 | 102 | 103 | 104 || 109 | 110 | 112 | 113 | 114
116 | 85 =] 2 o0 o1 or oz og 109 102 |f 106 | 107 | 109 | 110 | 111
118 | 83 24 = 8 =] o5 o8 o7 e o 102 | 104 | 106 | 107 | 108
120 |81 |82 |84 |88 |87 |92 |93 |@4 [o©5 |98 | 101 [ 101 | 103 | 104 | 105
122 | 79 &1 g2 84 5 a0 a1 a2 a3 a4 et =] 100 | 109 | 102
124 | 77 T8 &0 g2 83 fet:? 88 an a1 az a5 a8 =t =t o
126 | 78 T Ta 80 &1 88 a7 et =t 88 a3 a4 85 =] a7
128 | 74 75 v Ta T8 84 85 B85 =i 87 a1 a1 a3 83 a4
130 | 72 T4 75 T8 7T g2 83 83 84 85 g8 =il an a1 a2
135 | 68 TO 71 T2 73 v Ta T8 T8 80 83 84 B85 B85 =il
140 | 85 a8 a7 68 1] 73 73 T4 75 78 7B 7o 0 0 a1
145 | 62 83 64 85 85 =] 88 7O 71 71 T4 T4 75 78 T8
150 | 50 80 =] 81 62 85 =] =] 87 a7 =] TO 71 71 T2
185 | 58 &7 &7 52 50 62 62 83 83 84 =] =] a7 a7 =
180 (63 |54 |55 |65 |66 |62 |59 |A% |60 |60 |62 |82 |63 |83 |64
185|560 |51 |52 |53 |53 |65 |58 |56 |67 |57 |60 |89 |60 |60 |61
170 | 48 45 45 50 51 53 53 54 54 54 58 58 57 57 57
175 | 48 47 47 43 43 50 51 51 51 52 53 53 54 54 55
180 | 44 45 45 48 48 43 43 45 40 48 50 51 51 51 52
185 | 42 43 43 44 44 48 48 48 47 47 45 45 48 45 45
180 | 40 41 41 42 42 44 44 44 44 45 48 48 48 47 47
1856 | 28 =t = 40 40 42 42 42 42 43 44 44 44 45 45
200 | 37 ar 38 38 =t 40 40 A0 4 41 42 42 42 43 43
210 | 34 34 35 35 35 a T a a T 38 38 = =] =]
220 | 31 3z Iz 32 33 34 34 34 34 34 35 35 = a8 a8
230 | 20 20 30 30 30 31 31 31 3z 32 3z 33 33 33 33
240 |27 |27 |28 |28 |28 |20 |20 |20 |20 |20 (30 (30 |30 |30 |3
250 | 25 25 28 28 28 27 e 27 27 e 28 28 28 28 28
200 | 24 24 24 24 24 25 25 25 25 25 28 28 28 28 28
270 | 22 22 22 23 23 23 23 23 24 24 24 24 24 24 25
280 |21 21 21 21 21 22 22 22 22 22 23 23 23 23 23
200 | 18 20 20 20 20 20 21 21 21 21 21 21 21 21 21
300 18 12 19 19 19 19 19 19 19 20 20 20 20 20 20
30|17 17 17 18 18 18 18 18 18 18 19 19 18 19 19
320 | 18 18 18 17 17 17 17 7 17 17 18 12 12 18 18
330 | 18 15 18 18 18 18 18 18 18 18 7 17 17 7 7
340 | 18 15 15 15 15 15 15 15 15 15 18 18 18 18 18
350 |14 |14 |14 |14 |14 14 |14 |15 [15 |15 [[15 [15 |15 |15 | 15

Mote - For other steel grades, refer to Appendix 5.4

% Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(d) (Cont’d) for buckling curve d.
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69. Table 8'8(d) Table 8.8(d) - Design strength p. of compression members
(cont)69 i) Sh50 ~ 5690 steel
5) Values of p. in Nimm® with &= 110 for strut curve d
Steel grade and design strength p, (Mimm®)
A 5550 5630

480 530 550 630 650 890
15 431 518 B3T 611 620 i ]
20 451 456 514 584 602 837
26 240 474 400 LT 573 808
30 419 450 456 527 542 572
a6 387 426 440 485 508 538
40 a4 400 413 453 475 498
42 385 380 402 443 450 432
44 356 are 381 435 445 455
48 346G 350 380 421 431 450
43 3aar 358 jeidt] 407 418 434
a0 327 T LT 383 402 438
a2 M7 336 345 are 387 403
54 308 326 324 358 373 3BT
56 208 315 323 352 358 w2
a8 288 305 312 330 348 asr
80 280 254 301 327 332 343
g2 27 234 201 314 318 328
g4 262 275 281 30z oy 318
88 253 2G5 271 281 285 304
68 245 2508 261 78 B4 et |
To 237 247 252 20 273 220
T2 229 38 243 258 2 260
T4 221 30 34 240 252 258
T8 214 222 228 b 242 248
Tg 206 214 218 Z30 i3 38
80 200 207 210 2232 224 228
a2 1683 200 203 214 218 220
24 186 193 196 208 208 212
28 180 186 128 188 201 204
a8 174 180 183 181 183 187
a0 188 174 178 185 186 180
a2 183 168 170 178 180 183
a4 158 163 165 172 174 177
a8 153 157 158 168 168 170
ag 148 152 154 161 162 165
100 144 148 148 155 157 158
102 138 143 145 150 152 154
104 135 138 140 145 147 148
106 131 134 138 141 142 144
108 127 130 132 138 137 138

Mote - For other steel grades, refer to Appendix 8 4.

% Addition of design strength for S550 and S690 steel for buckling curve d.
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70. Table 8.8(d)
Table 8.8(d) - Dezign strength p. of compression members (cont'd)
(cont) ii) S550 ~ S690 steel (cont'd)
5) Values of p. in Nimm” with A =110 for strut curve d
Steel grade and design strength p, (Mimm’)
A 5550 5690

480 530 550 830 850 680
110 123 126 128 132 133 135
112 120 123 124 128 128 131
114 116 118 120 124 125 127
116 113 116 17 121 121 123
118 110 112 113 117 118 118
120 107 108 110 114 114 116
122 104 108 107 110 111 112
124 101 103 104 107 108 108
126 a8 100 101 104 105 108
128 98 pg ] 101 102 103
130 a3 B5 ;] ] ] 100
135 87 ] BO p2 B3 o4
140 &2 a4 a4 26 a7 g3
145 77 78 79 81 81 g2
150 T3 T4 T4 ] 7 7
155 2] 70 70 T2 T2 73
180 G5 86 86 83 83 a9
185 &1 62 63 B84 B84 85
170 58 59 59 81 81 a1
175 55 56 56 57 58 58
180 52 53 53 54 55 55
185 50 51 51 52 52 52
180 48 43 43 49 49 50
185 45 43 43 47 47 a7
200 43 44 44 45 45 45
210 40 40 40 41 41 41
220 6 ar ar ar a3 33
230 33 34 34 34 34 35
240 3 £ £ 3z 3z 3z
250 28 29 29 29 29 30
280 27 27 27 27 27 27
270 25 25 25 25 25 268
280 23 23 23 24 24 24
200 22 22 22 22 22 22
300 20 20 20 21 21 21
310 18 19 19 19 19 20
320 18 13 13 13 13 13
330 17 17 17 17 17 17
340 16 18 18 18 18 18
350 15 15 15 15 15 15

MNote - For other steel grades, refer to Appendix §.4.

70" Addition of design strength for S550 and S690 steel for buckling curve d.
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71. Table 8.8(6)71 Table 8.8(e) - Design strength p. of compression members ) .
Walues of g in Mmm? with . < 110 for strut curve 2 Walwes of . in Mimm? with & = 110 for strut curve a Table 8.8(e) - Design strength p. of compression members
Eteel grade and design stremgth (M) Steal grade and design strength (Mimm3)
% Q235 2345 Q380 Q420 k8 Q2235 Q345 2380 Q420 Values of p. in Minm® with 2 < 110 for strut curve 8
215 310 350 380 215 310 350 380 Steel grade and design strength (Wmm?)
15 215 310 350 379 110 125 141 144 147 % Qz35 Q245/0355 Q300 0420 Q480
20 214 307 4G 375 112 122 136 140 142 215 305 345 375 410
25 212 304 342 37 114 19 132 136 138 15 515 205 245 ET 200
ao 210 300 338 386 118 118 128 132 133 20 215 203 242 71 405
35 207 286 333 361 118 113 125 123 128 75 212 209 338 ] 400
&0 204 2m 328 354 120 110 121 124 126 £ 210 2 2 202 £
&z 203 280 325 352 122 107 112 120 122 = 2 2 & & 2
SR A - - N B - U IR ol @ | | o | o | o=
& 200 283 T 342 128 100 108 110 111 i =L =D HE D iy
44 202 283 319 345 ars
50 188 280 314 338 130 | o7 105 107 108 48 2 281 e 342 37
52 167 278 310 334 135 o1 o8 100 101 48 200 278 2 338 a7
54 186 275 307 330 140 28 o2 o3 84
58 184 272 303 325 145 21 25 87 88 50 109 i 210 338 363
58 183 280 200 320 150 78 21 22 83 52 188 274 307 33 358
54 186 271 303 327 353
] 101 285 204 314 155 72 76 77 72 56 195 2068 300 322 347
82 189 282 280 309 160 [ 72 73 73 58 183 285 205 317 341
84 187 258 284 302 165 B4 B8 [ ]
686 186 254 270 206 170 &1 54 &5 85 &0 191 282 201 312 334
a2 184 248 273 289 175 58 B0 &1 81 &2 180 250 205 306 397
&4 183 266 281 300 320
70 182 245 267 281 180 55 57 58 58 &6 186 251 o276 203 312
T2 178 240 280 274 185 52 54 55 55 B8 184 247 270 287 303
T4 177 238 254 286 180 50 52 52 52
76 175 229 247 258 185 47 40 50 50 70 182 243 285 27 205
78 172 224 240 250 200 45 47 47 47 72 120 237 252 e oy
80 170 218 233 242 210 41 43 43 43 i s e =i B e
82 187 213 226 235 220 38 30 a0 ag i s =0 =4 =0 B
84 184 207 219 227 @0 | 35 e 3 36 78 73 222 239 248 259
86 1682 202 213 219 240 32 33 33 33
2 159 108 208 212 250 20 20 0 31 &0 170 217 23z 241 251
B2 188 211 225 234 242
] 156 180 109 208 260 @7 ] z8 22 &4 185 206 219 226 234
oz 152 125 102 102 270 25 % s 2% &8 gz 200 21z 218 225
o4 150 179 187 191 280 24 24 24 24 &8 158 195 205 212 218
] 146 174 181 185 2900 22 23 23 23
og 143 180 175 170 300 21 21 1 2 o0 156 188 199 205 210
a2 153 184 183 183 203
100 140 184 169 173 310 19 20 20 20 o4 150 178 187 121 196
102 137 158 184 167 320 18 18 18 19 [+ 147 173 184 185 g0
104 134 154 159 182 330 17 i7 17 17 ag 144 1688 176 178 182
108 131 148 154 156 340 16 16 16 16
108 128 145 140 151 350 15 15 15 16 100 141 182 189 173 176
| 102 137 158 184 1687 170
Mote : For other steel grades, refer to Appendix &.4. 104 134 154 159 182 185
106 131 149 154 157 159
108 128 145 149 152 154
MNote - For other steel grades, refer to Appendoc 8 4.

71" Addition of design strength for Q355 and Q460 steel for buckling curve a; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve a.
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Table 8.8{e) - Design strength p. of compression members (cont'd)
Values of p. in Mimm? with & 2110 for strut cunve a
Steel grade and design strength (MmmT)
ke Q235 Q345355 Q300 Q420 Q460
215 205 245 7S 410
110 125 140 144 147 148
112 122 136 140 142 144
114 119 132 136 138 140
116 116 129 132 134 135
118 13 125 128 129 13
120 111 121 124 126 127
122 108 118 120 12z 123
124 105 115 17 118 120
128 103 111 114 115 116
128 100 102 110 112 113
130 4] 105 107 108 110
135 a2 98 100 101 102
140 ] a2 94 95 95
145 a1 a5 a8 a8 an
150 77 a1 a2 a3 24
155 T3 T8 7 T8 T
180 ] T2 T3 T3 T4
185 B5 B8 i) i) 70
170 &2 B4 B5 B5 [i5]
175 58 61 61 62 62
120 55 58 58 58 58
185 53 55 55 58 58
180 50 52 53 53 53
195 48 50 50 50 LT |
200 46 47 48 48 48
210 42 43 43 44 44
220 3B 30 40 40 40
230 35 35 35 35 a7
240 32 3 3 24 24
250 30 3 3 3 3
260 28 28 20 20 20
270 28 28 27 27 27
280 24 25 25 25 25
200 23 23 23 23 23
300 21 22 22 22 22
310 20 20 20 20 20
320 1] 1] 1] 1] 1]
330 18 18 18 18 18
340 17 17 17 17 17
350 i Li] i Li] i Li] i Li] i Li]
MNote : For other steel grades, refer to Appendic 8.4
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72. Table 88(f)72 Table 8.8(f) - Dezign strength p. of compression members Table 3.8(f) - Design strength p. of compression members
“Waluves of p. in Mimm? with & < 110 for strut curve b ‘alues of p. in Nimm? with & 2 110 for strut curve b - - —
Steel grade and design strength {Mimm?) Steel grade and desian strength (Wmm?) Walues of p. in Nimm?® with = 110 for strut NWE b
A 0235 | @345 2300 Q420 :». oZ38 Q345 | QI Q420 Steel grade and desion strength (Mimm?)
EE 0 350 380 R 310 350 350 e Q235 QI4EQ355 | Q380 Q420 Q480 Q550 2580
15 215 310 350 378 110 110 128 133 128 215 305 345 375 410 520 630
20 214 305 343 372 112 108 124 129 132 15 215 305 345 375 400 515 621
25 210 200 337 265 114 105 121 125 128 20 215 301 330 368 401 505 600
20 206 203 329 357 118 103 12 121 124 25 211 205 332 380 203 494 505
5 202 287 322 348 118 100 114 118 120 30 207 280 325 353 384 482 570
35 202 283 313 344 74 458 H&0
40 182 279 313 338 120 o5 111 115 17
42 106 276 310 334 122 o6 108 11z 114 40 108 275 310 235 254 452 a7
24 184 273 306 330 124 o4 105 108 110 42 108 273 208 331 150 445 525
8 182 270 302 325 128 21 103 108 107
2 180 287 203 320 128 B 100 103 104 j_; :gg g;g gg %g ﬁ; i‘gg gg
50 182 283 203 315 130 a7 o7 100 101 A ] B S e R AL SR
52 186 280 289 310 135 g2 o1 o3 65
54 134 256 284 304 140 78 86 88 89 =0 188 280 280 212 27 411 475
58 182 262 278 209 145 74 80 82 a2 52 187 256 256 07 331 40 480
58 180 248 274 203 150 70 78 77 72 54 185 253 281 20z 325 200 445
55 182 242 278 i} 313 380 428
80 177 243 289 286 155 5] 71 73 74 58 1580 245 271 200 311 58 414
a2 175 230 263 280 160 &2 &7 &0 8o
84 173 234 257 273 165 58 B4 85 86 60 173 241 266 284 304 357 308
88 170 230 252 287 170 55 80 &1 g2 a2 176 236 281 278 206 346 382
88 188 225 245 280 175 55 57 55 58 64 173 232 255 271 280 334 367
55 i 227 240 285 281 322 352
70 185 220 240 263 180 &1 5d &5 58 o] 168 293 244 253 273 211 337
72 183 215 233 246 185 40 52 52 53
74 180 210 227 230 120 45 40 50 50 70 168 218 238 251 285 200 923
8 157 205 221 232 195 44 47 47 4
78 155 200 215 225 200 42 45 45 45 £e 163 21 CiE o) 257 220 210
T4 181 208 228 237 240 278 297
80 152 185 209 218 210 kL 41 41 41 EE 12 e =2t el il 2 2
22 | 149 180 203 21 20| 25 a7 8 3z 78 155 188 214 224 234 258 273
84 148 185 167 205 230 33 34 35 35
28 144 180 181 102 240 20 31 32 3z &0 153 14 208 217 228 243 262
8 144 175 185 182 250 25 s ] 30 a2 150 188 202 210 218 238 261
&4 147 184 188 204 212 230 241
) 132 170 180 126 260 5 7 7 7 86 144 178 160 108 205 21 232
82 135 185 174 180 270 24 25 25 25 pi] 141 174 185 181 188 213 223
o4 13z 181 180 174 280 22 3 24 24
86 128 156 184 188 80 21 22 22 22 a0 138 68 178 185 182 206 214
] 127 152 159 183 200 20 20 21 21 [ ) 138 1685 174 180 185 108 208
a4 133 160 160 174 179 121 190
100 124 142 154 158 310 18 19 19 19 P 130 156 164 180 173 184 191
102 12 143 180 153 320 17 18 18 12 a8 127 151 150 183 188 178 184
104 12 139 145 149 330 16 17 17 17
gl mlw] @] |mlelele] o wo| | e || o | e || m
102 21 143 1458 153 157 166 171
. 104 118 138 145 149 152 160 165
Mote - For other steel grades, refer to Appendix 5.4, 106 118 135 141 144 145 155 180
108 113 131 137 140 143 150 154
MNote - For other steel grades, refer to Appendix 8.4

