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

2011 in November 2016 included:

(a)

(b)

(©)

(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 12.2¢ 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
Al1.3;

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 5460
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 paricular requirements and guidance for defection 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 oscilation of tall | structural dynamics including serviceability criteria for wind induced vibration of tall y oy, Lo
1.1 —para, | buidings. The saction also covers durability and protection against corrosien attack. buildings. The section also covers durability and protection against corrosion attack. collectively —read as vibration for
9 consistency.
2 Clause Serviceability limit states correspond to limits beyond which specified in-service criteric Serviceability limit states correspend to Ilm_its beyond which spsciﬁgd fn-servicq criteria
125 are no longer met. Examples are deflection, wind-induced oscillation, human-inducec | areno longer met. Examples are deflection, wind-induced vibration, human-induced
o=l A vibration and durability. vibration and durability.
para. 3
3 Clause 2.2 | Table 2.1 - Limit states Tablo 2.1 - Limit statos The terms “Vibration” and “Wind induced
~Tibleg] | |SMmammt il SrViCehitty Sl sioler (.91 Uttimate limit states (ULS) Sarviceabillty limit states (SLS) oscillation” stated in Table 2.1 are amended
Strength (including general yielding, rupture, Deflection Sirength (Including general yielding, ruplure, Defiection . " i PR
buckling and forming a mechanism} buckling and ferming a mechanism) to “Human induced vibration” and “Wind
Stability against overturning, sliding, uplift and Vibration Stability against overturning, sliding, uplift and Human induced vibration : : L] :
sway stability sway stability induced vibration” respectively.
Fire resistance Wind induced oscillation Fire resistance Wind induced vibration
Brittie fracture and fracture caused by fatigue Durability Brittle fracture and fracture caused by fatigue Durabifity
Mote:- For cold-formed steel, local 113 1o be d under ultimata limit state. Naote:- For cald-formed steel, excessive loca! deformation is to ba assessed under ultimate fimit 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 “yibration” are
. Where there are wind-induced oscillations due to aerodynamic instabifity. Normal | « Where there are wind-induced vibrations due to aerodynamic instability. % CI Gy
233~ fluctuations in wind loading need not be considered. Normal fluctuations in wind loading need not be considered. collectively ~read as “vibration™  for
ara. 3 . Structural members that support heavy vibratory plant or machinery. . Structural members that support heavy vibratory plant or machinery. consistency
para. . Members that suppert cranes as defined in clause 13.7. ) . Members that support cranes as defined in clause 13.7. :
. Bridge structures, which will normally be designed to a bridge design ccde. H Bridge structures, which will normally be designed to a bridge design code.
5 Clause SERVICEABILITY LIMIT STATES (SLS) SERVICEABILITY LIMIT STATES (SLS)
Serviceabllity limit states consider service requirements for a structure or structural Serviceability limit states consider sarvice requirements for a structure or structural
2.4 — para. | element under normally applied lcads, 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 inducad vibratian and durability. They are described in section 5.




6 Clause 5.2 | Note: Note: The terms “oscillation™ and “vibration™ are
edance of the above limit is not acceptable unles ustification is provided. Exceedance of the above limit is not acceptable unless a full justification is provided. . x .
- Table 5.1 | : Cep Hcaed till P - o : B P collectively read as “vibration” for
Precamber deflection can be deduced in the deflection calculation. Precamber deflection can be deduced in the deflection calculation. : 1w s
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 cl 53 WIND-INDUCED OSCILLATION WIND-INDUCED VIBRATION
e Vibration and oscillation of a structure should be limited 1o avoid discomfort to users and | Vibration of a structure should be limited to avoid discomfort to users and damage to
damage 1o 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 chimnays: wind tunnel model tests are recommended for their wind resistant design to maet
design to meet serviceability limits. serviceability limits.
8 Clause Serviceability limit state Serviceability limit state The terms “oscillation” and “vibration™ are
The sarviceability limit states on oscillation, deflection and acceleration should be checked | The serviceability limit statas on vibration, deflection and acceleration should be checked to . Gy F—
5.3.2 to ensure serviceable condition for the structure. ansure serviceable condition for the structure, collectlvely read as vibration for
consistency.
Natural frequencies Naturel frequencies i Z A i oy
9 Clause Structural analysis programmes should be used to determine the natural frequencies of | Structural analysis programmes should be used to datermine the natural frequencies of The terms “oscillation™ and “vibration™ are
vibration of buildings and structures to mitigate excessive horizontal oscillation and vertical | Vibration of buldings and structures to mitigate excessive horizontal and vertical vibration. - : PO
5.3.3.1 vibration, Empirilil formulae can also bge used for approximated vibration analysis of | Empirical formulae can also be used for approximated vibration analysis of typical and CO]ICC’HVEIY read as “vibration’ for
i buildings. . ‘ . FO
typical and regular buildings. regulerbuidings consistency hence the word “oscillation™ is
deleted.
10 Clause Serviceability criteria for communication and broadcasting towers Serviceability criteria for communication and broadcasting towers
Communication and broadcasting services demand minimal disruption to transmission, Communication and broadcasting services demand minimal disruption to transmission.
5.3.5 The serviceability limits for communication and broadcasting towers are selected to meet The serviceability limits for communication and breadcasling 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,
1 Member laterai-tersional and torsional buckling checks are carried out separately or Member lateral-torsional and torsional buckling checks are carried out separately or n L H s
! Clause 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 For second-order direct analysis,
6.8.3— M in Equations 8.20 to 8.22. If moment equivalent factor myy is less than 1, both | M, in Equalions 8.20 to 8.22. If momenl equivalent factor my; is less than 4, both imperf‘ections in both axes should be
. Equation 8.12 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. . ) K
equation = N = . _ considered for members in bending about
e M My R mg[Met FfA, o 8,0 mylMy 4 Fe(dy +6,)] 5 " — ! z S :
AL S =C gy + <1 (8.14) B M, M R mgMetF(a, 46,0 myiMy £ R4, 6,0 1 (614 . . .
6.14 Ay Mo My A, M, M, LTV Ik ; B - strong axis and sensitive to lateral torsional

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

APy Mo My Agpy My Moy

The equivalent uniform moment factor my; for beams and the moment equivalent factar
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
consioered if effective length has reduction in capacity aboul buckling in both axes.

buckling.




12 Clause RESTRAINED BEAMS RESHAMNED BRAMS Torsional restraint requirement of beams at
ta
Restrained beams refer to beams provided with full lateral restraint to their top flanges Restralned 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 buckling | and with nominal torsional restraint at their ends. In such a case, lateral-torsional | the ends to prevent lateral torsional buckling
should not occur before plastic moment capacity. buckling should not occur before plastic mement capacity. 3 v . A
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 : J c
13 Clause i yvrrey) r——— T Typo error on designation of buckling curves
8.7.6 - Type of sectlon t‘:‘g‘:'::::) | buckling | Type of sectlon [:T::?t::] —K%Lﬁﬁ"m"fy—- for the grade of hot-finished structural hollow
XX y-y X S : = o
Table 8.7 Hotfinihe stuciaral hollow Sections witi stee] Hol-finished structural hollow sections with steel section less than or equal to S460 is rectified.
grade > S460 or hot-finished seamless structural an) an} grade > 5460 or hot-finished seamless structural an) ag)
hollow sections hollow sections
Hot-finished slruclural hollow section < grade S460 a) a) Hal-finished structural hollow section = grade S460 a) a)
Cold-formed structural hollow section of longitudinal Cold-formed structural hollow section of lengitudinal 0 o
seam weld or spiral weld °) <) seam weld or spiral weld
' <40 3 b
Rolled I-seclion f:g ki ;} '3 Rofieg Feeckan 5 40 mm ;{ c;
<40 mm b) c
Rolled H-section f:g ﬁz :% ;: Rolled H-section 40t S d§
- i <40 mm b) c)
Welded |- or H-section (see note 2) ;:g Eg Eg ;; Welded |- or H-section (see note 2) > 40 mm b) d)
T Rolled I-section with welded flange cover plates <40 mm a) b}
Rolled I-seclion with welded flange cover plates <40 mm a) b) A
with 0.25 < LB < 0.80 as shown in Figure 8.4) >40mm | B | o sl L e B 1) e
Rolled H-section with welded flange cover plates <40 mm b) 5] NS I Secton wilh we ange cover puies Salmm ) &
B 3 wiith 0.25 < U/B «< 0.80 as shown in Figure 8.4) > 40 mm c) d)
with 0.25 < U/B < 0.80 as shown in Figure 8.4) >40 mm c) 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 LUB 2 0.80 as shown in Figure 8.4) > 40 am ¢ b
ith UYB > 0.80 as shown n Figure 8.4) > 40 mm ) b) o e 9 = ! )
| ith LI 2030 S STV HY iguT, Rolled | or H-section with welded flange cover plates <40 mm b) c)
Rolled | or H-section with welded flange cover plales £40 mm b) <) with U/B < 0.25 as shown in Figure 8.4) 540 mm b) d)
with U/B < 0.25 as shown in Fiqure 8.4) =40 mm b} d i o3 <40 mm ) bY
Welded box section (see note 3 ) 240 mm b) b) Cle DR IOCRIK (B N0l 3) > 40 mm <) c)
240 mm £ £) Round, square or flat bar <43 mm 5) b)
Round, square or fiat bar £40mm b) b) ] > 40 mm <) <)
. >40 mm ©) <) Rolled angle, channel or T-section
Rolled angle, channel or T-section i Two rolled sections laced, battened or back-to-back Any axis: ¢)
Two rolled sections laced, battened or back-lo-back Any axis: ¢} Compound rolled sections
Compound rolled seclicns NOTE:

NOTE:

1. Fer thickness between 40mm and S0mm the value of p: may be taken as ihe average of the values for
thicknesses up to 40mm and over 40mm for the relevant value ol py.

2. Forwelded | or H-seclions with their flanges thermally cut by machine withoul subsequent edge grinding or
machining, for buckiing about the y-y axis, sirut curve h) may be used for flanges up o 40mm thick and
strut curve £) for flanges over 40mm thick.

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

4. Use of bucking cunves based on olher récognized design codes allowing for variation between loag and
material factors ang calibraled against Tables 8.8{ag), () 10 (h) is acceptable. See also foonole undar

Tabla 88

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

2 Forweldad | or H-seclions with thair flanges thamally cut by maching without subsequent edge gringing or
machining, for buchiing about the y-y axis, strul curve b) may be used for Nanges up 1o 40mm thick and stuf
curve ¢) fof fanges over 40mm thick.

3. The category “welded box secton” includes any box section fabrdcated from plates or rolled sections,
provided that all of the lengitudinal welds are near the comners of the cross-section. Box saclions with
longitudinal stiffenes are NOT included in this category.

4. Use af buckiing curves basad on otner recognized design codes allowing for variation hetween load and
material faclors and callbrated against Tables 8 8(as), (a) 1o (h) s acceplable. See aiso foolnole under
Tabie 8.6.




Bolts through packing

Bolt: h packi - . 3
14 Clause i :nmamssn 7:55:? through packing with tickness f greater than one-hid of the | When s bolt passes through packlrlvg ﬁuh mltl::nass tss greater than one-third of the Typo error on the upper bound of equation
- inal diameter d, its shear capacity P should be reduced by multiplying a reduction nominal diameter d, its shear capacity P; should be reduced by multiplying a reduction B . B : B
9.3.6.1.6 oot pacily P; y multiplying fackee i, shtskass i 9.23 in calculating the reduction factor f s
equation o od rectified.
| =—2 1< 10 923
9.23 P [Bd-sr“ ]510 w©2) | A [s:.'+3r,“] =
For double shear connections with packing on both sides of connecting member, 4, For double shear connections with packing on both sides of connecting member, fs
should have the same thickness; otherwise, the thicker &, 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 warking This provision does net apply to preloaded bolt (friction-type) connections when working
in friction, but does apply when such bolts are designed ta 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 comply with HKCC, and the characteristic strength, f, , shall not be . 2 .
10.1.3 Iar;ar lha;!“ﬁﬁﬂ N/mm?. ?hya elastic modulus shall be taken as 205 k;ﬂ,’m”‘:{ le. same as I:rgerfthan 500 hll,n'mn-; . The elastic modulus shall be taken as 205 kN,fmv:11, i.e. same as bar is changed to 500N/mm® to meet with the
that of structural steel sections. that of structural steel sections. i i .
. Different types of reinforcement may be used in the sama structural member. latest reinforcement bar standard CS2:2012
Different types of reinforcement may be used in the same structural member,

16 Table 10.7 - Ch istic resistance P of headed shear sluds in normal weight concrete Table 10.7 - Characterlstle resistance Py of headed shear studs In normal welght concrete ¢ i ieht” i
Clause iy e N AR BT o & e (a) The column “Nominal height” is
10.3.2.2 - Exz;';’::: Cube compressive strenglh of concrete, £, E;";;::‘:‘;:; Cube compressive strength of concrate, £y, deleted.