72 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve b; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve b.
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Table 8.8(f) - Dezign strength p. of compression members (cont'd)
Walues of g in Mimm? with & 2410 for strut curve b
Steel grade and design strength {Mmme)
i Q235 | Q345355 Q380 Q420 Q480 Q550 880
215 305 345 375 410 520 630
110 111 128 123 126 138 145 148
112 108 124 128 122 134 140 144
114 108 121 125 128 130 136 140
1B 103 17 122 124 128 132 135
118 101 114 118 120 123 128 131
120 Bg 111 115 117 118 124 127
122 ] 108 112 114 118 120 123
124 a4 106 108 111 112 117 118
126 gz 103 106 107 108 113 118
128 B0 100 103 105 108 110 113
130 a3 a7 100 102 103 107 108
135 83 a1 a4 a5 a7 100 102
140 I a8 88 29 80 B3 g5
145 74 81 B3 B4 85 87 20
150 70 78 T3 e a0 82 83
155 86 72 73 74 75 77 78
180 63 a8 it 70 71 T2 T4
185 60 64 65 i+ 67 63 g2
170 57 g1 gz gz 63 85 65
175 54 58 50 50 BO 81 B2
180 51 55 56 56 57 58 52
185 49 52 53 53 54 55 56
180 a7 48 50 51 51 52 53
185 45 47 3 3 49 50 50
200 43 45 4G 4G 4G 47 48
210 38 41 42 42 42 43 a4
220 35 38 38 38 3a 38 40
230 33 35 35 35 36 36 36
240 31 32 32 32 33 33 34
250 28 30 3o 3o 30 & | 3
260 26 27 28 28 28 28 29
270 25 25 25 25 26 25 27
280 23 24 24 24 24 25 25
280 22 2 22 23 23 23 23
300 20 21 21 21 21 23 23
0 19 20 20 20 20 20 20
320 18 18 19 19 19 19 12
330 17 17 17 18 12 18 18
340 16 16 17 17 17 17 17
350 15 18 16 16 16 16 16
Mote - For other steel grades, refer to Appendix 8 4.
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73. Table 8.8(g) Table 8.8(g) - Design strength p. of compression members Table 8.8(g) - Design strength p, of compression members
“alues of p. in Mimm? with & < 110 for strut cunve ‘Walues of p. in Mimm? with % = 110 for sirut curve o
Steel grade and design strength (Mimm®) Eteel grade and design strength (Mmm®) Values of p. in Wimm?® with & < 110 for stnet curve
B 0235 | oads | @aon Q470 R F35 | @345 | @Eon Q420 Steal grade and design strength (Mimme)
21 310 350 380 215 310 350 8 b8 Q235 | Q34603266 [ Q300 Q420 Q460 | Q550 A0
18 21 30 380 EiE] 110 a7 115 121 124 215 306 345 375 410 520 630
0 214 303 340 382 112 a5 1z "7 120 15 215 205 245 T4 208 512 TH
25 208 204 330 357 114 a3 109 114 117 20 214 208 238 64 208 407 508
a0 202 285 k] 345 118 a1 106 111 114 25 208 200 08 353 84 481 57T
& 165 275 302 333 118 a8 104 02 111 an N2 281 315 24 71 AR4 R54
5 186 vz 05 328 357 445 528
a0 189 285 207 320 120 a7 10 105 108
4z 187 281 202 314 122 25 o8 0z 105 40 120 282 203 218 249 424 500
:‘"‘; 1:; ;g; g:g gg }g; gﬁ g "9070 ‘9092 42 17 258 288 31 337 415 487
48 178 240 7 207 128 70 o -%1 o7 :; }g; ggg ﬁ; %g gg g_gg 3;’
50 178 244 b 2m 130 78 20 a2 o4 = i = ] gt} S &= R
A - - I - B B o m | aw | me w0 | | o
56 188 23 265 72 145 85 T4 76 7 e i =0 2 s o g il
53 188 226 249 286 150 | 3 70 72 73 54 172 232 248 278 208 354 404
56 160 228 252 270 250 344 320
80 182 221 243 259 155 | &8 ] 88 ge 58 156 223 247 03 =2 333 ars
82 180 218 232 252 180 56 &3 B4 85
84 188 212 232 246 165 54 0 81 g2 g0 164 218 241 237 274 322 381
86 155 207 226 230 170 51 58 58 50 62 161 214 2306 251 267 312 347
68 152 202 220 233 1785 4 53 55 55 as 158 210 Z30 244 260 2 333
86 155 206 24 238 252 2 320
70 149 187 214 726 180 47 51 52 53 83 152 200 218 231 245 281 308
72 148 182 209 220 125 a4 42 a0 50
74 144 182 203 212 190 42 45 47 48 70 150 185 213 225 238 27 205
6 141 183 187 207 195 41 44 45 45 72 147 1 207 218 23 261 284
78 138 178 1oz 20 200 30 42 43 43 T4 144 186 202 212 223 252 272
76 141 181 108 208 7 243 262
80 135 174 186 105 210 36 kL] 3o 40 78 1230 177 101 200 210 734 252
82 132 188 184 188 220 33 35 35 L]
84 130 184 176 183 230 30 3z 33 3z &0 138 172 185 104 203 bl 242
a8 127 180 71 178 240 28 30 30 H 82 133 168 180 183 197 218 230
22 124 158 188 73 230 e 28 28 2 24 130 163 175 183 101 210 224
- 26 128 150 170 177 186 203 215
80 122 152 1a1 187 260 24 0 = 6 28 125 155 185 172 170 108 207
oz 18 147 156 1682 270 23 24 24 25
o4 18 143 152 157 250 2 22 23 23 an 422 151 181 87 173 150 500
gg 11‘1‘ Eg 1:3 ;‘Eg %g 122 g; g; 3[‘) o2 120 147 158 162 162 183 192
=1 117 143 151 157 163 178 1288
100 109 132 13@ 144 310 17 18 10 19 gg ::}‘2‘ :I'gg :jg :i: }g: :;g 1;:
102 106 129 135 130 320 18 17 17 18
104 104 125 13 135 330 18 18 18 17
108 102 122 128 13 340 15 15 18 16 i i B B i ik s i
108 o0 13 124 128 50 14 ie 15 15 102 107 128 135 130 144 154 161
104 105 125 131 135 138 148 158
Mate : For other steel grades, refer to Appendix 8.4. 108 102 121 127 13 135 144 151
108 100 118 124 128 131 140 148
Mote : For other sieel grades, refer to Appendoc 8.4

73 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve ¢; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve c.
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Table &.8(g) - Design strength p. of compression members (cont'd)

Walues of g in Wimm? with & =440 for strut curve c

Steel grade and design strenagth {MNmm®)
* Q236 | Q346/Q355 | Q390 Q420 Q450 Q550 (800
215 205 245 375 410 520 B30
140 o2 115 120 124 127 138 141
112 oG 1z 117 120 124 13 137
114 o3 1089 114 117 120 127 132
116 a1 106 111 114 117 124 128
118 89 104 108 111 114 120 124
120 a7 1M 105 108 110 117 121
122 85 ] 102 105 107 113 117
124 24 ] 100 102 104 110 114
126 a2 a3 a7 a9 102 107 110
128 a0 o1 05 a7 og 104 107
130 T2 ] oz o4 oG 101 104
135 74 o4 a7 a2 ] o4 a7
140 Y0 T8 81 83 85 a8 a1
145 68 T4 7 T8 80 a3 85
150 63 70 T2 T4 s K] £0
185 60 68 68 g9 71 3 T5
180 57 63 65 66 a7 6o 71
185 54 60 61 62 63 65 67
170 52 57 58 59 8o 62 &3
175 4Q 54 55 56 57 59 G0
180 47 51 52 53 54 56 57
185 45 49 50 50 51 53 54
180 43 45 47 43 49 50 &1
185 41 44 45 45 45 43 48
200 39 42 43 44 44 46 45
290 35 =] 40 40 40 42 42
220 33 36 35 =T =T 38 30
230 31 33 33 34 34 35 36
240 29 30 31 3 A 32 33
250 27 28 29 29 29 30 30
280 25 26 27 27 27 28 28
270 23 24 25 25 25 26 26
280 22 23 23 23 24 24 24
280 20 21 22 22 2z 22 23
300 19 20 20 20 21 21 21
310 13 19 19 19 19 20 20
320 7 18 18 18 18 19 18
330 16 17 7 17 17 17 18
340 15 16 18 16 16 16 17
350 14 15 15 15 15 16 16

Mote - For other steel grades, refer to Appendix 5.4
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74. Table 88(h)74 Table 8.8(h) - Design strength p. of compression members Table 8.8(h] - Design strength p. of compression members
‘Walues of p. in Mimm? with % < 110 for sirut curve d ‘Walwes of . in Wimm? with 7. & 110 for strut curve d
Steal grade and design strength [Nimm®) Eteel grade and design strength (Mimm®) Walues of p. in Mimne® with A < 110 for strut curve d
% 0735 Q345 Q380 Q420 % 0Z35 Q345 Q380 Q420 Steel grade and design strength (Nmn?)
215 310 350 280 215 310 250 &0 ks Q235 Q345/0355 | Q390 Q420 Q460 Q550 Q890
15 223 3 3580 3Ta 110 ] 103 108 113 215 305 245 376 410 520 B30
20 213 300 336 383 112 34 101 106 110 15 715 306 45 74 407 ROD B11
25 205 287 321 347 114 g2 =] 103 107 20 214 206 32 250 200 488 584
a0 106 275 307 33 118 a0 s ] 104 104 25 205 283 218 343 373 456 55T
35 188 282 283 318 118 78 a3 a8 101 a0 167 prd a4 a8 156 443 52T
35 188 269 200 312 330 410 488
40 120 250 278 300 120 T 21 a5 ]
42 177 245 273 283 122 75 =] a3 ] 40 180 247 275 207 2279 304 453
@ | 10 | 2 | = | = ol R - I bl RO I S I I -
43 187 230 255 273 128 70 23 25 1] :; Ej gg; gg %; gg g;g :g?
50 164 225 248 267 130 =] 21 24 BE e ez e 2= 2 2l 2= L
52 181 220 243 260 135 5] i) T8 81 50 1684 299 247 284 et 342 23
54 158 215 237 253 140 G2 72 75 T
58 155 210 23 247 145 ] [:] 70 T2 e el Bl el gt i iR Ei
52 152 205 2268 240 150 ] G4 &5 ag = = i i gl SE i £i
L 155 208 28 245 262 311 352
g | 140 200 290 234 156 | 53 & &3 a4 & = B e g S el e
gz 146 185 214 227 160 51 58 60 a1
B4 | ez 100 208 21 185 | am 55 5 58 €L iR i 2l = T =l i
88 140 188 203 215 170 | 48 52 54 55 62 146 183 212 228 240 281 34
B2 137 181 187 200 176 | 44 40 51 52 64 143 136 207 218 223 272 302
56 140 184 201 213 226 262 281
0| 134 178 182 203 180 | 42 47 40 4 68 137 79 198 207 220 253 278
T2 131 172 186 107 185 40 45 45 47
74 128 187 181 101 100 30 43 44 45 70 134 173 120 201 213 244 288
76 125 183 178 185 195 a7 41 42 &3 72 132 170 185 195 207 38 258
73 123 158 171 180 200 35 ] 40 41 74 128 166 150 180 200 228 248
Fii 126 162 175 184 184 220 30
a0 120 154 186 174 210 33 35 a7 aw 78 123 157 170 179 188 212 230
a2z M7 150 182 189 220 20 33 34 34
a4 M5 145 157 184 230 28 30 k| az 80 121 153 185 174 182 205 222
28 Mz 142 152 159 240 26 28 s 29 82 118 149 161 160 177 188 214
a3 M0 138 148 155 250 24 26 7 a7 54 115 145 158 164 17 181 208
B85 113 142 152 158 166 185 188
80 107 135 144 150 260 23 24 25 25 23 110 138 148 154 181 178 181
gz 106 13 140 148 270 21 23 23 22
84 102 122 138 142 280 20 21 2 22 20 108 134 144 150 156 173 185
] 100 124 132 138 200 10 20 20 20 a2 105 131 130 145 152 187 178
g2 28 121 129 134 300 7 1@ 18 12 e 103 127 138 141 147 162 172
26 101 124 132 137 143 156 166
100 o5 118 125 130 310 18 15 18 18 as8 oo 1 128 133 138 151 1681
102 o4 115 122 128 320 15 156 17 17
104 =] 112 118 123 330 15 16 16 16 100 o6 117 125 120 134 147 155
108 20 109 115 118 240 14 15 15 15 102 o4 114 131 128 131 142 150
108 28 106 112 118 350 13 14 14 14 04 az 114 118 122 127 138 145
) 106 = v] 108 115 119 123 134 141
Mote : For other steel grades, refer to Appendix §.4. 108 23 106 112 118 120 130 138
Mote - For other steel grades, refer to Appendt: 8.4.

74 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve d; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve d.
71 -



Item Current version Amendments
Table 8.8(h) - Design strength p. of compression members (cont'd)
Walues of p- in Bfmm?® with A 2 110 for struf curve d
Steel grade and design strength (Wmm?)
R Q235 Q46355 | Q380 Q420 Q460 Q 26680

215 305 345 375 410 550 820
110 86 103 109 113 118 128 132
112 a4 104 106 110 113 122 128
114 82 g8 103 107 110 118 124
118 81 £} 101 104 107 115 121
118 e a3 o3 101 104 112 117
120 7 a1 85 83 101 109 114
122 Fili ] 38 a3 =] =] 108 110
124 4 a7 o1 =] 2] 103 107
126 Tz a5 a9 a1 a4 100 104
128 71 a3 a5 89 &1 a7 101
130 69 a1 24 a7 29 g5 feie]
135 6& 78 79 a1 a4 a9 a2
140 62 72 5 I T8 a3 &6
145 58 88 1 T2 T4 T3 &1
150 5& 64 ar 68 ¥0 T4 TG
185 54 a1 683 65 i 5] 89 T2
180 51 58 80 61 62 i 5] it
185 L] 55 57 58 59 62 o4
170 a7 52 54 55 56 59 81
175 45 50 51 52 53 56 57
180 43 47 29 50 51 53 54
185 &1 45 a7 a7 43 50 52
190 39 43 a4 45 45 43 40
185 a7 41 42 43 44 45 47
200 35 40 41 41 42 44 45
210 33 B8 I 38 38 40 41
220 31 13 34 a5 35 ar ar
230 28 n 32 3z 33 34 a4
240 25 ] 29 30 30 31 3z
250 25 27 27 28 28 29 20
280 23 25 25 26 26 27 a7
270 22 23 24 24 24 25 25
280 20 2 22 22 23 23 24
290 19 20 21 21 21 22 22
300 12 18 19 20 20 20 21
310 7 18 12 12 19 19 19
320 16 17 17 17 18 18 18
330 15 18 16 16 17 17 17
340 14 15 15 16 16 16 16
350 14 14 15 15 15 15 15

Mote : For other steel grades, refer to Appendx 5.4
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75
75. Clause 8.9.3 8.9.3  Member buckling resistance — (Alternative to 8.9.2)

Members which are subjected to combined bending and axial

compression should satisfy:

Fo g Mxyp Moo (8.82a)

AgPcx X My Xy Mcy =

Fe MMy
o g Thy gl <1 (8.82b)

where Fc, M, and M, are the design values of the compression
force and the maximum moments about the major (x-x) axis and the

minor (y-y) axis along the member, respectively

M, is the buckling resistance moment in clause 8.3.5.2

M,y is the moment capacity about the minor axis from clause 8.2.2
PexsPey are the axial strength under column buckling about the major
(x-x) axis, and the minor (y-y) axis

kxx, kxy, kyx, kyy are the interaction factors given in Table 8.10.

Refer to Table 8.10 for members not susceptible to torsional
deformations, or refer to Table 8.11 for members susceptible to torsional

deformation

75 Addition of Clause 8.9.3 for alternative method of member buckling resistance design.
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76. Table 8.107°

Table 8.10 Interaction factors for combined axial compression and bending

Desizn sznmmptions
Interaction Type of 3 = =
SE Elastic cross-sectional properties . . .
e et Clazs 3, Effactive cross-sectionzl oo ropen
. Clazs 1, Class 2
properties Class 4
- 5 - F,
) C. (1 + 067, —) [ [:1 + (i, —0.2) —:l
" I-zections P Po
“ RHS = (1+0655) Coe[1 £ 0.82¢)
= b |, 5 i | .
. I-zectionsg :
K, RHS b, 0.6k,
) I-zectionsg i ~
Ky RHE 0.8k, 0.6k,
- E
. (1 + (27, - n.s)—')
. ! P
I-sections o
p F.
_F sc,,,.,.[1+1.-i—
Cay | 1+ 0.6y — \ Py )
! P
Ky ( o
= Cyy 1+u.e—') £
\ Fey [ (1 +(7, - 0.2]—')
RHS ) P
SCuy{1+08 F"j
=y h : PI.:rJ
For I- and H-sections and rectangular hollow sections under axizl compression and unizxiz] bending M, the
coefficient k,, maybek, = 0.

Mote:

T A(
by =
-
MI 5,

A
.‘., =
2
[5,

N

76 Addition of Table 8.10 for alternative method of member buckling resistance design.
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77. Table 8.1177

Table 8.11 Interaction factors kij for members susceptible to torsional
deformations
Design assumptions
Interaction [Elastic cross-sectional properties : . .
factors IClass 3, Effective cross-sectional Ellis;slcl cré]:r:;:zctmnal ECEERS
roperties Class 4 :
' i, from Table 8.10) i, from Table 8.107)
K, . from Tahble §.10) i, from Table 8.10)
. 0.05L, F, Lo O 1%, B
(Curr — 0.25) P, [Cinpr = 0:25) Py
<l 0,08 F_ =l 0.1 EX
by - (Cmur = 0.28) P, - (Cruur — 0.25) P,
ffor 7, < 0.4
- - __ oal,
ky =06+ <1 (Carr — 02B) P,
ky, i, from Table 8.10 i, from Table 8.10

77" Addition of Table 8.11 for alternative method of member buckling resistance design.
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78. Table 8.1278

Table 8.12 Equivalent uniform moment factors, Cn in
Tables 8.10 and 8.11

CoxandC ,and C_; .
Moment diagram Range . .| Concentrated
Uniform loading
load
M, b AL _15yEl 0.6+ 0.4y 2 0.4
0fa 21 | 12wzl 0.2+08a, 204 02+08a 204
AN WM,
LRSS 01-08x =04 —0.8a_ 204
-l1fa %0
ay, =ML/, “l2ys0 [ Ol-w)-08x 204 | 02-y)-08a, 204
ML @UM" 0fa, 51 | -1ZyZl 095 + 005, 090+ 0.10a,
M [ AT RS | 0.95 + 0.05a,, 080+ 010,
-l1%a, 0
@, =M, /M, “lE2wiED 0.95+0.05a, (1+2w) 090+ 0100, {1+ D)

For members with sway buckling mode the equivalent uniform moment factor
should be taken €.,y = 0.9 or C,;,, = 0.9 respectively.

Cins - Cpny and Cy 7 should be obtained according to the bending moment
diagram between the relevant braced points as follows:

moment Bending axis Poi.ut.s bre_tced in
factor = direction
S XX V-y
Cony V-¥ X-X
lCm[.T E-X H-X

78 Addition of Table 8.12 for alternative method of member buckling resistance design.
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Item Current version Amendments
79. Page index” 8 DESIGN OF STRUCTURAL MEMBERS cooooeccccoossssssssesssssssssssssmsssssssssssssssssssssseess 75
8.1 GEMERAL 75 B DESIGN OF STRUCTURAL MEMBERS ..cmmumsummssmsssssssssssssssssssssssssssssirses 75
82 RESTRAINED BEAMS 75 81 GENERAL -— 75
821 Shear capacity. 7 8.2  RESTRAINED BEAMS cuuvvvsiiscsmmssssssssssssssssssssssssmssssssssssnsssasssssssssssssssssssssnss 75

8.2.1 Shear capacify....

522 Moment capacity .76
5.2.3 Beams with web openings.. L TF
524 Castellated beams........... .78
8.2 LATERAL-TORSIONAL BUCKLING OF BEAMS 79
§.3.1 Intermediate and end lateral restraints .78

§.3.2 Torsional restraint... .
8.3.3 MNormal and destam’.lzmg Joad
534 Effective length for lateral-forsional buckling
835 Moment resisfancs fo lateral-torsional buckiing .
@.4 PLATE GIRDERS.
541 Design strangth
5.4.2 Minimum web thickness for serviceability .
543 Minimum web thickness fo avoid compression fangs buckling .
8.4.4 Maoment capacity of rsstrained girders
545 Effects of axial force ...
546 Shear buckling resistance ..
547 Intermediate fransverss web
548 End anchorags .........
5.4.9 Panels with cpsnings.
54190 Web capacity and stiffensrs design.
84,11  Ofher bypes of stifensrs .. .
G412 Connections befween web sﬂﬁen&ﬂs and webs
54.13  GConneclions befween web stiffeners and flanges
8.5 BUCKLING RESISTANCE MOMENT FOR SINGLE ANGLE MEMEER S
8.6 TENSION MEMBERS
861 Tension capacity.
§.6.2 NMembers with eccentnic connecfrons
863 Single and double angle, channe! and
864 Doutle angle, channel! and T-sections with intermediats connsctions.
8.7 COMPRESSION MEMBERS .
871 Segment langth
87.2 Effective length in general ..
8.7.3 Restraints....
574 Slenderness.
875 Compression resistance
8.7.6 Compressive strength..
877 Eccentric connections..
878 Simple construction ..
8.7.9 Effective length of sec g
8.8 TENSION MEMBERS UNDER COMBINED AXIAL FORCE AND MDM ENTS..
8.9 COMPRESSION MEMBERS UNDER COMEINED AXIAL FORCE AND MOMENTS .
59.1 Cross-section capacify ...
582 Member buckling resistancs
8.10 TORSIONAL AND FLEXURAL-TORSIONAL BUCKLING OF COMPRESSION
MEMBERS
8.11 PORTAL FRAMES

1

.2 Elsstic design .
3 Plsstic design .
4
]

In-plane stability
QOut-ofplans stability.

UQUOUOUQUO
e
e ma

8.12 LACED AND BATTENED STRUTS
8121 Laced sfruts....
§.12.2  Baltened struts

79 Revision of page index of Section 8.
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80. Table 9.2a%

Table 9.2a - Design strength of fillet welds p,, for BS-EN Standards

Far other types of elecirode andfor steel grades:

P, = 0.5U; but p,, = 0.55 U,
where

U, is the minimum tensile strength of the

electrode specified in the relevant product

Steel Electrode classification
grade 35 42 50
M/mm?| Nimm?® | M'mm?
5275 220 | (220§ | (220)°
5355 (2207 | 250 (250"
S 460 (220 | (250 280

standard;
U, is the specified minimum tensile strength of
the parent metal.

a) Ower-matching electrodes.
b) Under-matching elecirodes.

Table 3.2a - Design strength of fillet welds pwfor BS-EN and American Welding
Society (AW 5) Standards

Steel Electrode Grade
grade AWS stamdards For other types of electrode andior steel grades:

Era0 | Er7o | ER20 | ERoo [ER110|  pe= 05U butp, £ 0.55 U,

EN ISO standards whers

a5 42 50 55 g |Ue i5the minimum tensile strength of the
S276| 220 |izaovt|izeovt| (22007 (22007 elecirade specified in the relevant product
5355 | (2200 | 250 [r2s00| (25007 (250) |  stendard:
S460 | (2200 | 2507 | 280 | (za0p| (20 U, is the specified minimum tensile strength of
5550 | 220 | (2500 [ 280 | 320 [izzpp]| theparentmetal
S680| (220)° | (250)° | (280" | (320)°] 385
8) Owver-matching electrodes.
b} Under-matching electrodes.

81. Table 9.2b%!

Table 9.2b - Design strength of fillet welds p,, for GB or other Standards

Steel grade |Electrode Design | For other types of electrode andfor steel grades: Table 9.2b - Design strength of fillet welds p,, for GB or other Standards
classification|  strength P = 038U, U, = Ug Steel grade |Electrode Design  |For other types of electrode and/or steel
Wimm®  |where classification| strength |grades:
LY, is the minimum tensile strength of the Mimm® p. = 038U U, = Ug

Q235 E43 160 electrode specified in the relevant product where

0345 ES0 200 standard; Q235 E43 160 U, is the minimum tensile strength of the

0390,0420 E55 220 Ly is the specified minimum tensile strength of 0345 Q355 Es0 200 electrode specified in the relevant product

the parent metal. Q3900420 ESS 220 standard;

Mote -- The ultimate strength of electrodes shall be greater than or equal to the tensile Q550 EG0 225 U, is the specified minimum tensile strength of

strength of the parent metal. Q&30 E&5 335 the parent metal.
Mote - The ultimate strength of electrodes shall be greater than or equal to the tensile
strength of the parent metal.

80" Addition of design strength of electrode for S550 and S690 steel and design strength of electrode complying AWS.
81" Addition of design strength of electrode for Q355, Q550 and Q690 steel.
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82. Clause 9.3.4.4%

whiere the effective net area coeficient X, is given by

K. =12 for steel of grade 5275
=11 for steel of grade 5355
=10 for steel of grade 5460

={UM1.2¥p, = 1.2 for steel of other grades
a, is the net cross sectional area of the leg deduced for hole openings.
4, is the gross sectional area without reduction for cpenings.

where the effective net area coefficient K. is given by

e =12
=1.1
=1.0

| SOET]

= (.80

a,is the net cross sectional area of the leg deducad for hale openings.

for steel of grade 5275
for stesl of grade 5355
for steel of grade S4G0
for steel of grade 5550
for steel of grade 5880

& is the gross sectional ares without reduction for openings.

83. Table 9.5%

Table 9.5 - Design shear strength of bolts

Boli grade Design shear sfrength p. (N/mm?)
IS0 486 160
88 375
109 400
BS General grade HSFG = =M24 400
=M27 350
Higher grade HSFG 400
ASTM A307 124
A325 243
£490 311
GESO017 3.8 250
109 310
Other grades (L, = 1000 N/mm?) 04U,

Nofe: U, is the specified minimum tensile strength of the belt.

Table 9.5 - Design shear strength of bolts

Bolt grade Design shear sirength g, (M'mm®)
130 46 160
6.5 240
&85 375
10.9 400
12.9 430
BS General grade HSFG = =M24 400
=M27 350
Higher grade HSFG 400
ASTM A30T 124
A325 245
£450 311
GES001Y &85 250
10.9 310
Other grades (U, = 1200 Nimm?) 04U,
Nafe: U, is the specified minimum tensile strength of the bolt.

82 Addition of coefficient Ke for S550 and S690 steel.
83 Addition of bolt grade ISO 6.8 and 12.9; Revision of shear strength of other bolt grade.
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84. Table 9.6

Table 9.6 - Design bearing strength of bolts

Bolt grade Design bearing strength oy, (N/mm®)
150 46 450
3.3 1000
10.9 1300
BS General grade HSFG = M24 1000
= M27 Q00
Higher grade HSFG 1300
ASTM A30T 400
A325 450
A450 4585
GES0017 8.8 720
10.9 930
Other grades (L, =1000 N/mm?) 0.7(U, + ¥}
Nate: Uy, is the specified minimum tensile strength of the bolt.
Y, is the specified minimum yield sirength of the bolt.