Table 10.7 shd ) s1ug e (b) The mini lded height of
Nominal | Nominal | Minimum Nominal shank | Minimum minimum  as-welae helg o
Shank | hegh |sswekod| cog | cap | c35 | cao | cas | cs0 | o5 | oo d‘;:;'f’ aoeied] c2s | ca0 | cas | cao | cas | cso | css | ceo 25mm shank diameter shear stud is
fiamater i
(mm)
mm) | (mm) | (mm) . - amended.
% | 8% | 9 | 1114|1568 17| 1550 | 1697 | 1767 | 67| A7 = || WS | e R | 17| aveir | v
2 95 88 889 | 1024 | 1143 | 1258 | 1368 | 136.8 | 136.3 | 1368 b 76 671 | 763 | 853| 83| t02% | t021 | 1021 | 1024 ; o
19 | 8 76 | 67.1| 783 852| 938 1021 102.1 | 102.1 102 16 &4 475 | W wos | sis| 7as) 74| 24| Tou (c) The corresponding characteristic

16 70 B4 475| 541| 605 | 85| 724 | 724| 724| 724
Note:  For cube compeessive sirength of concrete grealer than 60 Nimm’ the vailuss of £, should ba taken
3 thate with &, and Eq lmitng to thoss of concrete groda GO0

MNote: Far cube compressive sirength af cancrete grealer than 60 Nmm’ the values of A should be
taken as those with £, and E.., limiting to those of cancrete grade C80,

shear stud for
strengths are

resistances of headed
various concrete cube
revised.




DESIGN PRINCIPLES . . .
17 Clause - N _N > ) ) | DESIGNPRINCIPLES The design strength of reinforcement bar is
This section aims to provide guidance on fire resistant design in steel and composite | This seclion aims to provide guidance on fire resistant design in steel and composite 2
12.1 structures which deals primarlly with minimising the risk of structural collapse and | structures which deals primarily with minimising the risk of siructural callapse and | changed to S00N/mm” to meet the latest
restricting the spread of fire through the structure. restricting the spread of fire through the structure. reinforcement bar standard CS2:2012
The fire resistant design method is applicable to steel and composite structures with the | The fire resistant design method is applicable to steel and composita structures with the :
following materials: following materials:
Structural steel: Hot rolled steel sections with design strengths equial lo or less Structural steel: Hot rolled steel sections with design strengths equal to or less
than 480 N/mm?. than 460 Nfmm".
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 | Conerate: Normal weight concrete with cube strengths equal to or less
than 80 N/mm?’, than 60 Nfmm®.
Reinforcement: Cold worked reinforcing bars with design strengths equaltoor | Reinforcement: Cold worked reinforcing bars with design strengths equal to or
less than 460 Nimm?®, 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
racommendations. 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 i bl 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
Table 1":?0 Ec :'—gg rolled bars at elevated temperatures is added.
12.2e 200 C 1.00
(added) 300 °C 1.00
400 °C 1.00
500 °C 0.78
600 "C 0.47
700 “‘C 023
8OO °C 0N
900 °C 0.06
1000 °C 004
1100 °C 0.02
1200 °C 0.00
19 Clause Serviceability issues Serviceability issues The terms “oscillation™ and “vibration™ are
1 3 2.5 The following serviceabillty issues shall be addressed for lowers and masts: The following serviceability issues shall be addrassed for towers and masts:

(a) 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.p. 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
prolective system should be specified.

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

(d) Access facilities for routine maintenance and inspection shall be designed to lake
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 platiorms to rest and safely place work equipment.

collectively read as “vibration” for

consistency.




20

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

(@)

fo)
(@

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 acceplable 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
ulimate 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 12,14 which allows for reduced steel strength at
eEevated temperatures. If this value exceeds 140 N/mmy, then a value of 140
N/mm? shall be used. The value should be reduced furlher for higher aspact
ratios.

Design issues for steel chimneys

In addition 1o the guidance given in clauses 13.2.1 to 13.2.5, spacial altention should be
qgiven to the following in the design of steel chimneys and flues:

(a)

&)

(e)

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

Design should be in ackordance 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 limitad to a value caloulated in
accordance with Table 12.2 of clause 12.1.4 which allows for reduced steel
strength at erevated 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 stender structures are subject lo osclilations 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 oscliiation, see also
clause 5.3:

(@

(L)

©

(d)

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

Vo =560, 1 (12.1)
where f (In Hz) is the natural frequency of the chimney on Its foundations. This
may be calculated analytically or from the foliowing approximate formula for the
case of a regular cone:

1
w.lz
500(3D, - D, {W] ?

I= e (13.2)
and

n Is the height of chimney (in m)

D: Is the diameter at top (inm)

2% Is the diameter at bottom (in m)

w Is the mass per meltre height at top of structural shell Including lining or
encasing, If any (in kg)

A Is the mass per meter heighl al top of structural shell excluding lining
(inkg)

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

V=404 (gP® (13.3)
where g Is the deslgn wind pressure in kKN/m?, severe osciliation is unfikely and
no further calculation is required.

If Vire is less than the design wind velocily, the tendency lo oscillate C may be
estimated by the following empirical formula:

5 v 1002 |, 1.54 .
CmlUB+K | —s—m 134
UG+ [ w5 ] (13.4)
where
A Is Ihe calculated deflection (in m) at the top of the chimney far unit
distributed load of 1 kPa.
K 1s 3.5 for all weided construction, 3.0 for welded with flanged and botted

Joints and 2.5 for bolled and riveted or all riveted.

If C is 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 C* If
G Is larger than 1.3 stabllizers or dampers should be provided to control the
ostilalions,

Wind-excited vibrations of circular chimneys

Flexible slender structures are subject to vibrations caused by cross wind and along
wind acllon. Struclures 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:

(a)

(b)

(€}

(d)

The Strouhal critical velocity Vi In melres per second for the chimney Is to be
determined by:

V. =50, f (13.1)
where 7 (in Hz) Is Ihe 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:

i
500(30, - D, [%] :

f- — e (13.2)

and

h s the helght of chimney (in m)

o, is the diameter al lop (in m)

Dy is the diameter at bottom (in m)

w is the mass per melre heighl at top of structural shell

Including lining or encasing, if any (in kg)

W, is the mass per meter helght at top of structural sheil

excluding lining

{in kg)

If Vs exceeds the design wind velocity in metres per second glven by the
foliowing formula

v =404 (q)** (13.3)
where q is the design wind pressure in KN/m?, severe vibration is unlikely and
no furiher caiculation is required.

If Ve 1s less than the design wind velocily, (he lendency to oscillate C may be
eslimated by the following emplrical farmula:

1007 154
- —_— 13.4
C=06+K [ W + ) ] ( )
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 belted and riveted or all riveted.

It Clis less than 1.0, severe vibration is unlikely. If Cis between 1.0 and 1.2
the design wind pressure for the chimney should be increased by a factor C*,
It Cis larger than 1.3 stabllizers or dampers should be provided to control the
vibrations.

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




22 Clause Serviceabllity issues Serviceabllity issues The terms “oscillation” and “vibration” are
The following serviceability Issues shall be addressed for long span structures: The following serviceability issues shall be adressed for long span structures: . ic. = -
13.5.5 L collectively read as “vibration” for
(a) Vibration from crowds. Refer to section 5 of the Code, (a) Vibration from crewds. 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. Faligue 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 steelwark can be very difficult therefore a high
quality protective system should be specified for the steelwork. quality protactive system should ba specified for the steslwark.
(d) Deflection limits for long span trusses under live and wind loads depend on (d) Deflection limlts 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 $pan/380 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: alrcraft hanger doors and stadia opening roofs. raquired for applications such as:  aireraft hanger doors and stadia opening roofs,
Vibration . 5 . ¢
23 Vibration and oscillation : @ » it »
Paragrap h Pedestrians can be adversely affected by the dynamic behaviour of footbridges, In Pedestrians can be adversaly affected by the dynamic behaviour of footbridges. In The 1e‘rms oscillation™ and “vibration At
13.6.4 addition to the criterla specified In section 5 on Human-Induced Vibration, the natural | addition to the criteria specified in section 5 on Human-induced Vibration, the natural collectwely read as  “vibration” 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 " it P iy B
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 maxmum vertical | CONSi stency 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 appropriale value as given in recognized design
guidelines in Annex A2.3 in order to avold 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 cerlification 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 Acccptable Standard List.

GB/T 709 - 20068 Dimension, appearance, welght and telerance of plate,
strip and wide flat In hot rolled structural steel

High strength structural steal

Through thickness properties of stes| plates

Steel plate for high rise building structure

Code for deslign of steel structures

Code for acceptance of censtruction quality of steel
structures

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

GBIT 700 - 2006
GB/T 709 - 2006

Carbon structural steel

Dimension, appearance, welght and tolerance of plate,
strip and wide flat In hot rolled structural steel

High strength struclural steel

Through thickness properties of steel plales
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

-10 -
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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)

(D

(2)

(h)
(M)

clause 1.5 — addition of a symbol Aex 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 Acr  Elastic critical load factor Aer Elastic critical load factor
Ao Limiting equivalent slenderness (lateral-torsional | 4.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, py, for steel is given by:

py = s but not greater than Y
Ymi Vm2

where
Ys 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, Rpo02 , or
the stress at 0.5% total elongation, Rios for
steel materials with no clearly defined yield
point, whichever is smaller. In case of
dispute, the 0.2% proof stress, Rpo2 , shall
be adopted.

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

py = Y8 butnot greater than s
Ymi1 Ym2

where
Ys Ithe yield strf:ngthl 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,

Rpo02, or the stress at 0.5% total
elongation, R os for steel materialsl

whichever is smaller.

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




Item

Current version

Amendments

(¢) 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 8275 275 430
Hot rolled steel S355 355 510 Hot rolled steel 8355 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 5280 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 S315NC 315 430
S355NC 355 470 S355NC 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- 3723 230 370 BSI EN 10268 37123 230 370
1.5 & 1.11 43/25 250 430 Cold-rolled steell | 43/25 250 430
Cold rolled steel 50/35 350 500 B | o 350 500
sheet based on for cold forming —
minimum strength | 40/30 300 400 e | 40730 300 400
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¢)

. . 75
in which &= 215

Py

and A is the effective slenderness

ratio. Ay, Ax and 4, 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 fr:oml the following:

For buckling about Iv-v axis,
Aefry = 0.35 x 85.8¢ + 0.7 4, or Ay whichever is larger.

For buckling about x-x axis,

I/Ll,,,,,. 0.5 x 85.8¢ +

For buckling about y-y axis,

0.7 4; or Ay whichever is larger.

(8.76)

l/‘.,;;., 0.5 x 85.8¢ 4

in which &= / and I Ao 18 the effective slenderness

Ay, Ax and Jy are respectively the slenderness ratios

0.74, or 4y whichever is larger

ratio.

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

B




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 Iul' 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:

(i)

(i)

(iif)

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

the internal radius-to-thickness /¢ 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 57 either

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

following conditions is satisfied:

)

)

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

the internal radius-to-thickness /¢ ratio
satisfies

the relevant value given in
Table 11.5; or
the I\\ elding procedure shall IHIIHH the

Welding Procedure Specification (WPS) as
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.

s




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 (r/t) ratio (%) predominates | (AL>0.02

%) %)

=3.0 <14 22 12 22 23.0 <14 22 12 22

22.0 <20 12 10 12 =20 <20 12 10 12

z1.5 <25 8 8 10 >1.5 <25 8 8 10

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

-8-
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Current version

Amendments

v

NOTE: Cold-formed hollow sections according to BS EN 10219 which do
not satisfy the limits given in Table 1.5 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.




Ttem 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. Where it is intended to use
other standards or technical references it should be
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

Where it is intended to use
latest
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®

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.

Hot finished structural

hollow sections of non-alloy

BS EN 10210-1:
2006

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:
2006

Hot finished structural

hollow sections of non-alloy

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

§ Addition of BS EN 10147:2000.

-10-
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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

BSEN 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°

Al.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

Al.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.

=11 -
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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

- 12 -
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Major amendments to the Code of Practice for the Structural Use of Steel

2011 (2021 Edition) included:

(2)

(b)

(c)

(d)

(e)

()

(8)

(h)

@

)

(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 yu2, 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;

qQ ...