Table 9.6 - Design bearing strength of bolts

Ecli grade Cesign bearing strength g, (Mimm®)
150 46 460
6.5 900
8.8 1000
10.9 1300
12.9 1600
BS General grade HSFG = M24 1000
= M27 900
Higher grade HSFG 1300
ASTM A30T 400
A325 450
A450 485
GBS0017 38 T20
10.9 930
Other grades (U, =1000 N/mm?#) 0.7, + ¥y}
Nofe: U, is the specified minimum tensile strength of the bolt.
¥, is the specified minimum vield sirength of the bolt.

85. Clause 9.3.6.1.3%

[ is bearing strength of connected parts
- for steel of grade 3275, p,, = 460 MPa
- for steel of grade 3355, p,; = 550 MPa
- for steel of grade 3480, p,. = 670 MPa
- for steel of other grades, py. = 0.67(U; + ¥)
(refer to section 3 for other grades of steel)

{8.20)

Pe i= bearing strengih-of connected parts

for steel of grade S275, p.. = 460 MPa
for steel of grade 5355, p.. = 550 MPa
for steel of grade S480, p.. = 670 MPa
for steel of grade S550, p.. = 770 MPa
for steel of grade 5690, p.. = 940 MPa

for steel of other grades, p,, = 0.67(U; + ¥_)

{9.20)

(refer to section 3 for other grades of sieel)

84 Addition of bolt grade ISO 6.8 and 12.9.
85 Addition of bearing strength of connected parts for S550 and S690 steel.
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86. Table 9.8%6

Table 9.8 - Design tension strength of bolts

Bolt grade Design tension strength o, (Nimim™)
IS0 46 240
&8.8 560
109 700
BS General grade HSFG = M24 590
=M27 515
Higher grade HSFG 700
ASTM A307 310
A325 G20
2450 780
GBS0017 3.3 400
109 500
Other grades (U, = 1000 N/mm®) 0.7 U, but =Y,

Mote: U, is the specified minimum tensile strength of

the bolt.

Y, is the specified minimum yield strength of the bolt.

Table 9.8 - Design tension strength of bolts

Bolt grade Design tension strength o, (Nimm?)
150 4.6 240

6.3 430

3.3 560

109 700

129 a10
BS General grade HSFG 590

515

Higher grade HSFG 700
ASTM A30T 310

A325 620

A450 780
GES0017 &.8 400

109 500
Other grades (U, = 1200 N/mm") 0.7 1, but =Y,
Mote: U, is the specified minimum tensile strength of the bolt.

Y, is the specified minimum yield strength of the bolt.

86 Addition of bolt grade ISO 6.8 and 12.9; Revision of tension strength of other bolt grade.
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87. Clause 11.7.3%

11.7.3 Mechanical properties

Cold forming is a process whereby the main forming of metal section is
done at ambient temperature. It changes the material properties of
steel and impairs ductility as well as toughness but enhances strength.
These changes may also limit the ability to weld in cold deformed areas.
The extent to which the properties are changed depends upon the type

of steel, the forming temperature and the degree of deformation.

The basic requirements on strength and ductility are given in clause

3.1.2. Asa conservative design, no strength enhancement is allowed.

To ensure sufficient notch toughness, the minimum average Charpy V-
notch impact test energy at the required design temperature should be in

accordance with clause 3.2.

11.7.3 Mechanical properties

Cold forming is a process whereby the main forming of metal section is
done at ambient temperature. It changes the material properties of

steel and impairs ductility as well as toughness but enhances strength.

B The extent to which the properties are changed depends upon the
type of steel, the forming temperature and the degree of deformation.
Accounting for the changes in material properties, welding requirements

as stipulated in clause 11.7.5 shall be followed.

The basic requirements on strength and ductility are given in clause
3.1.2. As a conservative design, no strength enhancement in round

corners due to cold-forming is allowed.

To ensure sufficient notch toughness, the minimum average Charpy V-
notch impact test energy at the required design temperature should be in

accordance with clause 3.2.

87 Deletion of limitation of welding in cold formed areas; Addition of welding requirement.
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88. Table 11.7.5%8

11.7.5

Welding at cold-formed zones
Welding may be camied out within a length 5t either side of a cold-formed area, provided
that one of the following conditions is safisfied:

{a) the cold-formed areas are normalized after cold forming but before welding;
{b) the intermal radius-te-thickness ot ratio safisfies the relevant value given in
Table 11.5; or

ic) the welding procedure shall fulfill the Welding Procedure Specification (WPS) as
stipulated in clause 14.3.3.

Table 11.5 Conditions for welding cold-formed areas and adjacent materials

Minimum Strain due Maximum thickness (mm)
internal to cold Generally Fully killed
radiusithickness | forming (%) [ Predominantly | Where fatigue | Aluminium-
(rit) ratio static loading | predominates killed steel
(AL > 0.02 %)
=30 £14 22 12 22
=20 =20 12 10 12
=15 £25 [ [ 10
=1.0 £33 4 4 8
- o =
Y
A
A r t
1
¥
NOTE: Cold-formed hollow sections according to BS EN 10219 which do not satisfy
the limits given in Table 11.5 can be assumed to satisfy these limits if these sections
have a thickness not exceeding 12.5 mm and are Aluminium-killed with a quality J2H,
K2H, MH, MLH, NH or NLH as defined in BS EN 10219 and further satisfy C < 0.18%,
P <0.020% and 5 <0.012%.
In other cases welding is only permitied within a distance of 5t from the comners if it
can be shown by tests that welding is permitted for that parficular application.

11.7.5 Welding at cold-formed zones

Welding may be carried out in the corners and the adjacent cold-formed

zones, provided that one of the following conditions is satisfied:

. (a) the internal radius-to-thickness r/t ratio satisfies the relevant value given

in Table 11.5; or

Table 11.5 Conditions for welding cold-formed areas and adjacent materials

Minimum Strain due Maximum thickness (mm)

internal to cold Generally Fully killed

radius/thicknes forming Predominantly Where fatigue Aluminium-killed

s (rft) ratio (%) static loading predominates steel (AL > 0.02 %)

>3.0 <14 22 12 22

>2.0 <20 12 10 12

>1.5 <25 8 8 10

>1.0 <33 4 4 6

I

(b) the welding procedure shall fulfill the Welding Procedure Specification

(WPS) as stipulated in clause 14.3.3.

Alternatively, welding may be carried out in the corners and the adjacent cold-
formed zones of those cold-formed hollow sections which are produced to those
relevant materials specifications of cold-formed hollow sections given in Annex

Al.l.

8 Deletion of restriction of welding at cold formed zone.
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89. Clause 12.1.3%

Whenever fire protection materials are required to achieve the specified
fire resistance period, the thicknesses of the fire protection materials
should be derived from standard fire tests at accredited laboratories
whilst the recommendations should be prepared by a suitably qualified
person. Alternatively, current assessment methods include (a)

standard fire tests, (b) limiting temperature methods, (c) performance-

based design methods, and (d) simplified calculation methods.

Whenever fire protection materials are required to achieve the specified
fire resistance period, the thicknesses of the fire protection materials
should be derived from standard fire tests at accredited laboratories
whilst the recommendations should be prepared by a suitably qualified
person. Alternatively, current assessment methods include (a) standard

fire tests, (b) limiting temperature methods, (c) performance-based

design methods, and (d) simplified calculation methods.

Connection plates, stiffeners and similar elements should be ordinarily
treated with the same fire protection thickness as the primary steel

member to which they are attached.

89 Addition of fire protection requirement for connection plates.
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90. Clause 14.3.6.4%°

14.3.6.4 Hold time before final NDT

Owing to the risk of delayed cracking, a hold time period of at least 16
hours should generally be allowed before the final inspection is made of
as-welded fabrications. This hold time should be reduced for thin
materials whose yield strength is less than 500 N/mm? or should be
increased for materials of combined thickness greater than 50 mm or of
a yield strength over 500 N/mm?.  Typical hold times conforming with
this requirement are illustrated in Table 14.2b. The hold time is the
waiting time normally required after completion of welding. In high
restraint situations (e.g. cruciform welds), the hold time might need to
be increased; with evidence of continual satisfactory production, hold
times might be reduced. For material with a yield strength greater than
500 N/mm? hold time should be decided by a welding engineer and

Table 14.2b should not be used.

14.3.6.4 Hold time before final NDT

Owing to the risk of delayed cracking, a hold time period of at least 16
hours should generally be allowed before the final inspection is made of
as-welded fabrications. This hold time should be reduced for thin
materials whose yield strength is less than .690 N/mm? or should be
increased for materials of combined thickness greater than 50 mm or of
a yield strength over .690 N/mm?. Typical hold times conforming
with this requirement are illustrated in Table 14.2b. The hold time is the
waiting time normally required after completion of welding. In high
restraint situations (e.g. cruciform welds), the hold time might need to
be increased; with evidence of continual satisfactory production, hold

times might be reduced.

For material with a yield strength greater than .690N/mm2, the hold
time should be .submitted by the Responsible Engineer based on the
advice of a welding engineer or the supplier of the welding consumables,

and Table 14.2b should not be used.

%0 Revision of yield strength of steel for hold time.
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91. Table 14.2b°

Table 14.2b - llustrative hold times

Mominal Carbon _ i ! _
Equivalent Value EE® o 30mm | It P£60mm | Zf <90mm | Zf > 90mm
(CEWY™
<0.40 Mone & hours 16 hours 40 hours ™
=045 8 hours 16 hours 40 hours ™ 40 hours "
=045 16 hours 40 hours 40 hours " 40 hours "
=043 40 hours ™ 40 hours " 40 hours ™ | 40 hours '
Motes:

1 Where the figures are in bokd, generally, the advice of 3 welding enginesr should be sought.
{2y The Carbon squivalent wslue is that of the parant matenal to the Intemational Insttwte of welding (IIW)
formula and is caleulated as follows:
@v_c_@_w_¥ {not applicable to Class 1H stesl) {T14.1)
{3) It is the combined thicknzss s shown in Figure 14.1,

—f i —{ =
+ 4 LQ i L
e T T
=t +t Et=t +t+t

Figure 14.1 - Combined thickness

Whatewver hold-time period is to be used shall be stated in the inspection records.

Table 14.2b - lllustrative hold times

Mominal Carbon ! i ! _
Equivalent Value | Zt™'< 30mm | It ®=<80mm | It ¥'<90mm | Zt 7> 90mm
(CEV)

<0.40 Mone 8 hours 16 hours 40 hours ™"
£0.45 8 hours 16 hours 40 hours™ | 40 hours '
£0.45 16 hours 40 hours " 40 hours ™ | 40 hours™
2065 40 hours™ |40 hours™ | 40 hours'™ | 40 hours ™
= 0.65 48 hours" |48 hours™ [ 48hours™ | 48 hours ™

Mates:

(1) Where the figures are in bold, penarally, the advice of 3 welding enpinser or the supplier of the welding
conswmables should be sowght.

{2) The Carbon equivalent walue is that of the parent matenal to the International Instftwte of welding (1IVW)
formula and is caloulated as follows:
CEV_C_MJ'.I_Q'—M:I—V_M—QJ (T14.1)

[5] 3 15

{3) It is the combmed thickness as shown in Figure 141,

e —{ Tl
. + %J {&}
TTl:x:‘LT' T T T

Tt=t +1 Tt=t ++1

Figure 14.1 - Combined thickness

Whatever hold-time period is to be used shall be stated in the inspection records.

92. Annex Al1.1.1%?

A11.1  Australian and New Zealand standards

ASMNZS 1163: 2009
ASMNZS 1594: 2002
ASMNZS 3673: 2011
ASMNZS 3679.1: 2010
ASMNZS 3679.2: 2010

Cold-formed structural steel hollow secfions
Hat-rolled steel flat products

Structural steel - Hob-rolled bars and sections
Structural steel - Welded | sections

Structural sfeel - Hol-rolled plates, floorplates and slabs

A1 Australian and New Zealand standards

ASINZS 1163: 2016 Cold-formed structural steel hollow sections
ASINZS 1594: 2002 (R2016)  Hot-rolled steel flat producis

ASINZS 1595; 1995 (R2016)  Cold-rolled, unalloyed, steel sheet and strip
ASINZS 3678 2016
ASINZS 3679.1:2016
ASINZS 3679.2.2016

Structural steel - Hot-rolled bars and sections
Structural steel - Welded | sections

91 Revision of hold times for CEV > 0.48; Deletion of restriction of Class 1H steel for formula of CEV calculation.

92 Revision of updated standards.
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93. Annex A1.1.2%

2112 American standards

ASTM AZBIAIEM-05
ASTM AS0DAS00M-108

ASTM AS14/A514M-05(2009)

ASTM ASTHASTN-07
ASTM AB1B/AG16M-04(2010)

ASTM AB4TIABATM-11

ASTM AS1I/ATIM-07

ASTM ASSZAGE2M-11

Standard Specification for Carbon Siructural Steel
Standard Specification for Cold-Formed Welded and
Seamless Carbon Steel Structural Tubing in Rounds and
Shapes

Standard  Specification  for  High-Yiekd-Sirength,
Quenched and Tempered Alloy Sleel Plate, Suitable for
Welding

Standard Specification for High-Strength  Low-Alloy
Columbium-Vanadium Structural Steel

Standard Specification for Hof-Formed Welded and
Seamless High-Strength Low-Alloy Structural Tubing
Standard Specification for Cold-Formed Welded and

Seamless High Strength, Low-Alloy Structural Tubing
with Improved Atmospheric Comasion Resistance

Standard Specification for High-Strength Low-Alloy Steel
Shapes of Structural Quality, Produced by CQuenching
and Self-Tempering Process (QST)

Standard Specification for Structural Steel Shapes

A1.1.2  Amencan standards

ASTM A36/A36M-19
ASTM A263/A253-18

ASTM A308-2010

ASTM A423/A423M-19

ASTM ASO0/AS00M-21a

ASTM AS14/A5140-1881

ASTM AS29/A529M-19

ASTM AST2IASTIM-21e1

ASTM ASGEASGEM-19

ASTM AS95/AS95M-18

ASTM AG1GAGTEM-21

ASTM ABS3/AGIIM-20

ASTM ABSEAGSEM-15

ASTM ATOS/ATOIM-21

Standard Specification for Carbon Structural Steel
Standard Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates

Standard Specification for Steel Sheet, Teme (Lead-Tin
Alloy) Coated by the Hot-Dip Process

Standard Specification for Seamless and Electric-Welded
Low-Alloy Steel Tubes

Standard Specification for Cold-Formed Welded and
Seamless Carbon Steel Structural Tubing in Rounds and
Shapes

Standard  Specification  for  High-Yield-Strength,
Quenched and Tempered Alloy Steel Plate, Suitable for
Welding

Standard Specification for High-Sfrength Carbon-
Manganese Steel of Structural Quality

Standard Specification for High-Srength  Low-Alloy
Columbium-Vanadium Structural Steel

Standard Specification for High-Sirength  Low-Alloy
Structural Steel, up to 50 ksi [345 MPa] Minimum Yield
Paoint, with Atmospheric Corrosion Resistance

Standard Specification for Steel Tubes, Low-Carbon or
High-Sfrength Low-Alloy, Tapered for Structural Use
Standard Specification for Hot-Formed Welded and
Seamless High-Strength Low-Alloy Structural Tubing
Standard Specification for Steel Sheet, Zinc-Coated
{Gahvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

Standard Specification for Hol-Rolled Structural Steel,
High-Srength Low-Alloy Plate with Improved Formability
Standard Specification for Structural Steel for Bridges

93 Revision of updated standards.
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ASTM AG4TIAG4TM-21

ASTM ABT1/AGTIM-20

ASTM ABTSIAGTIM-21

ASTM AD13/A913M-19

ASTM AS24/A924M-20

ASTM A945-2006

ASTM AST3/ASTIM-20
ASTM A992/A992M-20
ASTM AT011/A1011M-183

Standard Specification for Cold-Formed Welded and
Seamless High Strength, Low-Alloy Structural Tubing with
Improved Atmospheric Corrosion Resistance

Standard Specification for High Strength Low-Alloy
Structural Steel Plate with Atmospheric  Cormosion
Resistance

Standard Specification for Steel Sheet Zinc-5%
Aluminum Alloy-Coated by the Hot-Dip Process
Standard Specification for High-Sirength Low-Alloy Steel
Shapes of Structural Quality, Produced by Quenching and
Self-Tempering Process (QST)

Standard Specification for General Reguirements for
Steel Sheet, Metallic-Coated by the Hol-Dip Process
Standard Specification for High-Sirength  Low-Alloy
Stuctural Steel Plate with Low Carbon and Restricted
Suffur for Improved Weldability, Formability, and
Toughness

Standard Specification for Structural Steel Shapes
Standard Specification for Structural Steel Shapes
Standard Specification for Steel, Sheet and Sirip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy,
High-Sirength Low-Alloy with Improved Formability, and
Ultra-High Strength
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Item Current version Amendments
94. Annex Al.1.3% 2113 Chinese standards A1.1.3  Chinese standards

GBIT 247 - 1997 Rules of acceptance, package, label and certification for BT 247 - . B o e oo s o catian for
plate, strip and wide flat in structural steel GBIT 700 - 2006 Carbon structural steel

GBI 700- 2006 Cattonsructa see oo 2aie i ariyviiee oot

GBIT 709 - 2006 prerson, ppearacs, gl i s of pte oert 1013 - B el e

"p and 'l'ﬂde ﬂal in hm m"Ed SIrI.IB’[ural StEEl B 4104 - 2000 Stesl plate for high rise building structure

GBIT 1591 - 2008 |-|ig|1 S’[I'El'lgfh structural ztesl GEIT 16270 - 2008 :—:E:; ;.Eng;: ;;E::lural steel plates in the quenched and

GBIT 5313 - 1985 Through thickness properties of stegl plates GB 50017 - 2017 Cade for design of steel structures

VB 4104 - 2000 Stee! plate for high rise building siructure 8 80200 - 2050 e

GB 50017 - 2003 Code for design of steel structures

GB 50205 - 2001 Code for acceptance of consfruction quality of steel
structures

95
73 AmexAl14 114 Japanese standards A14 Japanese standards

JI5 G 3101: 2010 Rolled steels for general structure IS G 3101 2020 Rolled steels for general structure

JIS G 3106: 2008 Rolled steels for welded structure JIS G 3106: 2020 Rolled steels for welded structure

JIS G 3136 2005 Rolled steels for building structure JIS G 3136 2012 Rolled steels for building siructure

JIS G 3350: 2009 Light gauge steels sections for general structure 15 G 3350 2021 Light gauge steels sections for general stucture

JI5 G 3352 2003 Steel decks JI56 33322014 Steel decks

JIS G 3444: 2040 Carbon steel tubes for general structure JIS G 3444: 2021 Carbon steel fubes for general stucture

JIS G 3465: 2010 Carbon steel square rectangular tubes for general I3 G 3466: 2021 gtargﬂ steel square rectangular tubes for general
structure Tucture

JIS A 5523.2008 Weldable hot rolled steel sheet piles JIS A 55232021 Weidable ho roled steel sheet piles

JIS A 55262006 Hol rolled steel sheet piles JIS A 5526:2021 Hot rolled steel sheet piles

9 Revision of updated standards.
95 Revision of updated standards.
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96. Annex A1.1.5%

B5 EN 10025: 2004

BS EN 10164: 2004

B5 EN 10210-1: 2006

B5 EN 10245-1: 1596

BS EN 10147: 2000

A113  UKand European standards

Hot rolled products of non-alloy structural stesls -
Technical delivery conditions.

Sleel products wilh improved deformafion properties
perpendicular to the surface of the product - Technical
delivery conditions.

Hot finished structural hallow sections of non-alloy and
fine grain structural steels. Part 1; Technical delivery
requirements.

Hot rolled sheef piling of non alloy steels. Part 1
Technical delivery conditions

Continuous hot dip zinc coated carbon steel shest of
atructural quality

A1.1.3

UK and European standards

BS EN 10025-1: 2019

BS EN 10025-: 2019

ES EN 10025-3: 2019

BS EN 10025-4: 2018

BS EN 10025-5: 2019

ES EN 10025-8: 2019

BS EN 101684: 2018

BS EN 10210-1: 2008

BS EN 10210-Z 2019

BS EN 10210-3: 2020

BS EN 10248-1: 1008

BS EN 10147- 2000

ES EN 10148-1: 2013

ES EN 10148-2 2013

Hot rolled products of non-alloy structural steels. Part 1@
General technical defivery conditions

Hot rolied products of non-alloy structural steels. Part 2
Technical delivery condifions for non-alloy structursl
steels

Hot rolied products of non-alloy structural steels. Part 3
Technical delivery conditions for normalized/normalized
rolled weldable fine grain structural steels

Hot rolied products of non-alloy structural steels. Part 4
Technical delivery conditions for thermomechanical rolled
weldable fine grain structural steels

Hot rolled products of non-alloy structural steels. Part §:
Technical defivery conditions for structural steels with
improved atmospheric corrosion resistance

Hot rolied products of non-alloy structural steels. Part &
Technical delivery conditions for flat products of high yield
strength structural steels in the guenched and tempered
condition

Steel products with improved deformation properties
perpendicular to the surface of the product - Technical
delivery conditions.

Hot finished structurel hallow sections of non-alloy and
fine grain structural steels. Part 1: Technical delivery
reguirements.

Hot finished steel structural hollow sections. Tolerances,
dimensions and sectional properties.

Hot finished steel structural hollow sections. Technical
delivery condifions for high strength and westher resistant
steels.

Hot rolled sheet piling of non alloy steels. Part 1:
Technical delivery canditions

Continuous hot dip zinc costed carbon steel shest of
sfructural quality (withdrawn, and replaced by BS EN
10348:2015)

Hof rolled flat products made of high strength steels for
cold forming — Part 1: Genersl technical delivery
conditions

Hof rolled flat products made of high strength steels for
cold forming — Part 1: Technical delivery conditions for
thermomechanically rolled steels

% Revision of updated standards.
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B3 EN 10148-3: 2013

B5 EN 10348: 2015

B3 EN 10218-1: 2006

BS EN10210-2 2019

B3 EN 10218-3: 2020

Hat ralled flst products made of high sirength steels for
cold foming - Part 1 Technical delivery condifions for
normalized or normalized rolled steels

Continugusly hot-dip costed stesl flst products for cold
forming.

Cold formed welded structural hollow secfions of non-alloy
and fine grain steels. Technical delivery requirsments

Cold formed welded steel structural hollow sections,
Tolerances, dimensions and sechionsl properiies

Cold formed welded steel structural hollow sections.
Technical delivery condifions for high strength and
weather resistant steels
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97. Annex Al1.1.6"7

B3 EN 10002-1: 2001

B3 EN 10045-1: 1950

B3 EN 150 148-1: 2010

B3 EN 130 6892-1: 2008

ASTM ESEEM-09

ASTM E23-07ae1

A116  Standards for destruchve fests

Tensile festing of metallic materials. Part 1: Methed of
test al ambient temperature. (Withdrawn in the UK,
replaced by B3 EN 130 6892-1: 2009)

Charpy impact test on metallic materials - Part 1: Test
method (V- and U-notches) (Withdrawn in the UK,
replaced by B3 EN 130 148-1: 2010)

Mefalic materials - Charpy Pendulum impact fest
Part 1: Test method

Metallic materials - Tensile testing. Part 1: Methed of test
at ambient temperature

Standard Test Methods for Tension Tesfing of Metallic
Materials

Standard Test Methods for Motched Bar Impact Tesfing
of Metallic Materials

ASTM ATTO/ATTOM-03 (R2007) Standard Specificafion for Through-Thickness Tension

JIS G 3193 2009

ASINZS 3678: 2011
GB 5313:2000-T

Testing of Steel Plates for Spacial Applications

Specification for through-thickness characterisfics of
steel plate, wide fiat and secfions

Structural steel - Hot-rolled plates, floorplates and slabs

Specification for through-thickness  characterisics of
steel plate, wide fiat and sections

A116  Standards for destructive fests

|
BS EN 150 143-1: 2016

BS EN IS0 6592-1: 2019
ASTM EB/ESN-21

ASTMEZ23-18

Metallic materials - Charpy Pendulum impact test. Part 1:
Test method

Metallic materials - Tensile testing. Part 1: Method of test
at ambient temperature

Standard Test Methods for Tension Testing of Metallic
Materials

Standard Test Methods for Moiched Bar Impact Testing of
Metallic Materials

ASTM ATTO/AT7OM-03 (R2007) Standard Specification for Through-Thickness Tension

JI3 G 3198 2021

ASINZS 3678 2016
GB 53132010

Testing of Steel Plates for Special Applications

Specification for through-thickness characterisfics of seel
plate, wide flat and sections

Structural steel - Hot-rolled plates, floorplates and slabs
Steel plate with through-thickness characteristics

97 Revision of updated standards.
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98. Annex A1.2.2°8

A122  Amencan standards
ASTM AZTIAZTMA10

ASTM A148/A146M-05
ASTM A438/A435M -10
ASTM ATGUATHIM -11

ASTM A957/AG5TM -11

Standard Specification for Steel Castings, Carbon, for
General Application

Standard specificaion for steel castings, high strength,
for structural purposes

Standard Practice for Steel Casfings, Welding
Qualifications of Procedures and Personnel

Standard Specification for Casfings, Steel and Alloy,
Commaon Requirements, for General Industrial Use

Standard Specificaion for Investment Casfings, Steel
and Alloy, Common Requirements, for General Industrial
Use

A122  Amencan standards
ASTM AZTIA2TM-20

ASTM A146/A148M-20e1
ASTM A4BEIA4G6EM -15e2
ASTM ATBTIATEIM -21

ASTM ABS7/A957M -1

Standard Specification for Steel Castings, Carbon, for
General Application

Standard specification for steel castings, high strength, for
structural purposes

Standard  Practice for Steel Casfings, Welding
Qualificafions of Procedures and Personngl

Standard Specificaion for Castings, Steel and Alloy,
Common Requirements, for General Industrial Use

Standard Specification for Investment Castings, Steel and
Alloy, Comman Regquirements, for General Industrial Use

99. Annex A1.2.3%°

A123  Chinese standards

GBA001T - 2003

Code for design of steel structures

A123
GB50017 - 2017

Chinese standards

Code for design of steel structures

9% Revision of updated standards.
9 Revision of updated standards.
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100. Annex A1.2.5'%

AS 1110.1: 2000

AS 1110.2: 2000

AS 1111.1: 2000

AS 1111.2: 2000

A5 1112.1: 2000

A5 1112.2: 2000

AS 1112.3: 2000
AS 1112.4: 2000

ASINZS 1252 1996

AS/NZS 1555: 1987

ISO metric hexagon bolts and
grades A and B - Bolts

IS0 metric hexagon boltls and
grades A and B - Screws

IS0 metric hexagon bolts and
grade C - Bolis

IS0 metric hexagon bolts and
grade C - Screws

IS0 metic hexagon nuis - S
grades A and B

IS0 metic hexagon nuis - S
grades A and B

IS0 metric hexagon nuts - Product g

IS0 metfric hexagon nuis - Chan
Product grades A and B

High strength steel bolts with as
washers for structural engineering

Hot-dip galvanized steel bolts with 3
washers for tower construction

A3 1110.2: 2015

A3 1111.1: 2015

A3 1111.2: 2015

A3 1112.1: 2015

AS1112.2: 2015

AS 11123 2015
AS1112.4: 2015

ASINZS 1252 2016

ASINZS 1559 2018

A1.25 UK and European standards A125 UK and European standards
BS 29: 1976 Specification for carbon steel forgings above 150mm BS 29: 1976 Specification for carbon steel forgings above 150mm
ruling section (Withdrawm in the UK, replaced by BS EN ruling section (Withdrawn in the UK, replaced by BS EN
10250-2: 2000) 10250-2: 2000)
B5 3100: 1991 Specification for steel castings for general engineering BS 3100: 1991 Specification for steel castings for general engineering
purposes (Withdrawn in the UK replaced by BS EN purposes [Withdrawn in the UK, replaced by BS EN
10293: 2005) 10293: 2005)
BS EN 10250-2: 2000 Open steel die forgings for general engineering purposes BS EN 102530-2: 2000 Open steel die forgings for general engineering purpeses
- Part 2: Non-alloy quality and special steels - Part 2: Mon-alloy quality and special steels
BS EN 10293: 2005 Steel casfings for general engineering uses BS EM 10293: 2015 Steel castings for general engineering uses
DIM 1681: 1990 Cast steel for general engineering purposes: technical DI 1681: 1950 Cast steel for general engineering purposes: technical
delivery conditions delivery conditions
101
101. Annex Al3.1 A1.31  Australian and New Zealand standards
A131  Australian and New Zealand standards AS 1110.1: 2015 ISO mefric hexagon bolts and screws - Product

grades A and B - Bolfs

IS0 mefric hexagon bolts and screws - Product
grades A and B - Screws

IS0 mefric hexagon bolts and screws - Product
grade C - Bolts

IS0 mefric hexagon bolts and screws - Product
grade C - Screws

IS0 metric hexagon nuis - Sivle 1 - Product
grades A and B

ISC metric hexagon nuts - Sile 2 - Product
grades A and B

IS0 metric hexagon nuts - Product grade C

ISC metric hexagon nufs - Chamfered thin nuts -
Product grades A and B

High strengih steel bolis with associated nuis and
washers for structural engineering

Hot-dip galvanized steel bolts with associated nuts and
washers for tower construction