0y

(m)

(n)

(0)

(®)

(q)

()

(s)

(1)

)

(W)

(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)

Ttem

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 ay 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 1.4.13

acceptable Q A system

BA

The Hong Kong Building Authority

acceptable Quality Assurance system

BA

The .Building Authority

4. Clause 2.1.3¢

In plastic analysis, the joints should have sufficient moment capacity to
Justify analysis assuming plastic hinges in the members. They should

also have sufficient rotational stiffness for in-plane stability.

Stability should be properly considered in all the analyses.

In plastic analysis, the joints should have sufficient moment capacity to
justify analysis assuming plastic hinges in the members. They should

also have sufficient rotational stiffness for in-plane stability.
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
in Annex Al.1 and basic requirements given in clause 3.1.2
and produced from a manufacturer with an acceptable
Quality Assurance system.

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

reference material standards in Annex A1.1 but is produced

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

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

reference material standards in Annex A1.1 but is produced

* General clarification of definitions.
* Addition of design philosophy for Class 1H steel.
* 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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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.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.

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
Amnex Al.l.  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 DI1.

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.l.  Basic requirements for the steel and
producer are given in clause 3.1.2 and high streneth steels
shall be produced from a manufacturer with an acceptable
Quality Assurance u.\-\lgm..

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.
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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 fulll
Jjustification and ensure that all requirements are met in the

submission of this material to the [lBuilding 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 600 N/mm?2.

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 B Their use does not improve the performance for fatigue and

serviceability limit states.

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




Ttem

Current version Amendments
8. Table 3.13 Strength Class Aceeptable Compliance Additional | Remarks Strength Class Acceptable Compliance Additional | Remarks
Grade Quality with reference fest Grade Quality with reference fest
Assurance material Required Assurance material Required
system Standard system Standard
460 <Y, IH Y Y Y Shall comply 460 <Yy 1H Y Y
<690 with basic <690
requirements.
Use is
restricted.
9. Clause 3.1.2° ; . .
Design strength for normal strength steels Design strength for normal strength steels and high
Yinl » Vim2 are the material factors given in Table 4.1. For Class 1 strength steels
and Class 1H steels, ym; has the value of 1.0 and yup has | Ymt » Ym2 are the material factors given in Table 4.1.. Ihese
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..
10. Clause 3.1.21° e Strength: e Strength:
The design strength shall be the minimum yield strength but not The design strength shall be the minimum factored yield strength
greater than the minimum tensile strength divided by 1.2. V.7 but not greater than the minimum tensile strength .[ Ya
where ym and y,2 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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11. Clause 3.1.21

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

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

15% where So is the cross sectional area of the section. cross sectional area of the section, should be as follows:

For Classes | 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

I'he strain at the tensile strength should not be greater than 15 times
the strain at the yield strength.

12. Clause 3.1.2"2 s Weldability: 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%.

The chemical composition and maximum carbon equivalent value

for Classes 1. 2 and 11 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%:;

! 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 3.2%

Table 3.2 - Design strength p, 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

Thickness less than or Design strength
Steel grade
equal to (mm) py (N/mm?)
16 460
40 440
5460 63 430
80 410
100 400

hollow sections, cold formed sections and profiled
sheets)
Stsel grads Thickness less than or Design strength
equal to (mm) py (N/mm?)
16 460
40 440
S460 63 50
80 410
100 400
5550 50 P

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)

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. cold formed sections and profiled sheets)
Thickness less than or Design strength . ;
Steel grade a) Q235 ~ Q460 steel
equal to (mm) py (N/mm?)
16 215
40 205 Steel Thickness less than or Design strength
Q235 . »00 grade equal to (mm) py (N/mm?)
100 190 - 213
4 2
16 310 Q235 0 B
s 295 100 200
Q345
50 265 & 2
100 250 Q345 16 305
(355 40 5
Q390 16 350 29

' 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 63 200
50 315 80 280
100 295 100 270
16 380 16 345
35 360 40 330
Q420 Q390
50 340 63 310
100 325 100 295
16 375
40 355
Q420
6 ‘:“
100 305
16 410
40 a0
(__)-H:“
63 355
100 340

a)

Q550 ~ Q690 steel

Steel Thickness less than or Design strength
grade equal to (mm) py (N/mm?)
16 520
40 500
Q550 63 4735
80 455
100 445

=
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16 630
10 615
Q690
63 605
80 585

15. Table 3.415

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

formed hollow sections)

Table 3.4 - Design strength p, 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 3.5'6

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
I

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)

> Addition of cold formed sections and profiled sheets to title of Table 3.4.
' Addition of cold formed sections and profiled sheets to title of Table 3.5.
'7 Addition of cold formed sections and profiled sheets to title of Table 3.6.
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18. Clause 3.1.31%

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 DI1.1, 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 ulira high strength steels with a design strength greater than
690 N/'mm? B produced in accordance with the basic
requirements in Annex D1.1, the design strength p, may be
taken as Yy/7..) but not greater than Us/y,.., where Y and Us are
respectively the minimum yield strength (Rex) and minimum
tensile strength (Ru.) specified in the relevant reference
material standard or derived by the manufacturer using an
acceptable Quality Assurance system. while v, and . are the
factors manufacturer’s

material according to

recommendations.

These materials typically obtain their strength through a
quenching and tempering heat-treatment Bor a thermo-
mechanically controlled process. ['here 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 DI.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

I'he 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,

' Revision of requirement of through thickness properties.
2 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 wtaed qualty to be sedected for each cornpanant should by sich that the (hickness [ ol
each elenent satisfing:

L Kt {3.5)
whera
K is 4 factar that depends upon the type of gelal, the generdl siress vel, the sresy
carcentration eflects and e strain condilions, ses Table 3.8;
L 1% the limibng thicknuss &t the approprisbe mirimun servics lemperalue Te, . For
A givan slesl grade and guality, the value of & may be delermined fom the
fllowing:
If Tomu sl Touw +20°C
-

5 | a2

I -53'12f‘|-
L fomm

I Tazy > Tous +20°C0

foosaitay | 3+ ?:l"J:' = Tani I‘ :‘5‘5 J‘ {3.3)
I3 L ¥
o WRE
T =Tt |
i -|‘ e { {34

wherns
Tewe 18 e minemum sarvios lemperatune n 0] espected 1o ovewr in the stael withn
S design warking e of the part,
Tams i the bast lemparatura {in "C) for which 3 mindmum Charpy impact value G, of 274
is specified in the product starkand,
Yoo 18 the pominad yield stress (in Ninure?) foe the spesified thickness, his may be
ke ag the deggn strength By

Table 3.7 Guts vadurns of 4 Tor the normal sirength range and Teey valuas,

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.

I'he 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.

T'he 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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Tahka 3.7 - Maximum baslc thicknezs & (mm) for mintmum sanvice temperature (°C,
27J Charpy Impact velus end sirengin grads of sheal

Sirangth Specified tmpemtore for 270 mnemam n Clargy fest (°C)
Grage T i) -7 =D
215 L] 145 1re 281 BT
PR KT 155 i 25 P
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friziness prrriind b the gredo of akesl

In mddition, the mssimum thickriss of the camponent {f) <houkd not exceed the masimum
thickness at which the ful Charpy impact valug apples w tha weleciad sleel quatity foe
that product type and el grade, scceeding (o the rlevant acceptable standard gven 0
Armex Al 1 for the partizular stael product.

For roket wacticay, Fand §y should be ralated b the saene elemand of the cross-section ag
the factor K bt lhe magimum thickness o defined sbove shaukd ke relaad o tha
thickast alament of the crass-wecton

Tabia 3.8 - Factor ¥ for type of detall, strees laved and straln conditiona

Type of desails o location Cempanants inlenson duos 5 Cargoaedls
factared loads nat subject

T i B 1o apdies]
Sress PO AV | Stmss <00 Y PR

Pluin slee i ]

Drifest hiofes oo redined Fales 1.5 2 3

Puriched hodes (un-reamad) 1 15 2

Flasme: £ exgas 1 L] F3

weided, panerdly 1 16 2

Weidad, parti peneahon ana

led welds 0.8 1 i -

‘Weidad connechons o

unetiffuned Bangas, 0.5 073 1

Weitled across enos of caver

plates 0.5 0.75 1

NMOTE 1 ‘Wearn picth wm sgguens? 10 willtilend spnice=] slaws: dalonnsdscn al S innsmar stovin

temperilng jruch ak oaih Samac o oaeca gbope) € ahould be hakaad

HOTE 2 Yeie pidas adazidd b colunm By noosnal wekis nly, 198 Gk pergoes ol ipefon i ose @nd
sty 10 foaedil) ekoakd e clissilsnd us plen sieel
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al dre parenl mato'ml Carmplani Wit o osequaanesl sladl be Safraealealed heaugh waldng
aroseliee lials.

3.2.1 Procedure
3.2.1.1 The steel grade should be selected after taking account of:
a) Steel material properties:

Yield strength depending on the material thickness

py(t)

Toughness quality expressed in terms of T and Jiq
where T is the temperature under Charpy impact test:
and
Jmin is the guaranteed value of Charpy impact energy

b) Member characteristics:

Member shape and de

Element thickness (t)
c) Design situations:

Design value of minimum service temperature,

Fovin

Maximum stress ¢ derived from the design

condition deseribed 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.

2




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 ¢ 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) o =075p,(t) [N/mm?’]
b) & =0.50p,(t) [N/mm’]
¢) o =025p,(t) [N/mm?]
where p,(t) may be determined either from

py(t) = p, — 0.25¢ [N /mm?]

5 {8 =
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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.,

w 18




Item

Current version

Amendments

-
{ | |
| QEEE BE |
| ! ‘
!
| | |
|
| { | !
| 4o ) | 4| B i
| L |45 5| 7|
| |=]& | d | il
| > |m. | |
| | | | I
| TR ] | [ |
" 4 m| [ |
| | AL J
¥ | 8 | I
| | | | 1 |
\-‘ { ] T
] I
. | | i
i T il
L T ] T
- ) I3
| ] 1
| | | I L ]
[ 4] | w
4 i | 1 | 1
k| | | | |
i w1 R EA 1
I T [ [ 1
| | | | ] |
| | & | L |
| LR | | d i |
| | i EE ] | !
| T [ T . E I |
| ] | | | 3 { |
| d I | | 4
1 1 =Talml i 1 1
} ' ! l | |
i I i T T 1 =
| 1
| | |
i t
|

-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 [}l 200 N/mm? should

not be used unless test results demonstrate their acceptability in a

particular design application,

22. Table 3.4%

34

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.

34

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 1690 N/mm? . the specified yield
strength, ultimate tensile strength, elongation at failure and
Charpy Wimpact 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 [l ultra-
high strength steels, the welding Bconsumables 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.

2! 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 sirips with limited ductility

For Bhigh strength S350 steel strips that failed to comply with the
ductility requirements [llisted 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 3.5 - Yield and lla.-mihz 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 (continned)

Table l.‘w.s - Yield and Ilcmilu strengths for steels supplied in

accordance with various national standards (continued)

2 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%7

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

¥t 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 e

complying with [lfone of the reference material standards in Annex

Al.l ., the partial material [lfactors 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 .um- of the

reference material standards in Annex 1.1, the partial material factor

should refer to manufacturer’s recommendations.

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

Table 4.1 - Material factors ym: and ym:2 for various classes of steels

Table 4.1 — Material factors ym: and ym2 for various classes of steels

Class Ys <460 N/mm? 460 <Y, <690 N/mm?
Yml Ym2 Yl Ym2
1 1.0 1.2 - -
2 1.1 1.3 - -
3 * #* & -
1H - - 1.0 12

Class Y5 <460 N/mm? 460 <Y, < 690 N/mm?
Yml Ym2 Y1 Ym2
1 1.0 l.1 - -
2 1.1 =2 - -
3 * # = -
1H - - 1.0 1.05

29. Clause 5.5.2.1%°

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

B Bolts of 1ISO 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.

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 EN ISO 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
o0 Nmm? and its extension to higher steel grades should be

justified.

31. Clause 8.1%!

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
1H 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 [l 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°%

p, 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 Py, .

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

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,, .

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 1 H steel.
34 Addition of bending strength for $550 and S690 steel.