100 Revision of updated standards.
101 Revision of updated standards.
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102. Annex A1.3.2192 4137

American standards
ASTM A194/4194M-10a

ASTM A307-10
ASTM A325-10
ASTM A325M-09
ASTM A430-10ae1
ASTM A490M-10
ASTM AS63-07a

ASTM F436-11
ASTM F436M-10

ASTM F1852-08

Standard Specification for Carbon and Alloy Steel Nuts
for Bolts for High Pressure or High Temperature, or Both

Standard Specification for Carbon Steel Bolis and Studs,
60,000 PSI Tensile Sirength

Standard Specification for Siructural Bolts, Steel, Heat
Treated, 120105 ksi Minimum Tensile Strength

Standard Specification for Siructural Bolts, Steel, Heat
Treated, 830 MPa Minimum Tensile Strength (Metric)
Standard Specification for Sfructural Bolts, Alloy Steel,
Heat Treated, 150 ksi Minimum Tengile Sirength
Standard Specification for High-Sirength Steel Bols,
Clazses 109 and 10.9.3, for Structural Steel Joints
{Metric)

Standard Specification for Caroons and Alloy Steel Nuts
Standard Specification for Hardened Steel Washers
Standard Specification for Hardened Steel Washers
{Metric)

Standard Specification for “Twist Off' Type Tension
Control Structural Boft/Nub'Washer Assemblies, Sleel,
Heat Treated, 1201105 ksi Minimum Tensile Strength

A13.2

American standards
ASTM A193-2014

ASTM A194/4194M-20a

ASTM A307-21

ASTM A325-2014 (withdrawn)

Standard Specification for Alloy-steel and Stainless Steel
Boliing Materials for High Temperature Service

Standard Specification for Carbon Steel, Alloy Steel and
Stainless Steel Nuis for Bolts for High Pressure or High
Temperature, or Both

Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength

Standard Specification for Sfructural Bolts, Steel, Heat
Treated, 120105 ksi Minimum Tensile Strength

ASTM A325M-2014 (withdrawn) Standard Specification for Structural Bolts, Steel, Heat

ASTM A490-14a (Withdrawn)

Treated, 530 MPa Minimum Tenzile Strength (Metric)

Standard Specification for Structural Bolts, Alloy Steel,
Heat Treated, 150 ksi Minimum Tengile Strength

ASTM A4900M-14a (Withdrawn) Standard Specification for High-Sirength Steel Bolis,

ASTM A363/A563M-21a
ASTM F438-19
ASTM F4380-19

ASTM F1852-14 (Withdrawn)

ASTM F3125/F3125M-21

ASTM F3148-17a

Classes 109 and 10.9.3, for Structural Steel Joints
{Metric)

Standard Specification for Carbons and Alloy Steel Nuls
Standard Specification for Hardened Steel Washers
Standard Specification for Hardened Steel Washers
{Metric)

Standard Specification for “Twist Off Type Tension
Confrol Structural BoltNutWasher Assemblies, Steel,
Heat Treated, 120/105 ksi Minimum Tensile Strength
Standard Specification for High Sfrength Structural Bolts
and Assemblies, Steel and Alloy Steel, Heat Treated, Inch
Dimensions 120ksi and 150 ksi Minimum Tensile
Strength, and Metric Dimensions 830 MPa and 1040 MPa
Minimum Tensile Sirength

Standard Specification for High Strength Structural Bolt
Aszemblies, Steel and Alloy Steel, Heat Treated, 144ksi
Minimum Tensile Sirength, Inch Dimensions

102 Revision of updated standards.
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Item

Current version

Amendments

103. Annex A1.3.5'%

A1.3.5

UK, European and 150 standards

B5 3692: 2001

BS5 4150: 2001

BS 4320: 1963

B5 4395-1: 1969

B5 4395-2: 1969

B5 4604-1: 1970

BS 4604-2: 1970

BS EN 1983-1-8: 2005
B5 4933 2010

BS5 7418: 1951
BS 7644-1: 1993

B5 7644-2: 1993

IS0 metric precision hexagon bolts, screws and nufs,
Specification

ISC metric black hexagon bolts, screws and nufs,
Specification

Specification for mefal washers for general engineering
purposes. Metric series

Specification for high sfrength friction grip bolts and
associated nuts and washers for structural engineering -
Part 1: General grade

Specification for high sfrength friction grip bolts and
associated nuts and washers for structural engineering -
Part 2. Higher grade bolts and nutz and general grade
washers

Specification for the use of high strength friction grip bolts
in structural steehwork - Metric series - Part 1: General
grade (Withdrawn in the UK, replaced by BS EN 1993-
1.8 2005)

Specification for the use of high strength friction grip bolts
in structural steefwork - Mefric series - Part 2; Higher
grade (parallel shank) (Withdrawn in the UK, replaced by
BS EN 1993-1-8: 2005)

Eurocode 3 ; Design of steel structure. Design of joints
Specification for IS0 mefric black cup and countersunk
head bolts and screws with hexagon nuts

Specification for holding down bolts

Direct tension indicators - Part 1. Specificafion for
compressiole washers (Replaced by BS EN 143999
2009 but remaing current)

Direct tension indicators - Part 2. Specification for nut

face and bolt face washers (Replaced by BS EN 14399-
9: 2009 but remains current)

A1.3.5

UK , European and SO standards

BS 3692 2014

BS 4190 2014

BS 4320: 1988

BS 4395-1: 1969

BS 4395-2: 1969

BS 4604-1: 1970

BS 4604-2: 1970

BS EN 1993-1-8: 2005
BS 4933 2010

BS 7419 1991
BS 7644-1: 1993

BS 7644-2: 1993

ISO metric precision hexagon bolts, screws and nuis,
Specification

ISO metric black hexagon bolis, screws and nuis,
Specification

Specification for metal washers for general engineering
purposes. Metric seres (Withdrawn, and replaced by BS
EN IS0 593-3:2018, BS EN SO 7091:2000, BS EN 150
7092:2000, BS EMN 150 7093:2000, and BS EN 150
T094:2000)

Specification for high sitrength friction grip belts and
associated nuts and washers for structural engineering -
Part 1: General grade (Withdrawn, and replaced by BS EN
14399-1: 2015, BS EN 14399-2: 2015, BS EN 14399-3
2015, BS EM 14399-4: 2015, BS EN 14399-5: 2015, BS
EN 14399-6: 2015, BS EN 14399-7: 2018, and BS EN
14399-8: 2013)

Specification for high sirength friction grip bolis and
associated nuts and washers for structural engineering -
Part 2. Higher grade bolts and nuizs and general grade
wazhers (Withdrawn, and replaced by BS EN 14399-1:
2005, BS EN 14399-2: 2015, BS EN 14399-3: 2015, BS
EN 14399-4: 2015, BS EN 14399-5: 2015, BS EN 14399-
6: 2015, BS EN 14399-7. 2018, and BS EN 14399-5:
2018)

Specification for the use of high strength friction grip bolis
in structural steehwork - Mefric series - Part 1: General
grade (Withdrawn in the UK, replaced by BS EN 1993-1.58:
2005)

Specification for the use of high strength friction grip bolis
in structural steelwork - Metric series - Part 2: Higher
grade (parallel shank) (Withdrawn in the UK, replaced by
BS EN 1993-1-8: 2005)

Eurocode 3 ; Design of steel structure. Design of joints
Specification for 150 metric black cup and countersunk
head bolts and screws with hexagon nuts

Specification for holding down bolts

Direct tension indicators - Part 1. Specification for
compressible washers (Replaced by BS EN 14399-9:
2009 but remains current)

Direct tension indicators - Part 2: Specification for nut face
and bolt face washers (Replaced by BS EM 14399-9: 2009
[put remaing current)
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Item Current version Amendments
Annex A1.3.5
(Cont’d) BS EN 14389-9: 2009 High strength structural bolting for preloading. System BS EN 14399-1: 2015 High-strength structural bolting assembies for preloading.

BS EN 150 4014: 2011
BS EN 150 4016: 2011
BS EN 150 4017: 2011
BS EN 150 4018: 2011
BS5 EN 150 4032: 2001
BS EN 150 4033: 2001
BS5 EN 150 4034: 2001
BS EN 150 7091: 2000

HR or HV. Part 9: Direct tension indicators for bolts and
nuts assemblies

Hexagon head tolts: Product grades A and B
Hexagon head bolts: Product grade C

Hexagon head screws: Product grades A and B
Hexagon head screws: Product grade C
Hexagon nuts, style 1: Product grades A and B
Hexagon nuts, style 2: Product grades & and B
Hexagon nuts: Product grade C

Plain washers: Normal series, Product grade C

B5 EN 14399-2: 2015

BS EN 14399-3: 2015

BS EN 14399-4: 2015

B35 EM 14399-5: 2015

B5 EM 14399-6: 2015

BS EN 14399-7: 2018

BS EN 14399-8: 2018

B5 EM 14399-9: 2018

B3 EM 150 898-12013

B3 EM 150 898-2:2012

B35 EN 150 898-3:2018+A1:21

BS EN IS0 4014: 2011
BS EM 150 4016: 2011
BS EM 150 4017: 2011
B5 EM 150 4013: 2011
BS EM 150 4032: 2001
B5 EM 150 4033: 2001
BES EN 150 4034: 2001
B5 EM 150 7081: 2000

General requirements .,

High-strength structural bolting assemblies for preloading.
Suitability for preloading..

High-strength structural bolting assemblies for preloading.
System HR. Hexagon bolt and nut assemblies.,

High-strength structural bolting aszemblies for preloading.
System HV. Hexagon bolt and nut assemblies.,

High-strength structural bolting assemblies for preloading.
Plain washers .,

High-strength structural bolting assemblies for preloading.
Plain chamfered washers.,

High-strength structural bolting assemblies for preloading.
System HR. Countersunk head bolt and nut assemblies.,

High-strength structural bolting aszemblies for preloading.
System HV. Hexagon fit bolt and nut assemblies.,

High strength structural bolting for preloading. System HR
or HV. Part 9: Direct tension indicators for bolts and nuis
assemblies.,

Mechanical properties of fasteners made of carbon steel
and alloy steel. Bolts, screws and studs with specified
property classes. Coarse thread and fine pifch thread .,

Mechanical properties of fasteners made of carbon steel
and alloy steel. Muts with specified property classes.
Coarse thread and fine pitch thread.,

Fasteners. Mechanical properiies of fasieners made of
carbon steel and alloy steel. Flat washers with specified
property classes View defails.,

Hexagen head bolis: Product grades A and B.,
Hexagen head bolts: Product grade C.
Hexagon head screws: Product grades A and B,
Hexagen head screws: Product grade C.,
Hexagen nuts, style 1: Preduct grades & and B.,
Hexagen nuts, style 2: Product grades & and B.,
Hexagen nuts: Preduct grade C.,

Plain washers: Normal series, Product grade C.,
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Item Current version Amendments
104. Annex America
104 e AWS nﬁ?ﬁaﬁum Structural Welding Code - Steel ALALT Ameficen standards
Al4.1.1 AT clural ewing Lode - AWSD1UDIIM 2010 Stuctural Welding Cade - Steel
AWS D1.3/D1 30 2008 Structural Welding Code - Shest Steel

AWS D1.301.3M: 2008 Structural Welding Code - Sheet Steel

AWS AS.5/5.5M: 2014 Specification for Low-Alloy Steel Electrodes for Shielded
Metal Arc Welding

AWS A5.23/5.23M: 2021 Specification for Low-Alloy and High Manganese Steel
Elecirodes and Fluxes for Submenged Arc Welding

AWS AS28/A5.28M: 2005 Specification for Low-Alloy Steel Electrodes and Rods for
Gas Shielded Arc Welding

AWS A5 29/A5 290 2010 Specification for Low-Alloy Steel Electrodes for Flux
Cored Arc Welding

104 Revision of updated standards.
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Item Current version Amendments
105. Annex ]
BS EN 758: 1997 Welding consumables. Tubular cored electrodes for BS EM 75&: 1997 Welding consumables. Tubular cored electrodes for metal
Al1.4.1.2105 metal arc welding with and without a gas shield of non- arc welding with and without a gas shield of non-alloy and

alloy and fine grain steels. Classification (Withdrawn in
the UK, replaced by BS EN 150 17632 2008)

BS EN 120 17632: 2008 Welding consumables. Tubular cored electrodes for gas
shielded and non-gas shielded metal arc welding of non-
alloy and fine grain steel. Classification

BS EN 1011-1: 2009 Welding - Recommendafions for welding of mefallic
materials. Part 1: General guidance for arc welding

BS EN 1011-2: 2001 Welding - Recommendafions for welding of mefallic
materials. Pari 2 Arc welding of ferific steels

BS EN 22553; 1995 Welded, brazed and soldered joints - Symbalic

representation on drawings

fine grain steels. Classification (Withdrawn in the UK,
replaced by BS EN 130 17632: 2003)

BS EM IS0 17632; 2008 Welding consumables. Tubular cored electrodes for gas
shielded and non-gas shielded metal arc welding of non-
alloy and fine grain steel. Classification

BS EM 1011-1; 2009 Welding - Recommendations for welding of metallic
materials. Part 1: General guidance for arc welding

BS EM 1011-2: 2001 Welding - Recommendations for welding of metallic
materials. Part 2: Arc welding of feritic steels

BS EM 22553: 1995 Welded, brazed and soldered joints - Symbolic

representation on drawings

BS EM IS0 14174; 2018 Welding consumables. Fluxes for submerged arc welding
and electroslag welding. Classification.