3




Table 8.3b - Bending strength py {N/mm’} for welded sections (Cont'd}

(ii) S$550 ~ S690 steel
Strength grade and design strength p, (Nimm~)

A S550 5090

490 530 650 630 850 680
25 400 527 543 808 a1 652
0 458 484 400 554 568 605
35 417 443 455 505 517 540
40 ag 403 414 457 487 487
45 347 368 375 411 422 448
50 315 334 345 30 401 422
55 207 318 320 368 378 388
80 284 303 212 345 353 308
a5 200 285 203 an 327 338
Tl 254 287 274 20¢ 207 303
75 238 248 252 204 287 272
80 218 221 228 230 241 245
B5 200 205 208 216 218 221
20 183 187 180 108 108 2m
o5 188 171 173 178 180 183
100 154 157 150 184 185 167
105 142 145 148 150 151 153
110 131 134 135 138 138 141
115 121 124 125 128 128 130
120 13 115 15 18 118 120
125 105 107 107 110 110 111
130 a8 ] 100 102 103 104
135 82 g3 83 95 98 a7
140 84 87 87 88 20 80
145 80 82 a2 54 24 85
150 78 7 red T8 79 e
155 71 12 73 74 74 75
160 87 68 a8 7 70 70
185 a4 4 85 L a8 (3]
170 a0 a1 81 2 a2 83
175 57 58 58 50 58 50
180 5 55 55 58 58 56
188 51 52 52 53 53 53
180 45 48 50 50 51 1
185 47 T 47 48 48 48
200 44 45 45 48 46 48
210 41 41 41 2 42 42
220 v 7 38 38 k- 28
230 34 34 35 35 35 3
240 32 2 32 32 32 32
250 28 28 28 30 30 30
hug 257 247 243 227 23 2.7
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35. Table 8.3¢%

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

Bending strengih for rolled sections

Bending strength for walded sections

Table 8.3c - Bending strength pa {N/mm?) for other steel source

(i)

Bending strength for rolled sections

Steel grade and design strength IN'mmd) Steel graca and design strength (NV/mm?)
Kar ‘0235 Q348 Q300 Q420 Tux Q235 Q345 Q300 Q420
218 310 350 380 215 310 350 380
25 215 310 350 380 25 216 310 350 380
30 215 310 350 377 30 215 310 350 374
35 215 3023 338 281 3% 215 280 324 344
40 212 289 321 344 40 210 272 267 316
45 203 278 305 328 45 1684 280 273 289
50 194 202 288 307 50 178 220 250 285
55 185 247 271 288 65 185 211 220 242
a0 178 232 254 268 80 152 184 210 225
a5 167 218 236 240 65 141 178 2n 217
T0 158 203 218 230 70 121 173 194 208
T 149 189 203 212 78 121 w7 185 188
a0 141 76 188 188 8o 18 181 177 188
85 133 184 174 180 85 12 164 188 178
[} 120 122 181 100 BO 109 187 100 1do
85 17 141 140 183 85 105 140 149 153
100 110 3 132 142 100 10z 121 138 142
105 103 122 122 131 106 s 122 128 131
110 or 114 110 122 110 e5 114 19 122
118 21 1ao 110 113 118 21 160 110 M3
120 e8 o8 103 105 120 a3 ea 103 105
123 81 o3 =] BB 123 a1 23 =] es
130 77 a7 o0 a2 130 7 a7 el a2
135 72 a2 84 23 135 72 a2 84 s ]
140 05 T T8 a1 140 [o}] s e &1
145 65 72 75 76 148 85 72 75 78
150 o1 08 0 72 150 o1 o3 70 72
155 58 85 83 a8 155 58 65 53 5]
160 55 B1 83 84 160 85 61 &3 B4
105 42 05 o8 oo 105 52 5 o8 o0
170 50 55 83 & 170 50 55 53 57
178 47 o2 &3 o4 178 47 o2 &3 54
180 45 50 81 51 180 45 §0 51 &1
185 43 47 48 48 185 43 47 48 48
180 4 45 40 “7 120 41 43 40 47
185 29 43 44 44 185 e} 43 44 44
200 as 41 42 42 200 28 +1 42 42
210 35 37 33 it} 210 35 kx) 28 38
220 32 4 35 35 220 32 24 25 35
230 28 2z az 33 230 28 az az 33
240 27 9 30 0 240 27 2 0 30
250 25 27 28 28 250 25 27 28 28
Ayg 288 32.3 20.4 02 Ao 338 32.3 204 2

4. Is the maximum slendemess ralio of the member having negligible buckling effect.

Staal grads and design strengih (N/mm*)

ur Q235 0 ] Q Q550 Qo

215
25 215
30 215
33 215
40 212
43 204 2 2
a6 185
55 188
a0 177
85 188
70 158 0z
75 150 1€
a0 141 1 8
835 133 T
ag 125 5 8
a3 118 141 148
100 11 1 T
1056 104 122 2B
110 e} 114 18
1156 02 10€ 10
120 87 o8 3
125 82 83 a9
130 T 8
136 73 8 8 8a
140 69 8 81
145 65 7 7a
150 62 -2 8] [r 3 B
155 58 85 &7 68 8 2
160 56 a1 63
165 53 5 il 84
170 50 5 5 a1
1?5 43 R 4 BF 55 T4 5Q 50
180 48 5 52 53 55 58 8
185 44 47 44 5( § 3
180 42 45 47 43 T
108 38 43 4 43 45 47 43 4
200 38 L 4 4 44 48
210 35 : 42 42
220 32 3 37 38 1
230 30 32 3 a3 34 35 5
240 28 3 ) N az 32 2
280 28 2 28 2 30
iy 388 323 8 20.4 2 25 29 7

iy, Is the maximum slendernass ratio of the member having negligible buckling effact.

3 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 8.3¢c - Bending strength ps (Nfmm?) for other steel source

(ii) Bending strength for welded sections
Steel prade and design sirength {Nimm®)
Sy Q235 Q345/Q355 Q39g Q420 Q480 Q850 Q690
215 305 3458 375 410 52 830

25 215 05 345 37 210 520 804
30 215 305 345 n 387 477 554
35 218 a2 kv | n 3as 437 505
40 21 280 205 313 334 388 457
45 184 248 270 287 308 a1 411
50 178 228 248 283 27¢ 328 391
55 185 200 227 240 255 314 386
60 153 103 208 223 242 208 348
65 141 177 190 215 232 281 a
70 131 m 102 208 222 284 22
75 122 165 124 197 210 248 284
80 11 159 178 187 199 224 239
85 113 152 187 177 187 204 218
=i} 108 148 158 186 172 188 186
a5 108 139 148 153 58 171 178
100 102 131 137 142 148 157 184
105 ag 122 128 131 135 144 150
110 o5 114 1@ 122 125 133 138
115 a1 108 10 113 1a 123 128
120 87 ga 103 108 108 114 118
125 82 23 86 2% 10 168 100 110
130 77 87 ac 82 2 a0 102 102
135 73 82 85 88 83 85 Bs
140 6o fo0 8 87 29

145 65 (! 75 78 81 83

150 62 69 71 72 T 78 78 T
185 58 85 a7z as 80 72 ¥ 74
160 56 a1 a3 a4 @5 ag 89 70
165 53 68 a0 a1 82 a4 88
170 50 55 7 5 58 8 a2
175 48 52 54 55 55 57 -]
180 48 50 51 52 53 55 58
185 44 47 45 4% 50 52 53
180 42 45 4 47 48 a0 50
185 40 43 N 45 45 7 48
200 38 41 42 43 43 45 45
210 35 38 ae ae 40 41 42
220 32 35 35 38 38 37 38
230 30 32 33 a3 n 34 35
240 28 30 30 i k3 | 32 32
250 28 27 28 28 28 20 3
Ly 388 323 08 204 281 25.0 27

4y, Is the maximum slenderness ratio of the member having negligible buckling effact.
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36. Table 8.5b%

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

2) Grade 5275 steel, web thickness >16mm £40mm — design strength p, = 265N/mm”*

dit Stiffener spacing ratic a/d
04 |05 |08 [O07F |08 |08 [10 |12 [14 [18 18 [20 [25 [30 [
55 | 159 | 158 | 158 | 158 | 158 | 158 | 158 | 168 | 159 | 158 | 160 | 168 | 168 | 150 | 158
80 | 189 | 160 | 150 | 150 | 160 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 169 | 150
85 (160 | 150 | 150 | 150 | 150 | 168 | 160 | 160 | 160 | 169 | 150 | 150 | 1560 | 160 | 167
70 | 160 [ 169 | 160 | 150 | 160 | 15@ | 150 | 180 | 159 | 156@ | 159 | 158 | 158 | 154 | 161
75 (159 [ 159 | 150 | 159 | 150 | 150 | 150 | 159 | 150 | 155 | 154 | 152 | 150 | 148 | 145
80 | 150 | 169 | 150 | 1568 | 150 | 160 | 150 [ 167 | 163 | 150 | 148 | 147 | 144 | 142 | 138
86 | 189 | 160 | 150 | 150 [ 160 | 150 | 158 [ 152 | 148 | 145 | 143 | 141 | 138 | 128 | 132
80 (159 | 159 | 159 | 159 | 159 | 158 | 163 | 147 | 143 | 13@ | 137 | 135 | 132 | 120 | 128
86 | 150 | 169 | 159 | 150 | 180 | 164 | 140 | 142 | 137 | 134 [ 131 [ 120 | 128 | 124 | 120
100 | 169 | 189 | 159 | 1560 | 166 | 150 | 144 [ 137 | 132 | 128 | 126 | 124 | 120 | 118 | 113
105 | 169 | 150 | 150 | 150 | 1562 | 145 [ 139 [ 132 | 127 | 123 | 120 | 118 | 114 | 112 | 108
110 | 189 | 150 | 150 | 153 | 148 | 141 | 134 | 127 [ 121 | 117 [ 114 [ 112 | 10 | 107 | 103
115 | 159 | 159 | 150 | 152 | 144 | 123 | 120 [ 122 | 116 | 112 | 110 | 108 | 104 | 103 | 9@
120|189 | 160 | 158 | 149 | 140 | 132 | 125 | 117 [ 1171 | 108 | 105 | 103 | 100 | 98 25
125 | 159 | 159 | 155 | 145 138 | 127 | 120 (112 | 107 | 103 [ 101 | @@ |98 |94 |91
130 [ 160 | 160 | 152 | 141 (132 [ 123 | 116 (108 | 108 |02 [o7 |95 |02 |o1 | &7
135159 | 159 [ 148 | 137 (127 |19 | 111 [ 104 |99 |96 [e3 |e2 |8s |87 |84
140 | 159 [ 158 | 145 | 124 | 123 | 114 | 107 | 1CO | 956 a2 80 88 &8 84 -4
145159 | 155 [ 142 | 130 (119 | 10 | 104 (67 |92 |80 (87 |85 |83 |81 |78
160 | 169 | 162 | 132 | 128 | 115 | 107 | 100 | €3 88 86 84 a2 80 78 78
165 | 169 | 149 | 135 | 122 | 111 | 103 | 87 €0 88 83 81 80 77 78 73
160 | 150 | 147 | 132 (119 | 108 | 100 (84 |87 |83 (81 |70 |77 |75 |74 |7
185 | 169 | 144 | 120 | 115 | 105 | 87 | @1 88 | 31 78 7 |76 |73 72 | 88
170 [ 158 | 141 (125 |12 (102 (94 |88 (82 |78 |78 |74 |73 |71 |88 |ea7
175 | 166 | 138 | 122 | 108 | 99 2, 88 80 78 74 72 71 ag a7 as
180 (163 [ 135 | 119 | 105 | 96 | &8 | &3 78 |74 72 70 | oe | 67 a8 | a3
185|161 [ 132 | 115 [ 102 | @3 | 88 | &1 7 |72 |70 88 |97 |85 |64 |81
160 | 149 | 120 | 112 | 100 | 1 84 | 7@ 74 |70 |68 66 |85 (63 |82 |80
185146 | 127 (100 |97 |89 (82 |77 |72 |98 |68 [@5 |63 |62 |61 |58
200 | 144 | 124 | 107 | 95 88 | &0 |75 70 |67 |95 63 |92 |80 |58 |57
205 | 141 | 121 | 104 | 92 84 |78 |73 (68 |65 |93 a1 a0 | 58 58 | 55
2101139 | 118 | 102 | €0 82 |78 | T 87 |64 |91 80 | 58 | 57 58 | 54
215 (137 | 115 | g8 88 &80 74 70 85 82 an 58 58 56 55 53
220 | 134 | 112 | 97 88 78 73 38 B84 a1 50 57 58 56 54 52
225(132 | 110 | @5 84 7 7 a7 a2 58 57 58 55 53 52 50
230 (120 (108 (93 |82 |78 |70 |85 (@1 |58 |58 [58 [54 |52 |51 |48
2351127 | 105 | &1 a 73 a8 84 80 57 58 54 53 51 50 48
240 (125 (103 (88 |7@ |72 |67 |63 [58 |58 |54 |52 (52 |50 |48 |47
245|123 | 101 | 87 77 70 85 a1 57 54 53 51 50 48 48 48
260 (120 o0 |86 |78 |60 [@4 |60 [56 |53 |52 |50 (40 |48 |47 | 46
Mole : For other steel grades not covered in Table 8.5, refer fo Appendix 8.3.