BS EM IS0 18275; 2018 Welding consumables — Covered electrodes for manual
metal arc welding of high-strength steels — Classification

BS EN IS0 18276: 2017 Welding consumables — Tubular cored elecitrodes for gas-

shielded and non-gas-shielded metal arc welding of high-
sirength steels — Classification

BS EN IS0 16534: 2012 Welding consumables — Wire electrodes, wires, rods and
deposits for gas shielded arc welding of high-strength
steels — Classification

BS EN IS0 26304: 2015 Welding consumables - Solid wire electrodes, tubular
cored electrodes and electrode-flux combinations for
submerged arc welding of high sirength steels -
Classificafion (150 26304:2017)

105 Revision of updated standards.
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Item Current version Amendments
106. Annex Al422 UKEW” and 150 standards ez ggsﬁ’gﬁ:ﬁ; ‘:I:J;SO smndﬂrﬂ55|:|-03o::iIii:ation and approval of welding procedures for
A1.4.2.2106 BS EN 288-3: 1992 Specification and approval of welding procedures for metallic materials. Part 3: Welding procedure tests for the
metallic materials. Part 3: Welding procedure tests for bl gﬁ'fgg f;;tf:f gt';':'?td;jf’;u'me UK. replaced by
the arc welding of steets (Withdrawn in the UK, replaced BS EN IS0 15607:2019 Specification and qualification of welding procedures for
by BSEN 150 15614-1: 2004+A1: 2008) metallic materials — General rules
BS ENISO 15614-1: 2004  Specification and qualification of welding procedure for e L L e e e
A1 2008 metalic materials. Welding procedure test Part 1- Arc s
and gas welding of steels and arc welding of nickel and
nickel alloys BS EN IS0 15614-1- 2017 Specification and qualification of welding procedures for
BS EN IS0 15614-8:2002 Specification and qualification of welding procedures for +A1:2019 metallic materials - Welding procedure fest - Part 1 Arc
metalic materials — welding prucedure test Part & ﬁ:::?oe %aaﬁl uwyzlding of steels and arc welding of nickel and
Welding of tubes fo tube-plate joints BSEN IS0 15614-82016  Specification and qualification of welding procedures for
metallic materials — Welding procedure test - Part 8:
Welding of tubes fo tube-plate joints
107. Annex A1432 UK Europesn and IS0 standards A1432 UK European and IS0 standards
Al 432107 BS EN 287-1: 2004 Qualification test of welders. Fusion welding. Part 1: BS EM 287-1: 2011 Qualification test of welders. Fusion welding. Part 1:

150 9508-1: 1994

BS EN 1418:1998

BS5 4671-3:1985

B5 4872-1:1962

Steels

Approval testing of welders. Fusion welding. Part 1:
Steels

Welding personnel. Approved testing of welding
operators for fusion welding and resistance weld setters
for fully mechanized and automatic welding of metallic
materials

Specification for approval testing of welders fo approved
welding procedure. Part 3: Arc welding of tube to tube-
plate joints in metallic materials

Specification for approval testing of welders to welding
procedure approval is not required. Part 1: Fusion
welding of steel

IS0 BE08-1: 2017
BS EM 1418:1958

BS 4571-3:1885

BS 4572-1:1882

BS EN 147322013

Steels (Withdrawn, and replaced by BS EM |50 B606-
1:2017)
Cualification tesfing of welders. Fusion welding. Steels

Welding personnel. Approved testing of welding cperators
for fusion welding and resistance weld setters for fully
mechanized and automatic welding of metallic materials
{Withdrawn, and replaced by BS EN 150 14732:2013)
Specification for approval testing of welders to approved
welding procedure. Part 3: Arc welding of tube o tube-
plate joints in metallic materizls

Specification for spproval testing of welders fo welding
procedure approval is not required. Part 1: Fusion welding
of steel

Welding personnel. Qualification tesfing of welding
operators and weld setters for mechanized and sutomatic
welding of metalic materials

106 Revision of updated standards.
107 Revision of updated standards.
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108. Annex 1.4.4.2108

BS 3923 Part 1: 1986

BS EN 1714: 1993

B3 EN 150 17640: 2010

BS EN 571-1: 1997

BS EN 970: 1997

B5 EN 150 17637: 2011

B5 EN 1290: 1993

BS EN 150 17633: 2009

BS EN 1435: 1997

BS EN 150 9934-1: 2001

Al442 UK Europsan and 150 sfandards

Methods for ultrasonic examination of welds. Part 1:
Methods for manual examination of fusion welds in
ferritic steets (Withdrawn in the UK, replaced by
BS EN 1714: 1998)

Mon-destructive testing of welded joints. Ultrasonic
examination of welded joints (Withdrawn in the UK
replaced by BS EN 130 17640: 2010)

Mon-destructive tesfing of welds. Ultrasenic tesfing,
Techniques, testing levels and assessment
Mon-destructive fesfing. Penefrant testing. Part 1:
General principles

Mon-destructive examination of fusion welds. Visual
examination (Withdrawn in the UK, replaced by B3 EN
IS0 17637 2011)

Mon-destructive tesfing of welds. Visual testing of fusion
welded joints

Mon-destructive examination of welds. Magnetic particle
examination of welds (Withdrawn in the UK, replaced by
BS EN IS0 17638: 2009)

Mon-destructive testing of welds. Magnetic particle
testing

Mon-destructive examination of welds. Radiographic
examination of welded joints

Mon-destructive testing. Magnetic particle tesfing. Part 1 :
General Principles

The abstracted essentials for typically used welding symbols are given in Annex C.

Af4.4.2

LK European and 150 sfandards

BS 3023: Part 1: 1686

ES EN 1714: 1588

BS EM 150 17840: 2012

B35 EM 571-1: 1897

BS EN 50 3452-1 :2021

BS EM O70: 1907

BS EM 1290: 1908

BS EN 150 17637: 2018

BS EN 150 17638: 2018
BS EN IS0 17638: 2022

BS EM 1435: 1967

BS EM 150 9834-1: 2016

B5 EN 150 17636-1:2013

BS EN IS0 17636-2:2013

Methods for ultrasonic examination of welds. Part 1:
Methods for manual examination of fusion welds in ferritic
steels  (Withdrawn in  the UK, replaced by
BS EM 1714 1968)

Mon-destructive testing of welded joints. Ulirasonic
examination of welded joints (Withdrawn in the UK,
replaced by BS EN 150 17640: 2018)

Mon-destructive  testing of welds. Ultrasonic testing,
Technigues, testing levels and assessment
Mon-destructive  testing. Penstrant testing. Part 1:
General principles (Withdrawn and replaced by BS EN
150 34521-1:2021)

Mon-destructive  festing. Penetrant festing. General
principkes

Mon-destructive  examination of fusion welds. Visual
examination (Withdrawn in the UK, replaced by BS EN
150 17837: 2018)

Mon-destructive examination of welds. Magnetic particle
examination of welds (Withdrawn in the UK, replaced by
BS EN 50 17833: 2018)

Mon-destructive tasting of welds. Visual testing of fusion
welded joints

Mon-destructive tesiing of welds. Magnetic parlicle testing
Destruciive tests on welds in mefalic materials.
Macroscopic and microscopic examination of welds

Mon-destructive exsmination of welds. Radiographic
examination of welded joints (Withdrawn, and replaced by
BS EM 150 17636-1:2013, and BS EN 150 17636-2:2013)
Maon-destructive tesfing. Magnetic paricle testing, Part 1 :
General Principles

Mon-destructive tesfing of welds. Radiographic testing. X-
and gamma-ray techniques with film

Mon-destructive tesfing of welds. Radiographic testing. X-
and gamma-ray techniques with film

108 Revision of updated standards.
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Item

Current version

Amendments

BS EM 150 10883-2:2011 + A1:2020  Non-destructive testing of steel fubes. Automated
eddy curent testing of seamless and welded (except
submenged arc-welded) steel tubes for the defection of
imperfections

BS EN 150 10883-3:2011 + A1:2020  Non-destructive testing of steel fubes. Automated
full peripheral fiux leakage testing of seamless and welded
(except submerged arc-welded) ferromagnetic steel fubes
for the detection of longitudinal andior transverse
imperfections BS EN 150 10883-8:2011 + A1:2020 Mon-
destructive testing of steel fubes. Automated ultrasonic
testing of seamless and welded steel fubes for the
detection of laminar imperfections

BS EM 150 10883-8:2011 + A1:2020 Non-destructive testing of steel tubes. Automated
ultrasonic testing for the deteclion of laminar
imperfections in sfripiplate used for the manufacture of
welded steel fubes

BS EN 150 10883-10:2011 + A1:2020 Mon-destructive testing of steel tubes. Automated
full peripheral ulirasanic testing of seamless and welded

(except submerged arc-welded) steel tubes for the
detection of longitudinal andfor transverse imperfecfions
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Current version

Amendments

109. Annex 1.4.5'%

A143

Destructive test methods for weids

BS EN 875:1605

ES EN 20 60168 2011

ES EN 8781685

BS EN 150 5178: 2011

BS EN 805:1505

BS EN 150 4136: 2011

BS EM 9101508

BS EN 150 5173: 2010

BS EM 1043-1:1596

BS EM 150 8015: 2011

BS EM 1320:1087

BS EN 1321:1087

Destrucfive tests on welds in metsllic materials. Impact
testz, Test specimen location, notch arientation and
examination [Withdrawn in the UK, replaced by BS EN
150 9016: 2011)

Destrucfive tests on welds in metsllic materials. Impact
tests. Test specimen location, nofch orientation and
examination

Destructive tests on welds in metalic materals.
Longitudinal tensile tests on weld metal in fusion welded
joints (Withdrawn in the UK, replaced by BS EN 150
517E: 2011)

Desfructive tests on welds in metalic materials.
Longitudinal tensile tests on weld metal in fusion welded
joints

Destrucfive tests on welds in metalic materials.
Transverze tensile test (Withdrawn in the UK, replaced
by BS EM IS0 4138: 2011)

Destrucfive tests on welds in metalic materials.
Transverse tenzile test

Destrucfive tests on welds in metallic materials. Bend
tests [Withdrawn in the UK, replaced by BS EN 150
5173: 2010)

Destrucfive test= on welds in metallic materials. Bend
tastz

Desfructive tests on welds in metalic materials.
Hardness testing hardness test on arc welded joints
{Withdrawn in the UK, replaced by BS EN 150 8015
2011)

Desfructive tests on welds in metalic materials.
Hardness testing hardness test on arc welded joints
Desfructive tests on welds in metalic materials.
Fracture testz

Destructive tests on welds in metalic materals.
Macroscopic and microscopic examination of welds

BS EM 150 8505:1-3: 2006
BS EM 150 8507:1-3: 2008

Metallic materials. Brinell hardness test
Metallic materials. Vickers hardness test

A143

Desfructive test methods for welds

BS EMN 875:1805

BS EN 150 9016: 2022

BS EM 876:1905

BS EN 150 5178: 2018

BS5 EN 885:1985

BS EN 150 4136: 2022

BS EM 010:1908

BS EM IS0 5173: 2010

BS EM 1043-1:1908

BS EN 150 8015: 2018

BS5 EN 1320:1987

BS EM 13211007

BS EM IS0 9017:2018
BS EN IS0 17630:2022

BS EN 150 8505:1-3: 2005
BS EN 150 8507:1-3: 2005

Desfructive tests on welds in metallic materials. Impact
tests. Test specimen location, notch crentsfion and
examinztion (Withdrawn in the UK, replaced by BS EN
150 8018: 2022}

Desfructive tests on welds in metallic materials. Impact
tests. Test specimen location, notch crientafion and
examination

Destructive tests on welds in metslic materisls.
Longitudinal tensile tests on weld metal in fusion welded
joints (Withdrawn in the UK, replaced by BS EM 150 5178:
2018)

Desfructive test= on welds in metalic materials.
Longitudinal tensile tests on weld metal in fusion welded
joints

Destructive tests on welds in metallic materials.
Transverse tensile test {Withdrawn in the UK, replacad by
BS ENM 150 4136: 2022)
Destructive tests on welds in
Transverse tensile test

Destructive tests on welds in metsllic materials. Bend
tests (Withdrawn in the UK, replaced by BS EN 150 5173:
2010)

Destructive tests on welds in metsllic materials. Bend
tests

Destructive tests on welds in metallic materials. Hardness
testing hardness test on arc welded joints (Withdrawn in
the UK, replaced by BS EN IS0 9015: 2016)

Destructive tests on welds in metallic materials. Hardness
testing hardness test on arc welded joints

metallic  materials.

Destructive tests on welds in metallic materials.
Fracture tests (Withdrawn and replaced by BS EM IS0
8017:2018)

Destructive tests on welds in metalic materals.
lMacroscopic and microscopic examination of welds
(Withdrawn and replaced by BS EN 150 17838:2022)
Destructive tests on welds in metallic materials. Fracture
test

Destructive tests on welds in metslic materals.
Macroscopic and microscopic examination of welds
Metallic materials. Brinell hardness test

Metallic materals. Vickers hardness test
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Current version

Amendments

110. Annex A1.7.5"° | 4475

UK, European and IS0 standards

BS 5950-7; 1992 Structural use of steelwork in building. Specification for
materials and workmanship: cold formed sections

BS EN 10149-1: 1996 Specification for hot-rolled flat products made of high
vield strengih steels for cold forming. Part 1; General
delivery conditions

BS EN 10149-2: 1996 Specification for hot-rolled flat products made of high

vield strength steels for cold forming. Pari 2: Delivery
conditions for thermomechanically rolled steels

BS EN 10148-3: 1996 Specification for hot-rolled flat products made of high
vield strength steels for cold forming. Pari 3: Delivery
conditions for normalized or normalized rolled steels

BS EN 10219-1: 2006 Cold formed welded structural hollow sections of non-
alloy and fine grain steels. Part 1. Technical delivery
requirements

BS EN 10249-1: 1996 Cold formed sheet piling of non alloy steels. Part 1:
Technical delivery conditions

BS EN 10268; 2006 Cold-rolled steed flat products with high yield strength for

cold forming - Technical delivery conditions

A1.7.5

UK, Eurapean and (50 standards

B3 5950-7. 1992 Structural use of steelwiork in building. Specification for
materials and workmanship: cold formed sections

B53 EM 10149-1: 1996 Specification for hot-rolled flat products made of high yield
strength steels for cold forming. Part 1: General delivery
condifions

B5 EM 10149-2: 1996 Specification for hot-relled flat products made of high yield

strength steels for cold forming. Part 2; Delivery conditions
for thermomechanically rolled steels

BS EN 10149-3; 1396 Specification for hot-rolled flat products made of high yigld
strength steels for cold forming. Part 3: Delivery conditions
for normalized or normalized rolled steels

B3 EN 10219-1: 2006 Cold formed welded structural hollow sections of non-alloy
and fine grain steels. Pat 1. Technical delivery
requirements

BS EN 10219-3: 2020 Cold formed welded structural hollow sections. Part 3

Technical delivery conditions for high strength and
weather resistant steels

BS EN 10249-1; 1996 Cold formed sheet piling of non alloy steels. Part 1:
Technical delivery conditions
B3 EN 10268 2006 Cold-rolled steel flat products with high yield strength for

cold forming — Technical delivery conditions

109 Revision of updated standards.
110 Revision of updated standards.
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Current version

Amendments

I11.