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

2) Grade 5275 steel, web thickness >16mm < 40mm ~ design strength p, = 265N/mm*

260

Stiffener spacing ratio ald

04 |05 |08 |07 [08 |09 |10 |12 |14 |18 [18 [20 [25 |30 [«

152 | 158 | 150 [ 159 [ 150 | 15@ | 1589 | 150 | 150 | 180 | 180 | 150 | 180 | 150 | 15@

160 | 160 | 180 | 160 [ 150 | 159 | 159 | 189 | 159 [ 159 | 150 | 160 | 189 | 180 | 150
160 | 166 | 160 | 160 | 160 | 169 | 16@ | 169 | 160 | 15@ | 156 | 160 | 160 | 168 | 167
160 | 150 [ 180 | 150 [ 150 | 152 | 159 | 180 | 150 | 168 | 158 | 158 | 186 | 154 | 151
162 | 162 | 160 | 160 | 1560 | 160 | 169 | 169 | 150 | 158 | 154 | 162 | 150 | 148 | 145

168 | 159 | 150 | 180 | 159 | 180 | 159 | 157 | 183 | 150 | 148 | 147 | 144 | 142 | 138
156 | 150 | 150 [ 159 | 159 | 150 | 168 | 152 | 148 | 145 | 143 | 141 | 138 | 135 | 132
15@ | 160 | 160 | 160 | 189 | 158 | 163 | 147 | 143 | 13@ | 137 | 135 | 132 | 130 | 126
160 | 150 | 180 | 150 | 159 | 164 | 149 | 142 | 137 | 124 | 131 | 120 |12 124 | 120
162 | 162 | 160 | 160 | 166 | 180 | 144 | 137 | 132 | 128 | 126 | 124 [ 120 | 118 | 113

169 | 169 | 180 | 150 | 182 | 145 | 139 | 132 | 127 | 123 | 120 [ 118 [ 114 | 112 | 108
160 | 150 | 160 | 156 [ 148 | 141 | 134 [ 127 | 121 [ 117 | 114 | 112 [ 108 | 107 | 108
160 | 160 | 160 | 162 | 144 | 136 | 130 | 122 | 116 | 112 | 110 | 108 | 104 | 103 | 8@
160 | 160 | 158 | 140 | 140 | 132 | 125 | 117 | 111 | 108 | 1C5 | 103 | 1CO | 98 | ©5
15 | 150 | 185 (145 [ 136 | 127 | 120 | 112 | 107 103 | 101 |88 |66 |84 | ®1

168 | 162 | 162 | 141 [ 132 | 123 | 116 (108 | 103 |08 |97 |96 [92 |91 37
160 | 150 | 148 | 137 [ 127 | 119 | 111 [ 104 |99 (98 |82 |82 (B8 |87 | &4
169 | 158 [ 145 (134 (123 | 114 | 107 | 100 |95 | @2 |90 |88 |88 |84 |81
160 | 155 [ 142 | 130 [ 119 | 110 | 104 |87 |92 |68 |87 |86 [82 |& 78
160 | 162 139 [ 126 | 115 | 107 | 1C0 | 63 |86 | &6 84 |82 |80 |78 |78

160 | 140 [ 135 [ 122 | 111 | 103 | 87 g0 (88 |83 |81 80 |77 |78 |73
162 | 147 [ 132 (119 | 108 | 1CD | 84 87 |83 |8 7€ |77 |76 | T4 | T
160 | 144 | 120 | 115 | 105 | @7 21 8 | 81 78 |78 |75 |73 |72 |&@
168 | 141 [ 125 | 112 | 102 | 94 88 82 |78 |78 |74 (T2 |7 86 | 87
166 | 138 | 122 | 108 | 00 | ¢ &6 80 |78 |74 T2 | T 89 |87 (85

163 [ 135 | 110 | 105 |08 |80 |83 (78 |74 |72 |70 |68 |67 |@8 (@83
151 | 132 [ 115 (102 | @3 | 88 |81 78 |72 |70 |88 |87 |85 |64 |B1
148 | 129 | 112 | 100 | 91 84 |70 |74 |70 |68 |68 |66 |63 |62 |@&0
146 | 127 | 102 |97 |88 |82 |77 |72 |88 |88 (&5 (83 (&2 |[@&1 52
144 | 124 | 107 |95 |88 |80 |75 70 |67 |85 |83 (62 (60 |58 |57

141 | 121 | 104 [ @2 B4 |78 |73 B8 |85 |83 (81 (80 (59 |58 |55
139 | 118 | 102 |90 | 82 | 78 k! 67 |84 |@&1 80 | 58 | 57 58 | 54
137 | 115 | @ | &8 80 |74 70 65 |82 |80 50 (58 |58 55 |52
134 [ 112 |67 |88 |78 |73 |68 84 | 91 58 |57 |56 |55 |54 |52
132 | 110 | 95 | &84 7T a7 62 |58 |57 (58 |55 |53 52 | 50

130 | 106 (83 (82 |75 |70 |®©5 a1 58 |56 |55 [54 (52 |51 49
127 | 105 | &1 & 73 |68 |04 60 | 57 |56 54 [5832 |51 50 |48
125 | 103 | 8@ |78 |72 |67 |@3 58 |58 |54 52 (52 |50 |48 |47
123 | 101 | B7 | 77 70 |86 |61 57 |54 |53 51 50 |48 |48 | 48
120 [ 0e (85 |78 |60 |84 |80 568 |53 |52 50 [40 |48 47 | 45

Note : For other steel grades not covered in Table 8.5, refer {o Appendix 8.3.

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

Table 8.5d - Shear buckling strength ., (N/mm®) of a web (for 16mm <t <40mm)

4) Grade 5265 steel, web thickness >18mm <40mm — design strength p, = 345Nimm*

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 p, = 345N/mm®

dit Stiffener spacing ratio ald
04 [05 [06 [O7 [OB 089 10 [ 1.2 | 1.4 18 [ 18 [20 |25 [ 30 [e

55 [ 207 | 207 | 207 | 207 | 207 [ 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207
80 | 207 (207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 203 | 150
66 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 201 | 2c0 | 168 | 184 | 160
70 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 200 | 168 [ 183 | 191 | 187 | 185 | 180
75 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 167 | 102 | 188 | 185 | 183 | 179 | 177 | 171
80 | 207 | 207 | 207 | 207 | 207 | 205 | 188 | 160 | 184 | 180 | 178 | 174 | 170 | 168 | 182
85 | 207 | 207 | 207 | 207 | 2¢6 | 198 | 181 | 182 | 176 | 172 | 182 | 185 | 161 | 159 | 153
80 | 207 | 207 | 207 | 207 | 200 | 182 | 184 | 175 | 168 | 163 | 180 | 157 | 162 | 160 | 144
85 | 207 | 207 | 207 | 205 | 164 | 185 | 177 | 1687 | 180 | 165 [ 167 | 149 | 144 | 142 | 1356
100 | 207 | 207 207 | 189 [ 182 | 178 | 170 | 180 | 152 | 147 | 144 | 141 | 137 | 135 | 120
105 [ 207 | 207 (206 | 194 | 182 | 172 | 183 | 162 | 145 | 140 | 137 | 134 | 131 | 128 | 123
10| 207 | 207 (202 | 188 [ 178 | 185 | 158 | 145 | 138 | 124 | 131 | 128 | 125 | 123 | 118
ME| 267 | 207 (187 | 182 | 170 | 150 | 140 | 139 | 122 [ 128 | 125 | 123 | 119 | 117 | 113
1201 207 | 207 162 (177 | 184 | 162 | 143 | 133 | 127 | 123 | 120 | 198 | 114 | 112 | 108
125 | 267 | 204 [ 187 | 171 | 158 | 146 | 137 [ 128 | 122 | 118 | 115 | 113 | 110 | 108 | 104
130 [ 207 (200 | 182 | 168 | 152 | 140 | 132 [ 123 | 117 | 113 | 111 | 108 | 105 | 104 | 1C0
135 | 207 | 185 | 177 | 180 | 148 | 135 | 127 | 118 | 113 | 100 | 1€8 | 165 | 102 | 100 | @8
140 ) 207 | 101 [ 172 | 185 [ 141 | 130 | 122 | 114 [ 102 | 105 | 1C3 | 101 (98 | @8 | @2
145|207 (187 [ 187 | 140 [ 138 | 126 | 118 | 110 [ 105 [ 102 |96 |97 |95 [e3 | sg
150 (2C5 | 183 | 162 | 144 | 131 | 122 | 114 | 106 | 102 |98 |96 |94 |91 a0 | 88
185 [ 201 | 178 | 167 | 140 | 127 | 118 | 111 | 103 |88 |96 |03 (@1 |88 |87 |84
160 | 168 | 174 | 152 | 135 | 123 | 114 | 107 | 1CO | 85 [z ae 88 86 84 &1
185 | 164 | 170 | 147 | 131 [ 119 | 111 | 104 |97 (02 | 8¢ |87 |88 |83 |82 |78
170 | 181 | 165 | 143 | 127 | 118 | 107 | 101 | 84 a0 87 88 83 &1 e 78
175 | 187 | 181 | 130 | 124 | 113 | 104 | 98 a1 87 &4 82 81 e v T4
180 | 184 | 157 | 135 | 120 | 109 [ 101 | 96 86 88 82 80 78 78 75 72
185 180 [ 183 (131 (117 |1c6 |98 (93 |88 |82 [s80 |78 |78 |74 |73 |70
180 | 177 | 140 (128 | 114 | 104 | @8 [0 84 80 77 78 74 T2 71 a8
185 | 173 | 145 (125 | 111 | 101 | 84 88 82 78 78 74 72 70 ag ae
200 | 170 [ 141 (122 | 108 (98 | 91 88 (8 |78 |74 |72 |71 |60 |67 |86
205(166 | 138 (110 | 106 |96 |86 (84 |78 |74 |72 |70 |6p |87 |68 |63
210 183 | 134 (116 | 103 |84 (87 |B2 |78 |72 |70 |88 [(©7 |85 |84 |e2
215( 180 | 131 | 113 | 1071 | 82 25 80 T4 71 83 a7 a8 a4 a3 a0
2201156 [ 128 |11 | @8 |80 |83 |78 |73 |80 |67 (85 |94 |82 [s1 |58
225|152 (125 (108 | 86 | 88 | 81 7 (7™ |88 |85 |84 @3 |61 60 | 58
230 (149 | 123 | 108 | @4 |88 |78 |74 [8e |88 |84 |62 |81 |80 |58 |58
235(146 | 120 | 108 |82 |84 |78 |73 [e88 |85 |83 |81 |60 |58 |57 |55
240 (143 | 115 | 101 [ B0 | B2 (78 |71 [87 |@3 |61 |80 |58 |57 |58 |54
245 | 140 | 115 | g0 88 an 74 70 86 82 a0 58 58 58 55 53
2501137 | 115 |97 |87 |78 |73 |88 |84 |84 56 |57 |58 [55 |54 |52

Nate : For other steel grades not covered in Table 8.5, refer fo Appendix 8.3,

dit Stiffener spacing ratio ald
04 |05 |08 (07 |08 |09 1.0 1.2 [ 1.4 1.8 18 120 [25 |30 | o
55 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207
80 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 203 | 159
95 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 201 | 200 | 1685 | 184 | 180
70 | 207 | 207 | 207 | 207 | 207 | 207 (207 | 205 | 200 | 166 | 163 | 181 | 187 | 185 | 180
75 | 207 | 207 | 207 | 207 | 207 (207 (205 (107 | 102 | 188 | 185 [ 183 | 170 | 177 | 171
80 | 207 | 207 (207 | 207 | 207 | 205 | 168 | 120 | 184 | 180 | 176 | 174 | 170 | 188 | 182
85 | 207 | 207 | 207 | 207 208 [ 1688 | 191 | 182 | 178 | 172 | 182 | 185 | 181 | 180 | 153
90 | 207 | 207 | 207 | 207 | 200 [ 162 | 184 | 175 | 168 | 183 | 180 | 157 | 152 | 150 | 144
85 | 207 | 207 | 207 | 205 | 184 | 185 | 177 | 167 | 160 | 165 | 161 | 140 | 144 | 142 | 138
100 | 207 | 207 | 207 | 169 | 188 | 178 | 170 | 180 | 152 | 147 | 144 | 141 | 137 [ 135 | 120
105 | 207 | 207 | 208 | 184 | 182 (172 [ 183 | 162 | 145 | 140 | 137 [ 134 | 131 | 1258 | 123
110 | 207 (207 | 202 | 188 | 176 | 165 | 156 | 145 [ 138 | 134 | 131 [ 128 | 125 | 123 | 18
115 | 207 | 207 | 197 | 182 | 170 (160 | 140 | 130 | 132 | 128 [ 125 [ 123 | 118 | 117 | 113
120 [ 207 | 207 | 102 | 177 | 184 | 152 | 143 | 133 | 127 | 123 | 120 | 118 | 114 | 112 | 108
125 | 207 | 204 | 187 | 171 | 168 [ 148 | 137 | 128 | 122 | 118 [ 115 | 193 | 110 | 108 | 104
120 | 207 | 200 | 182 | 186 | 152 | 140 | 132 | 123 | 117 | 113 | 111 | 100 | 105 | 104 | 100
135|207 | 185 | 177 | 180 [ 148 | 135 | 127 | 118 | 113 [ 1c@ | 106 | 105 | 162 | 100 | o8
140 | 207 | 181 | 172 | 165 | 141 | 130 | 122 | 114 | 102 | 105 | 103 | 101 [ 98 | 968 | @2
145 | 207 | 187 | 187 | 140 [ 128 [126 | 118 | 110 | 105 | 102 | 88 | 87 95 |93 |80
150 | 205 | 183 | 162 | 144 | 131 | 122 | 114 | 108 | 102 |08 |98 | 94 1] 20 | 38
165 | 201 | 17 187 | 140 | 127 | 118 | 111 | 103 | 08 B85 a3 a1 88 87 84
180 ( 163 | 174 | 162 | 135 | 123 | 114 | 107 | 100 | 95 g2 |80 | 88 88 | 84 |81
185 [ 104 | 170 | 147 | 121 | 112 | 111 | 104 | 07 az 89 | 87 88 83 |82 | T8
170 | 181 | 185 | 143 | 127 | 116 | 107 | 101 [ @4 | @0 87 | 85 83 81 78 T8
175 | 187 | 181 | 138 | 124 | 113 | 104 | 98 a1 87 84 | 82 81 T8 |77 T4
180 | 184 | 157 | 135 | 120 | 102 | 101 | @56 80 85 8z S0 78 76 75 T2
185 | 180 | 183 | 131 | 117 | 106 | 9@ @3 |88 |82 80 | 78 78 T4 |73 |70
180 | 177 | 148 [ 128 | 114 | 104 | 08 a0 84 &0 il 78 T4 72 sl 48
185|173 | 145 [ 125 | 111 | 101 | 94 a8 82 78 78 74 72 70 ae a6
200 | 170 (141 [122 | 1c8 | 98 (91 88 80 |78 T4 | 72 ! 86 | 87 |85
205 1688 | 138 | 119 | 106 | 98 &8 B84 T 74 72 7o e a7 i g3
210 | 183 | 134 [ 118 | 103 | 94 &7 82 78 73 70 688 a7 a5 B4 a2
215 | 158 | 131 | 113 | 101 | 92 &5 80 74 | T a8 67 |86 a4 83 | a0
220|166 | 128 | 111 | @8 a0 83 78 73 89 87 B85 84 82 81 5
225|162 | 125 | 108 | €8 88 81 78 71 a8 a5 B4 83 a1 a0 58
230 | 148 | 123 | 108 | 84 88 e 74 8e 88 84 82 81 80 58 58
235 | 146 | 120 (103 | 02 | 84 78 73 |68 |85 62 |81 a0 58 | 57 |55
240 ( 143 | 118 | 101 | €O 82 7B 71 87 83 81 80 58 57 58 54
245|140 | 115 | 2@ 88 80 74 70 65 a2 8o 59 58 58 58 53
250 ] 137 | 143 | 97 87 |79 |73 ae 84 |81 50 57 | 58 55 |54 |52
Note : For other steel grades not covered in Table 8.5, refer 1o Appendix 8.3.

37 Revision of web thickness.
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38. Table 8.5e%

Table 8.5e - Shear buckling strength g, (N/mm?) of a web (for ¢ €16mm)

5) Grade Q235 steel, web thickness <16mm - design strength p, = 215N/mm’

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

5) Grade 5480 steel, web thickness € 16mm - design strength p, = 460N/mm’

Stiffener spacing rat

0.5 0 TR =5

dit Stiffener spacing ratio ald
04 [05 |08 07 |08 [0®8 1.0 [ 1.2 1.4 1.8 18 20 [25 30 Je

58 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 128 | 126 | 120 | 128
80 128 | 128 (128 | 128 120 120 | 120 120 120 | 120 | 120 | 128 | 128 | 120 | 120
66 | 120 | 120 | 128 | 120 | 120 | 120 | 120 | 120 | 128 | 128 | 128 | 120 | 128 | 128 | 120
70 | 120 128 | 128 | 12D | 12D | 120 | 120 ( 120 | 120 | 120 | 12D | 120 | 120 | 120 | 120
75 | 120 | 120 | 120 | 120 | 120 120 | 120 120 | 120 | 120 | 120 | 120 | 128 | 127 | 124
80 | 128 | 120 | 128 | 120 | 128 | 120 | 120 120 | 128 | 120 | 127 | 129 | 124 | 123 | 120
85 | 128|120 | 128 | 128 | 120 120 | 120 120 | 127 | 126 | 123 | 122 | 110 | 118 | 115
00 | 120| 128 | 120 | 120 120 | 120 [ 120 | 129 | 123 [ 121 | 118 | 117 | 115 | 114 [ 111
95 120 | 128 (128 | 120 | 120 | 120 | 127 [ 122 [ 118 [ 117 [ 118 | 113 | 111 | 110 | 108
100 | 128 | 128 | 128 | 128 | 128 | 128 | 124 | 119 | 115 | 113 | 111 | 108 | 107 | 105 | 102
105) 120 | 120 | 120 | 128 | 120 | 125 | 120 | 145 | 141 | 108 | 108 | 105 | 102 | 101 | o7
10| 128 | 128 | 128 | 128 | 127 [ 122 | 117 | 191 | 107 | 105 | 102 | 101 | @8 o8 02
115 120 | 120 | 128 | 128 | 124 | 118 | 113 | 10B | 104 [ 101 | 88 | 87 | 84 | 82 | 88
120 ( 120 | 120 | 120 [ 127 | 121 | 115 | 110 | 104 [ 100 | @7 | ©4 | @2 | 8O | 88 | 85
125| 120 | 120 | 128 | 124 | 118 | 112 [ 107 | 100 | @8 | €2 | @0 | 86 | 86 | 85 | &1
130 | 128 | 128 | 128 | 122 | 115 108 | 103 | 97 22 88 87 85 83 81 78
135 128 | 120 | 127 | 118 | 112 | 105 | 100 | @2 88 58 84 | 82 80 78 78
140 120 | 120 | 125 (116 | 100 | 102 | ©6 | 90 | 85 | 83 | 81 | 78 | 77 | V5 | 73
145| 120 | 128 | 122 | 114 | 105 | 89 | €3 | 88 | 82 | B0 | 78 | 78 | T 73| 70
180 | 120 | 128 | 120 | 111 | 103 | 98 | €0 | 84 | 8O | 77 | 75 | 74 | 72 | 7O | 68
165 120 | 128 | 117 | 10B | 100 | 92 87 81 77 74 3| T e 88 85
180 | 128 | 128 | 115 | 105 | 87 a0 84 78 75 72 70 | 8@ 87 a8 a3
185| 120 | 124 | 113 | 103 | 84 | 87 | 81 | 78 | 72 | 70 | 9B | 87 | 65 | B84 | &1
170 | 128 | 122 | 110 | 100 | &1 84 i} 74 70 a8 a6 85 83 62 80
175|128 | 120 | 108 | @7 | 88 | 82 | ¥7 | 72 | 68 | 98 | 64 | 82 | &1 80 | 58
180|128 | 197 | 105 84 | 86 | &0 | 76 | 70 | @8 | @4 | 83 | 81 | 680 | 58 | 58
185|120 | 1156 {103 | 92 | 84 | 77 | 73 | 68 | 64 | 82 | 91 | 80 | 58 | 57 | 55
190|127 | 113 | 100 | 86 | 81 | 76 | 71 | 68 | 82 | O1 | 58 | 58 | 58 | 55 | 53
195|126 | 111 | @8 | 87 | 7@ | 72 | 69 | 84 | &1 58 | 58 | 57 | 55 | 54 | 52
200|124 | 102 | 08 | 8 | 77 | 72 | 67 | 3 | 80 | 58 | 58 | 556 | 54 | 53 | 51
205(122| 107 | €3 | 83 | 75| 70 | 66 | 61 | 58 | 58 | 56 | 54 | 52 | 51 | 4@
210|120 (105 | @1 | 81 | 74 | 68 | 64 | 60 | 57 | 55 | 54 | 53 | 51 50 | 48
215|119 | 103 | 8¢ 78 T2 a8 a2 58 56 54 52 51 50 48 &7
220 117 | 11 87 7 70 85 a1 57 54 52 51 50 49 48 48
225|115 | 88 88 75 a8 84 80 58 53 51 50 4@ 48 47 45
230 113 | &7 83 74 a7 a2 58 54 52 50 40 48 47 48 44
235| 112 | 84 81 72 08 a1 57 53 51 40 43 &7 48 45 43
240 110 | 82 e 71 B84 60 58 52 | 50 48 47 48 45 44 42
245| 108 | B0 78 @ 83 58 55 51 &g 47 48 45 44 43 41
250) 107 | Be | 76 | 68 | B2 | 57 | 54 | 50 | 4B [ 4B | 45 | 44 | 43 | 42 | 40

7
7 a0
ag 88
a8 a8

80

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

Note

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 8.5f%

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

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

6) Grade @235 steel, web thickness >16mm £40mm — design strength p, = 205N/mm’

€) Grade 5460 steel, web thickness >16mm < 40mm — design strength p, = 440N/mm*

Stiffener spacing ratio a/

it —_Stiffener spacing ratio ald
0.4 [05 08 |07 |08 [08 1.0 1.2 1.4 1.8 1.8 20 |25 30 )