Annex A2.3'11

A3

UK and European Standards
BS 5950 Structural use of steelwork in building:

Part 1: 2000

Part 2: 2001

Part 3: 1990

Part 4: 1994

Part 5: 1993

Part 6: 1995

Part 7: 1992

Part &: 2003

BS 499-2c: 1995

BS 5427-1: 1996

BS 7608 1993

BS EN 1090-2: 2008

BS EN 1991-2: 2003

Code of practice for design - Rolled and welded sections
(Withdrawn in the UK, replaced by group of BS EN 1993-
1-1: 2005, BS EN 1993-1-5: 2008, BS EN 1993-1-10:
2005, BS EN 1993-5: 2007, BS EN 1993-6: 2007 & BS
EN 1993-1-8: 2005)

Specification for materials, fabrication and erection -
Rolled and welded secfions (Withdrawn in the UK,
replaced by BS EN 1090-2: 2008)

Design in compasite construction - Code of practice for
design of simple and continuous composite beams
(Withdrawn in the UK, replaced by BS EN 1994-1-1:
2004)

Code of pracfice for design of composite slabs with
profiled steel sheeting (Withdrawm in the UK, replaced by
BS EN 1994-1-1: 2004)

Code of practice for design of cold formed thin gauge
secfions (Withdrawn in the UK, replaced by BS EN 1993-
1-3: 2008)

Code of practice for design of light gauge profiled steel
sheeting (Withdrawn in the UK, replaced by BS EN 1993-
1-3: 2008)

Specification for materials and workmanship: cold formed
sections

Code of practice for fire resistant design (Withdrawn in
the UK, replaced by BS EN 1993-1-2: 2005)

Welding terms and symbols. Part 2c . European arc
welding symbals in chart form

Code of practice for the uze of profiled sheet for roof and
wall cladding on buildings. Part 1. Design

Code of Practice for Fatigue Design and Assessment of
Structures

Execution of steel structures and aluminium structures.
Part 2 : Technical requirements for the execufion of steel
structures

Eurocode 1: Actions on structures. Part 2: Traffic loads
on bridges

A23

UK and European Standards
BS 5950: Structural use of steehlwork in building:

Part 1: 2000

Part 2 2001

Part 3 1980

Part 4 1994

Part 5: 1998

Part 6 1995

Part 7: 1992

Part & 2003

B3 499-2c: 1959

B3 5427-1: 1996

B3 7608: 1993

Code of practice for design - Rolled and welded sections
(Withdrawn in the UK, replaced by group of BS EN 1993-
1-1: 2005, BS EN 1993-1-5: 2008, BS EN 1993-1-10:
2005, BSEN 1993-5: 2007, BSEN 1993-6: 2007 & BS EN
1993-1-8: 2005)

Specification for materials, fabricaficn and erection -
Rolled and welded secfions (Withdrawn in the UK,
replaced by BS EN 1090-2: 2008)

Design in composite construction - Code of practice for
design of simple and confinucus composite beams
(Withdrawn in the UK, replaced by BS EM 1994-1-1: 2004)
Code of practice for design of composite slabs with
profiled steel sheeting (Withdrawn in the UK, replaced by
BS EM 1994-1-1: 2004)

Code of practice for design of cold formed thin gauge
seclions (Withdrawn in the UK, replaced by BS EN 1993-
1-3: 2008)

Code of practice for design of light gauge profiled steel
sheeting (Withdrawn in the UK, replaced by BS EN 1993-
1-3: 2006)

Specification for materialz and workmanship: celd formed
sections

Code of practice for fire resistant design (Withdrawn in the
UK, replaced by B3 EN 1993-1-2: 2005)

Welding terms and symbols. Part 2c ;. European arc
welding symbals in chart form

Code of practice for the use of profiled sheet for roof and
wall cladding on buildings. Part 1: Design

Code of Practice for Fafigue Design and Assessment of
Structures

BS EN 1090-1: 2009+A1:2011 Execufion of steel structures and aluminium structures.

B3 EM 1090-2: 2008

BS EM 1991-2: 2003

Part 1: Requiremenis for conformity assessment of
structural components

Execution of steel structures and aluminium structures.
Part 2 : Technical requirements for the execution of steel
structures

Eurocode 1: Actions on structures. Part 2: Traffic leads on
bridges

T Revision of updated standards.
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113. Annex D1!13

D1  TESTING TO ESTABLISH STEEL CLASS

Class 2 steel:

Where steel is not supplied in accordance with one of the recognized
reference material standards in Annex Al.1 and the supplier has an
acceptable quality assurance system, testing should be carried out to
establish compliance with one of the five reference material standards in
Annex Al.1. Tests shall include tensile strength and ductility, notch
toughness and chemical composition. At a minimum one test in each
category shall be made for every 20 tonnes of steel or part thereof the
same product form, of the same range of thickness or diameter, and of
the same cast. The results of each test and the characteristic value

obtained by statistical analysis shall not be less than the value required

D1  TESTING TO ESTABLISH STEEL CLASS

Class 1 steel and Class 1H steel:

No additional testing is needed as these steels comply with one of the
reference material standards in Annex Al.1 and the basic requirements
given in clause 3.1.2, and the steels are produced from a manufacturer

with an acceptable Quality Assurance system.

Class 2 steel:

Where steels -are not supplied in accordance with one of the
recognized reference material standards in Annex Al.l -but are
produced from a manufacturer with an acceptable .Quality Assurance

system, such steels shall be tested to show that they comply - with

112 Revision of page index of Annex A.
13- Addition for Class 1 and Class 1H steel; Revision of Class 2 and Class 3 steel.
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by the standard. Table Dla below lists the essential performance
requirements for hot rolled structural steel sections, flats, plates and hot
finished and cold formed structural hollow sections. Table D1b lists
the essential performance requirements for structural sections of cold
formed steel.

Class 3 steel:

Uncertified steel shall be tested for tensile strength and ductility to
demonstrate that it has a yield strength of at least 170N/mm?, an
elongation of at least 15% and an ultimate tensile strength of at least
300N/mm?.  One test in each category shall be made for every 20
tonnes of steel or part thereof the same product form, of the same
thickness or diameter. If the steel is to be welded, the Responsible
Engineer may additionally require tests for weldability as described in
Annex D1.1.

Quality control of testing

The testing shall be carried out to meet the reference material standards
given in Annex Al.1 by a HOKLAS accredited laboratory or by other
laboratory accreditation bodies which have reached mutual recognition

agreements/arrangements with HOKLAS.

one of the .reference material standards in Annex Al.1.

Tests shall include tensile strength and ductility, notch toughness and
chemical .compositions.

At a minimum one test in each category shall be made for every 20
tonnes of .steels or part thereof the same product form, of the same
range of .sizes and thicknesses, and of the same cast.

The results of each test and the characteristic value obtained by statistical

analysis shall not be less than the value required by the standard..

Class 3 steel:

Uncertified .steels shall be tested for tensile strength and ductility to
demonstrate that .they have a yield strength of at least 170N/mm?, an
elongation of at least 15% and - a tensile strength of at least
300N/mm?.  One test in each category shall be made for every 20
tonnes of .steels or part thereof the same product form, of the same
.range of sizes and thicknesses. If the .steels are to be welded, the
Responsible Engineer may additionally require tests for weldability as
described in Annex D1.1.

Quality control of testing

The testing shall be carried out to meet the reference material standards
.listed in Annex Al.1 by a HOKLAS accredited laboratory or by other
laboratory accreditation bodies which have reached mutual recognition

agreements/arrangements with HOKLAS.
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114. Annex D1.1'14

D1.1 Essential requirements

Strength:

The design strength shall be the minimum yield strength but not
greater than the minimum tensile strength divided by a material
factor with a minimum value of 1.2.

Resistance to brittle fracture:

The minimum average Charpy V-notch impact test energy at the
required design temperature shall be in accordance with
clause 3.2 of the Code in order to provide sufficient notch
toughness.

Ductility:

The elongation on a gauge length of 5.65VS, is not to be less than
15% where S, is the cross sectional area of the section.
Weldability:

The chemical composition and maximum carbon equivalent
value for Class 1 steel shall conform to the respective reference
materials standard in Annex Al.1.

The maximum carbon equivalent value for steels to Class 2 shall
not exceed 0.48% on ladle analysis and the carbon content shall
not exceed 0.24%. For general applications the maximum
sulphur content shall not exceed 0.03% and the maximum
phosphorus contents shall not exceed 0.03%. When through
thickness quality (Z quality) steel is specified the sulphur content

D1.1 Essential requirements

The basic requirements for structural steels are:

® Strength .

® Resistance to brittle fracture .

® Ductility .

®  Weldability [l
I
Table D1a lists the essential performance requirements for typical hot
rolled sections and plates, and hot finished and cold formed structural
hollow sections. Table D1b lists the essential performance requirements

for typical cold formed thin gauge steel.

114 Revision of basic requirement of structural steel with simplified description.
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shall not exceed 0.01%.

grades of steel shall also conform to the requirements stipulated

The chemical compositions of various

in the national standards where they are manufactured.

If it is required to weld Class 3 steel, then it shall also comply

with the above.

115. Table D1a!??

Table D1a - Essential performance requirements for hot rolled and hot finished
structural steel and cold formed steel

Performance

Additional requirements for

. Specified by steel in structures designed
requirement by the plastic theory
Minimum yield strength Sralker of yisld strength (R.4). RlRap 2 1.2 (1.2115 8 minimum

0.2% proof strength (R, ) and | and a higher valus may be
siress at 0.5% fotal elongstion | required)
[Recs)
Minimum tensile strength | Tensile strength (R.)
Maotch toughness Minimum average Charpy Mone
W-notch impact test energy st
specified temperature
Cuctility Elongation in a specified gauge | Stress-strain disgram to have a
length platesu at yisld stress exdending
for st l=ast six times the yisld
sirain. The elongstion on a gauge
length of 565 %3, is not fo be less
than 15% where 5, is the cross
Bend tast sactional ares of the section
Weldability Maxdimum carbon equivalent Mone
welue, Carbon content, Sulphur
&nd Phosphorus contents
Through thickness: Elongation to failure in the Mone

properties (only for certsin
situstions, s=e 3.1.5 and
14.3.3.4)

through thickness direction

Table D1a - Essential performance requirements for hot rolled and hot finished
structural steel and cold formed steel

Performance

Additional requirements for

properfies (only for cartain
situstions, see 3.1.5 and
14.3.3.4)

throwgh thickness direction

- Specified by steel in structures designed
requirement by the plastic theory
Minimum yield strength Smaller of yield strength (/4] RWFup 2 1.2 (1.2 iz 2 minimum

0.2% procf strength (R; 22) and | and 2 higher valus may be
stress at 0.5% tofal elongstion required)
[Recs)
Minirmwm tensile strength | Tensile strength {Rn)
Motch foughness Minimuwm average Champy Mone
\-motch impact fest energy at
specified temperature
Ductility Elongsation in a specified gawge | Stress-strein diagram to have a
length plateau at yield stress extending
for at least six fimes the yield
=frain. The elongation refers to
Clause 2.1.2
Bend test
Wialdability haximum carbon equivalant Mone
walue, Carbon content, Sulphur
&nd Phosphorus contents
Through thickness Elongation to failurs in the Mone

115 Revision of ductility performance requirement.
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116. Annex D1.2'16

D1.2  Additional requirements for high strength steels

Steel for plates and section with a yield strength greater than 460 N/mm?
but not exceeding 690 N/mm? shall comply with the basic requirements
given in Table Dla. It shall be produced by a manufacturer in
accordance with an acceptable quality assurance system. Data shall be
available to show that the specified properties in terms of yield strength,
tensile strength, Charpy impact energy and chemical composition are
consistently obtained. A minimum of one test in each category shall
be made for every 20 tonnes of steel or part thereof the same product
form, of the same range of thickness or diameter, and of the same cast.
The category, thickness or diameter range should be classified in the

same way as the product standard.

116 Deletion of Annex D1.2.
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117. Annex D1.3'17

D1.3

Design strength for high strength steels

High strength steels with yield stresses above 460 N/mm? but not
exceeding 690 N/mm? typically obtain their strength through a
quench and tempering heat-treatment process and are known as
RQT steels. This presents additional constraints in terms of
fabrication and design, particularly with welding because heat
may affect the strength of the parent steel.

Different manufacturers use different manufacturing processes
and chemical compositions for steel and therefore the
Responsible Engineer should obtain the particular product
specification and ensure that it complies with the requirements
for design strength, buckling characteristics, ductility,
weldability requirements, welding consumable requirements
(under matched / matched /

over-matched), pre-heat

requirements, inter-pass temperature limits, etc.

118. Annex D1.4'8

D1.4

Quality control of testing

The testing shall be carried out to meet the reference material
standards as contained in Annex Al.1 by a HOKLAS accredited
laboratory or by other accredited laboratories which have
reached mutual recognition agreements/arrangements with

HOKLAS.

D1..2 Quality control of testing

The testing shall be carried out to meet the reference material
standards as contained in Annex Al.1 by a HOKLAS
accredited laboratory or by other accredited laboratories which
have reached mutual recognition agreements/arrangements

with HOKLAS.

17 Deletion of Annex D1.3.

118 Renumbering of Annex D1.4 to D1.2.
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119. Table D2'"°

Table D2 - Minimum material property requirements for various high strength steels Table D2 - Minimum material property requirements for various high strength steels
Steel Source | Yield Strength | Ultimate Strength Elongation Steel Source Yield Ultimate Elongation
Strength Strength
¥, Nimm?® U, Nimm*
¥ Nimm? Uy Nimm?
Bizplate &0 | Australia 500 550-730 0% _ i
Bisplate 80 | Australia 500 590-730 20%
0 600 690-830 2% 70 &00 690-830 20%
80 690 790-530 19% 50 590 790-930 5%
HTES0 70| Japan =50 690 (Min 20% reqd.) HT690 70 | Japan 590 590 {Min 20% reqd )
HT730 80 B35 780 (Min 20% reqd ) HT750 50 635 780 {Min 20% reqd.)
RaT 501 | UK 620 690-850 (Min 20% reqd.) RGT 801 | UK 520 590850 {Min 20% reqd )
RaT T 630 780-930 (Min 20% reqd.) RGT 701 890 790-930 iMin 20% regd.)
HPS 3EE5W | USA I35 . [Win 20% reqd.) ops T35 | UsE prT: - Wi 20% reqd)
ASTM 70 485 620 16% ASTM 70 435 520 -
A3 A913
ASTM 100 630 760 — 895 18% ASTM 100 690 760 — 895 18%
A4 A514
s5000 Europe 440 - 500 540 - 590 (Min 20% reqd ) 55000 Europe | 440-500 540580 | Refersio
55500 490 - 550 590 - 640 {Min 20% reqgd.) 35500 490 - 550 590 - 540 e
SE200 560 - 620 650 - 700 (Min 20% regd ) 36200 550 - 620 550 - 700
SES0C 630 - 690 T10-770 (Min 20% regd.) 2EO00 530 - 90 710 - 770
Fote.  The mimimum elongation limit s 1056 far all st -
120. Table D420 )
Table D4 - Various normally used bolt strengths Table D4 - \r'arlous_rmrmally used bf!“ strengths . —
Bolt source and | Design Design Design Ultimate Bolt Design shear | Design Design Minimum
grade shear stress | bearing tensile tensile source strength p, bearing yield tensile
Pa stress py stress p, strength py and (N/mm?) strength ps strength py strength
(N/mm?®) (N/mm*) (N/mm®) {N/mm?) grade (W) (N/mm?®) (N/mm")
IS0 46 160 460 240 400
IS0 6.8 ars 1000 560 800 IS0 45 160 450 240 400
120 109 400 1300 TO00 1000 IS0 6.8 240 900 440 )
IS0 5.5 375 1000 560 300
IS0 109 400 1300 700 1000
150129 430 1600 540 1200

119 Revision of elongation for source of steel from Europe; Deletion of minimum elongation limit.
120 Addition of bolt grade ISO 6.8 and 12.9.
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