b5 123 [ 123 [ 123 | 123 [ 123 128 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123
80 123 | 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
70 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 125 | 123 | 125
75 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 120
80 123 | 123 | 123 [ 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 121 | 120 | 118 | 118
85 123 | 123 | 123 | 123 [ 123 | 123 | 123 | 123 | 122 [ 120 | 119 | 118 | 118 | 114 | 112
a0 123 | 123 | 123 | 123 | 123 | 123 | 123 | 122 | 118 | 117 | 115 114 | 112 | 110 | 107
B85 | 123 | 123 | 123 | 123 123 | 123 | 123 | 118 | 115 | 113 | 111 | 110 | 108 | 103 | 103
100 | 123 | 123 | 123 | 123 | 123 | 123 | 120 | 115 | 112 | 100 | 107 | 103 | 104 | 102 | @0
105 123 [ 123 | 123 | 123 | 123 [ 120 | 118 | 111 | 108 | 105 | 103 | 102 | 100 | 88 | ©5
110 | 123 | 123 | 123 | 123 | 122 [ 117 | 113 | 108 | 104 | 102 | 100 | 98 86 84 | €0
15| 123 | 123 | 123 | 123 | 120 | 114 | 170 | 105 | 101 88 il B4 a1 80 a6
120 | 123 | 123 | 123 | 123 | 117 | 111 | 107 | 101 | o7 B4 | 82 | 80 | 88 &s | 83
125 | 123 [ 123 | 123 | 120 | 114 | 108 | 104 | @8 k3 20 &8 87 84 83 Te
130 | 123 [ 123 | 123 [ 118 | 111 | 105 | 103 | 04 | €0 87 85 | 83 81 7| 78
135 | 123 | 123 (123 | 115 | 108 | 102 | @7 a1 88 84 82 80 78 T8 73
140 | 123 | 123 [ 120 [ 153 | 103 | 89 24 87 | 83 31 | T | 75 74 71
145 | 123 | 123 [ 118 [ 110 | 103 | @8 81 84 | s0 78| 78 | 7B | 72 71 a8
160 | 123 | 123 | 118 | 108 | 100 | 83 88 | 82 | T8 7| 73 72 | 70 ge | 68
165 | 123 | 123 | 114 | 105 | @7 80 85 78 75 73 71 7o 58 a7 a4
180 123 | 121 | 111 | 102 | 84 | &7 az2 7e 73 70 86 | 87 | 88 84 a2
185 | 123 | 118 | 108 | 100 | @2 | B85 ap | 74 il 88 | 97 | 65 64 82 | &0
170 | 123 | 118 | 107 | 87 | 88 | 82 7 72 8o 86 | 85 a3 62 a1 58
175 | 123 | 118 | 105 | o5 88 80 75 70 87 84 | 683 82 80 58 | 57
180 [ 123 | 114 | 102 | B2 84 78 73 68 85 a3 a1 80 58 57 | 55
185 | 123 | 132 | 100 | 80 | B2 76 7 66 | 63 a1 56 58 57 58 53
180 [ 123 | 170 | 08 a7 e 74 ee B84 a1 58 58 57 55 54 52
165 121 | 108 | 08 85 77 72 87 83 a0 58 58 55 54 53 51
200 | 120 | 103 | B3 83 75 70 88 | 61 58 58 55 | 54 | 52 51 48
205 ( 118 [ 104 | &1 81 74 | 68 84 80 57 56 54 5 | 50 48
210 118 | 102 | 89 T8 | 72 | 66 a2 58 55 54 52 5 50 48 47
215 | 115 | 100 | 87 77 | 70| 85 81 57 54 52 51 50 48 48 48
220 | 113 | 88 85 75| 68 83 80 55 | 53 51 B0 | 48 48 47 45
225|112 | 88 | 83 74 87 62 58 54 52 50 40 48 48 48 44
230 110 | B4 81 72 65 81 57 53 51 40 48 47 45 45 | 43
235 108 | 82 7e 70 | 64 58 56 52 49 48 47 <6 44 44 42
240 | 107 | @0 78 B8a a2 58 56 | 51 48 47 48 45 | 44 43 | #
245 105 | 88 78 68 61 57 53 50 | 47 48 45 44 | 43 42 40
250 | 104 | 87 74 68 | 60 56 52 48 | 48 45 44 43 | 42 41 3e

=

04 0.8 0.7 | 08 oe 1.0 12 1.4 1.0 20 25 a0 x
55 284 204 | 264 | 284 | 284 | 284 | 264 | 204 201 | 257 | 254 3
a0 264 284 | 284 | X 204 | 264 | 284 | 28 248 | 244 | 242
85 284 204 | 264 | 204 | 2684 | 204 | 255 | 248 238 | 231 | 220
70 284 204 | 264 | 284 | 283 | 254 | 244 224 | 219 | 218
75 264 204 | 264 | 204 | 253 | 244 | 233 212 | 208 | 203
80 204 | 204 190 | 104 | 100 | 183
85 264 | 284 187 | 182 | 179 | 172
00 284 | 204 177 | 172 | 180 | 182
05 264 | 280 18g8 | 183 | 180 | 154
100 264 | 253 155 | 152 | 148
105 | 284 | 284 | 246 | 228
110 | 284 | 261 | 239 | 220
115 | 2€ 255 | 232 | 212
20| 204 | 248 5 | 204
25| 284 | 242 108
211 188
204 | 181
1080 174
18¢ | 188
183 | 183
158
153
148
140

Nale - For olher steel grades not covered in Table 8.5, refer {o Appendix 8.3,

200 [ 104 | 150 | 137
180 | 155 | 134 | 119 | 108 | 100 | 04 g |84 |81 |79 |78 75 |74 |7
184 | 182 1119|1006 |08 |92 |88 |8 |70 7 |70 4 |72 |7
180 | 148 8 | 114 | 103 | 06 90 4 BO 7 75 74 4 L a8
176 | 145 | 125 [ 111 | 101 | B4 8 |82 |78 78 |74 | 72 70 (B0 | &8
172 | 142|122 |100 (90 |02 |88 (B0 (78 |74 |72 |7 & |88 |85
230|108 | 130 | 110 | 100 |97 |00 [84 |78 | 75 72 (71 |ee |67 |oe8 4
235|185 | 138 | 117 | 104 |98 |88 | &2 77 73 |71 |63 |88 |68 |65 |@&2
240 ) 181 133 | 114 | 102 |93 |80 (B |75 |72 |60 |es |es |e4 |83 |1
245|158 | 130 | 112 | 100 [ &1 |84 | 7 74 |70 |e8 |e8 |65 |83 |82 |a0
2501185 | 127 | 110 |08 180 |82 |77 |72 |eo lar |85 |64 [s2 |&1 |58
Nole : For other steel grades not covered in Table 8.5, refer fo Appendix 8.3

3 Revision of Table 8.51 - Shear Buckling Strength for S460 steel with web thickness >16mm < 40mm.
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40. Table 8.5g

Table 8.5¢ - Shear buckling strength qu (N/mm?) of a web (for t £16mm)

Table 8.5g - Shear buckling strength g. (N/mm®) of a web (for t <50mm)

7) Grade Q345 steel, web thickness <16mm — design strength p, = 310N/mm’

7) Grade 3550 steel, web thickness € 50mm — design strength p, =

S50N/mm”

Stiffener spacing ratio ald
I_ Q4 |05 |08 (07 |08 |08 1. 1. 1.4 18 |18 |20 [25 |30

55 | 160 | 168 | 160 | 100 | 168 | 168 | 183 | 168 | 186 | 190 | 188 | 183 | 128 | 183
80 | 185 | 128 | 185 | 183 | 185 158 | 185 | 183 | 125 [ 123 | 183 | 188 | 123 | 123
85 | 129 | 193 | 183 | 189 | 125 128 | 158 | 183 185 | 128 | 125 | 184 | 121 [ 180
70 | 188 | 123 | 185 | 123 | 183 | 180 | 188 | 188 | 184 | 181 [ 170 [ 177 | 174 | 172
75 | 128 | 128 | 180 | 189 | 185 | 188 | 188 | 182 | 177 | 174 | 171 | 160 | 168 [ 184

80 | 183 | 188 | 1858 | 188 | 188 | 188 | 183 | 176 171 | 167 | 164 | 162 | 158 | 157
85 | 189 | 180 | 180 | 188 | 1856 | 183 | 177 | 160 | 164 | 160 | 157 | 155 | 151 | 140
@0 | 185 | 185 | 180 | 183 | 185 | 177 | 171 | 163 | 157 | 153 | 150 | 148 | 144 | 142
95 | 183 | 180 | 180 | 183 | 178 | 172 | 1656 | 1558 | 151 | 148 | 143 | 140 | 138 | 134
100 | 185 | 188 | 188 | 184 | 174 183 | 150 | 150 | 144 | 138 | 138 | 133 | 120 | 127

105 | 188 | 183 | 188 | 179 | 160 | 180 | 153 | 144 | 137 | 132 | 120 | 127 | 123 | 121
110 | 183 | 183 | 183 | 174 | 164 | 155 | 147 | 137 | 131 | 128 | 123 | 121 | 118 | 118
15| 185 | 188 | 181 | 160 | 150 | 149 | 141 | 131 | 125 | 121 | 118 | 119 | 112 | 111
120 | 1856 | 188 | 177 | 1856 | 184 [ 144 | 135 | 128 | 120 | 118 | 113 | 111 | 108 | 108
125| 189 | 188 | 173 | 180 | 148 | 138 | 120 | 121 | 115 | 191 | 108 | 107 | 103 | 102

130 | 185 | 184 | 160 | 155 | 143 [ 133 | 124 | 118 | 111 | 107 | 104 | 102 | €9 | 98
135 | 1858 | 180 | 165 | 151 | 138 128 | 120 | 112 | 105 | 103 | 100 | @@ | 06 | 04
140 | 1853 | 177 | 180 | 143 | 133 | 123 | 115 108 | 103 | €6 | @7 | 96 | 82 | ¢

150 | 185 | 168 | 152 | 133 | 124 [ 115 | 108 | 100 | B8 93 | 80 | 8@ | 88 | 85

205 | 158 | 130 | 112 | 100 | @1 84 | v8 | 73| 70 | 68 | B8 | 85 | 83 | 82
210 153 | 127 | 100 | @7 | 88 | 82 | V7 | 72 | 68 | 66 | 64 | 83 ( &1 60
215| 150|124 107 | 95 | 88 | 80 | 75 | 70 | 67 | 84 | 63 | 62 | 60 | 50
220 | 147|121 [ 104 | 93 | B4 | 78 | 73 | 88 [ 85 | 83 | &1 a0 | 59 | 58
225 | 144 | 118 [ 102 | B g2 | 78 | 72 | 87 | 64 62 | 60 | 60 | 57 | 58

230 141 | 118 | 100 | &8 81 75 70 a5 8z ao 58 58 568 55
235 138 | 113 | €8 & | 78| 73 | 88 | 94 | 61 56 | 57 | 58 | 55 54
2401 135|111 | @8 | 85 | 77 | 72 | 7 | 83 | 60 | 5B | 56 | 55 | 54 53
245| 132|100 | 84 | 83 | 76 | 70 | 68 | &1 58 58 | 58 | 54 | 53 52
280 | 129 | 107 | @2 82 | 74 | 680 | 94 | 80 | 57 56 | 54 | 53 | 51 51

Nole : For other steel grades not covered in Table 8.5, refer o Appendix 8.3.

Stiffener spacing ratio aid
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Note

For other steel grades not covered in Table 8.5, refer lo Appendix 8.3

40 Revision of Table 8.5g - Shear Buckling Strength for 8550 steel with web thickness < 50mm.
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41. Table 8.5h*!

Table 8.5h - Shear buckling strength g (N/mm®) of a web (for 16mm <t < 35mm)

Table 8.5h - Shear buckling strength q. (N’mm=] of a weh (for 50mm <t <100mm)

8) Grade Q345 steel, web thickness >16mm <35mm — design strength p, = 295N/mm”

8) Grade 5550 steel, web thickness >50mm <100mm — design strength p, = S30N/mm°

dit Stiffener spacing ratio ald an Stiffener spacing ratic a/d

04 [05 |08 |07 |08 [0B [10 [1.2 |14 [18 |18 [20 |25 |30 | = D4 |05 Job Jo7 Jo8 Jo8 T10 112 14 [ 18 |3 =3
55 V77 | 197 (177 | 177 | 177 | 177 | 177 | 177 [ 177 | 177 | 177 | 177 | 177 | 177 | 177 55 318 | 318 | 318 | 318 | 318 [ 318 | 318 208
ac 77 | A7 | 177 | 77 | A77 | A7 | 177 | A77 | 177 | 177 | 177 | 177 | 177 | 177 | 177 80 3 318 | 218 | 318 | 312 | 318 | 318 282
85 AT | ATT (77 | A77 | 77 | 177 | 477 | 172 | 477 | 177 | 177 | 177 | 175 | 173 | 160 5 318 | 318 | 318 | 318 | 313 | 303 288
TO | ATF [ AT7 |77 | ATT |\ ATT | AT | 177 | 177 | 177 | 174 | 172 | 170 | 188 | 188 | 162 70 318 | 318 | 318 | 314 | 301 | 280 250
75 77 | A77 | 177 | 177 [ 177 | 177 | 177 | 175 | 171 | 168 | 169 | 164 | 161 | 150 | 155 75 318 | 318 | 318 | 302 | 288 | 278 233
80 | 177 | 177 | 177 | AT7 | 177 | 177 | 178 | 170 | 185 | 182 | 158 | 157 | 154 | 1582 | 147 80 318 | 318 | 307 | 297 | 278 | 283 219
85 A77 | 177 | 177 | 177 | 177 | 178 | 170 | 164 | 158 | 155 | 152 | 150 | 147 | 145 | 140 85 318 | 317 | 207 | 270 | 283 | 250 208
<] AT7 | A77 | 177 | 177 | 177 | 171 | 165 | 158 | 152 | 140 | 148 | 144 | 140 | 138 | 133 60 318 | 307 | 288 | 267 | 259 | 238 104
5 77 | A77 | 177 | 177 [ 173 | 165 | 1508 [ 152 | 148 | 142 [ 138 | 137 | 133 | 131 | 128 o5 318 | 208 | 276 | 256 | 238 | 223 184
100 [ 177 | 177 | 177 | 177 | 188 | 161 | 154 | 148 | 140 | 138 | 133 | 130 | 129 | 124 | 118 100 314 | 288 | 285 | 244 | 228 | 212 175
105 | 177 | 177 | 177 | 173 [ 183 | 185 | 148 | 140 | 134 | 128 | 123 | 124 | 120 | 118 | 114 279 | 265 | 233 | 215 | 202 | 188 | 180 | 174 | 170 | 187 | 182
M0 | 177 | 177 | 177 | 168 | 158 | 150 | 143 | 134 | 128 | 123 | 120 | 118 | 115 | 113 | 108 2n 244 | 222 | 208 | 183 | 180 | 172 | 168 | 162 | 150 | 154
ME| 77 | 177 | 175 | 184 [ 154 | 145 | 137 | 128 | 122 [ 118 | 115 | 113 | 110 | 108 | 104 200 | 233 | 212 | 107 | 185 | 172 | 184 | 150 | 155 | 152 | 148
120 | 177 | 177 | 171 | 150 [ 142 | 140 | 132 | 123 | 117 | 113 | 110 | 108 | 105 | 103 | 2 259 | 223 | 203 | 188 | 177 | 1685 | 157 | 152 | 148 | 140 | 142
125 ( 177 | 177 | 167 | 155 | 144 | 135 | 123 | 118 | 112 | 108 | 103 | 104 | 101 | €0 | 95 241 | 214 | 185 [ 181 | 170 | 158 | 1510 | 148 | 142 | 140 | 138
130 | 177 | 177 | 183 | 151 | 138 | 128 | 121 | 113 | 108 | 104 | 102 | 100 | @7 96 a2 131
135 | 177 | 174 | 150 | 148 | 135 | 124 | 147 | 108 | 104 | 100 | €8 e | 83 a2 88 126
140 [ 177 | 170 | 165 | 142 | 130 | 120 | 113 | 105 | 100 | ©F 84 | 83 | B0 8e | 85 21
145 | 177 | 167 | 151 | 137 | 125 | 116 | 108 | 101 | €7 2 | o1 80 | 87 86 [ B2 17
180 | 177 | 164 | 148 | 133 | 121 | 112 | 105 | 88 23 80 &8 86 | 84 83 | 78 113
165 | 177 | 160 | 144 | 128 | 117 | 108 | 102 | 85 | @0 87 | 85 | B4 81 B0 | 77 110 | 108 | 104
180 [ 176 | 157 | 140 | 125 | 113 | 105 | 98 az 87 86 83 81 Te 7 74 108 | 104 | 100
185 | 173 | 154 (133 [ 121 | 110 | 102 | 85 | 88 85 82 | &0 | 79 | T8 | 72 102 | 101 4
170 | 170 | 150 [ 132 | 117 | 107 | 96 83 | 88 82 80 | T8 76 | T4 73 70 100 £ a4
175 | 168 | 147 | 128 [ 114 | 104 | @8 80 84 80 7 76 T4 72 ™ 08 87 9z
180 | 185 | 144 [ 124 [ 111 | 101 | 82 87 82 | 78 | 73 72 70 60 | @8 B4 g3 80
185 | 162 [ 140 | 121 | 108 | 88 21 85 | 78 | 78 2T 70 | o8 87 | 84 ez Bl 87
180 | 158 | 137 | 118 | 105 | 85 88 83 7T T4 71 ag | a8 a8 65 | &3 8 S
185 | 167 | 134 | 115 | 102 | 93 | 88 | &1 | 75 | 72 | 66 | o8 | 88 | B4 | 83 | o1 87 |86 |a&
200| 154 | 130 | 112 | 100 | @1 84 78 73 70 a8 ae a5 a3 82 50 85 B4 80
205 | 151 | 127 | 108 | @7 88 82 77| 72 68 96 | 84 | 63 | 61 80 | 58 131 | 119 a7 g2 83 87 85 23 B1 78
210 | 148 | 124 | 107 | 88 88 80 75 | 70 67 64 | 83 82 | 60 50 | &7 128 | 118 g4 00 87 88 83 81 80 78
215 148 | 121 | 104 | 83 84 7a 73 68 es5 a3 31 a0 58 57 55 125 | 114 02 ) 85 83 81 70 78 75
220 | 143 | 118 | 102 | ®0 82 76 7 &7 62 a1 60 50 57 58 54 122 | 111 o0 ea 83 a1 78 77 78 73
225 140 | 115 | 80 88 &0 74 70 65 az a0 5@ 57 58 56 53 110 | 108 es 24 81 78 78 75 T4 T
220|137 | 113 | 87 | 8B | 70 | 73 | 88 | B4 | 81 56 | 57 | 58 | 55 | 54 | 52 131 | 117 | 108 | 08 g2 |86 |82 7 | ™ 74 |73 | 7O
235|134 | 111 | 80 | 85 | 77T | T a7 | 62 | 50 | 57 | 586 | 55 | 63 | 52 | 50 128 | 114 | 104 | 00 @0 | &4 | 80 7 | T4 72 |71 68
2401132 | 108 | 82 | B3 ( 75 | 70 | 65 | 61 | 58 | 568 | 55 | 54 | 52 | 51 | 4B 128 | 112 | 102 | 04 88 | & 78 74 | 73 7 70 | &7
245|128 | 108 | &1 81 74 a8 64 80 &7 56 54 53 5 50 48 123 | 109 | 100 | @2 87 &1 7 73 ] [<1%] 68 68
260 | 128 | 104 | 8@ 80 | 72 a7 63 | 59 | 58 54 53 52 50 48 | 47 121 1 107 | o8 80 85 8 75 P I0 [ 2] a7 B4

Note : For olher steel grades not covered in Table 8.5, refer to Appendix 8.3.

For other sleel grades not covered in Table 8.5, refer to Appendix 8.3

1 Revision of Table 8.5h - Shear Buckling Strength for $550 steel with web thickness >50mm < 100mm.
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42. Table 8.5i*

t 2
Table 8.5i - Shear buckling strength g. (Nimm’) of a web (for ¢ < 16mm) Table 8.5 - Shear buckling strength . (N'mm?) of a web (for t < 50mm)

% < - = : :
3) Grae G390 steel, webthickness 160 .~ dasign strength - = 350N 9) Grade S690 steel, web thickness < 50mm — design strength p, = G90N/mm’

dit Stiffener spacing ratio aid - 55 == =
04 [05 |08 |07 |08 [08 [0 |12 |1 |18 |18 |20 [25 [30 [ = N T e T o Tor T i et 55
[55 | 270 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 290 | 230 | 210 | 230 | 210 | 230 e T B e e = =
80 | 210|210 | 210 | 210 210 | 210 | 210 | 210 | 210 | 210 | 210 [ 240 | 207 | 205 | 200 00 | 414 | 414 | 214 | 414 | 413
85 | 210 [ 210 | 210 | 210 [ 210 [ 210 | 210 | 210 | 208 | 203 | 203 [ 201 | 198 | 103 | 101 cia 2 (B 0 I 4ol il
70 | 210 [ 210 | 210 | 210 [ 210 [ 210 | 210 | 207 | 201 | 107 | 165 [ 162 | 129 | 187 | 181 oo || e e | a1
41 414

76 (210 210 | 210 | 210 | 210 | 210 | 207 | 169 | 193 | 180 | 183 | 184 ( 180 | 178 | 172

80 [ 210 210|210 210 210 | 207 | 200 ( 191 | 185 | 181 | 178 | 175 [ 171 | 168 | 163
86 210 210 | 210 | 210 | 208 | 200 | 192 184 | 177 | 172 | 160 | 163 | 162 | 158 | 153
20 210 | 210 | 210 | 210 | 202 | 163 | 185 | 170 | 160 | 164 | 160 | 158 | 153 | 150 | 144
85 | 210 | 210 | 210 | 208 | 108 | 186 | 178 | 168 | 161 | 163 | 152 | 140 | 145 | 142 | 137
100 ( 210 | 210 | 210 | 201 | 190 | 180 | 171 | 160 | 163 | 148 | 144 | 142 | 138 | 135 | 130

105 | 210 | 210 | 208 | 195 [ 183 | 173 | 184 | 1563 | 140 [ 141 | 137 | 135 | 131 | 120 | 124
10| 210 | 210 | 203 | 180 | 177 | 188 | 1567 | 146 | 130 | 134 | 131 | 120 | 125 | 123 | 118
115 | 210 | 210 | 188 | 184 | 171 | 150 | 150 | 130 | 133 | 128 | 125 | 123 | 120 | 118 | 113
120 | 210 | 210 | 183 | 178 | 165 | 153 | 143 | 134 | 127 | 123 | 120 | 118 | 115 | 113 | 108
125| 210 | 205 | 188 | 172 | 168 | 148 | 138 | 128 | 122 | 118 | 115 | 113 | 110 | 108 | 104

130 | 210 | 201 | 183 | 187 [ 152 | 141 | 132 | 123 | 117 [ 114 [ 141 [ 100 | 103 | 104 | 100
135| 290 | 167 | 178 | 161 148 | 133 | 127 | 119 | 113 | 100 | 107 | 105 | 102 | 100 | ©6
140 | 210 | 162 | 173 | 185 141 | 131 [ 123 | 114 | 100 | 105 ( 103 | 101 | 98 96 | 83

205 | 167 | 138 | 118 | 108 | 66 28 &4 78 74 72 70 ag a7 o8 a3 165 | 108 102 o7 g5 go
210 | 184 [ 135 | 116 | 103 | 04 a7 82| 78| 73 70 | 88 | 87 a5 64 | 82 180 | 104 0o 05 02 87
215 | 1680 | 132 | 113 | 101 | B2 85 80 | T4 T1 68 | 67 | 86 | B84 63 | 80 188 | 180 o7 03 0o 85
220 157 | 128 | 111 | 88 | 80 83 78 | 73| 8@ 67 | 856 | 84 | 82 al 5¢ 181 | 156 05 el 88 &3
225|153 | 123 | 108 | 88 | B8 81 78 T a8 85 | 64 | 83 | 91 80 57 177 | 153 93 en Be 81
230 (150|123 (109 | 94 | g8 | T8 75 | 60 | 88 64 62 | &1 80 50 56 174 12 28 g4 ] 88 83
235|145 (120 | 104 | 92 ( 84 | 78 | 72 | 68 | 65 | 62 | 61 | 60 | 58 | 57 [ 56 110 96 |02 |80 |88 81

240 | 143 | 118 | 102 | 80 | B2 | 7B 71 87 | 83 81 a0 59 57 58 | 54 10 84 20 a7 85 8

245| 140 | 118 | 88 88 | 80 | 74 70| 85 | 62 ac | 58 58 56 56 | 83 105 92 83 85 83 8

250 138 | 113 | o7 87 | 7e | 73 88 | 89 | &1 56 | 57 | 58 56 54 52 180 111 ] 103 20 88 83 81 768 73
Nate : For ofher steel grades not covered in Table 8.5, refer fo Appendix 8.3. Nate : For other steel grades not covered in Table 8.5, refer to Appendix 8.3
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43. Table 8.5j* Table 8.5 - Shear buckling strength g (Nimm?) of a web (for 50mm < ¢ <100mm)

Table 8.5] - Shear buckling strength q. (N'mm°) of a web {for 16mm = £ £ 35mm)}

10) Grade 5630 steel, web thickness >50mm < 100mm — design strength p, = 650N/mm’

10} Grade Q290 steel, web thickness >16mm <35mm — design strength p, = 335N/mm’

di Stiffener spacing ratio a/d
5

dit Stiffener spacing ratio ald 05 |08 |07 |08 |o@ 1.0 | 1.2 1.4 1.8 2.0 30 | =
04 /05 [08 |07 [08 OO [10 [12 [14 [16 [ 18 [20 [25 [30 [ = 55 360 [ 380 | 380 | 360 | 300 | 385 | 370 | 360 | 382 342 331 | 321
55 | 201 201 [ 201 | 201 [ 207 | 201 | 201 | 207 | 207 | 201 | 201 | 201 | 201 | 201 | 201 80 300 | 300 | 390 | 380 | 380 | 387 | 351 | 340 | 331 a20 308 | 267
60 | 201|201 ( 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 200 | 109 | 104 85 | 300 | 300 | 300 | 300 | 379 | 383 | 340 | 332 | 3190 | 210 208 285 | 273
85 | 201 | 201 (201 | 201 | 201 | 201 | 201 | 201 | 201 | 108 | 187 | 105 | 102 | 100 | 185 70 | 30 90 | 300 | 383 | 384 | 348 | 331 | 312 | 200 | 280 277 264 | 254
70 | 201 ) 201 (201 | 201 | 201 | 201 | 201 | 200 | 105 | 101 | 188 | 187 | 183 | 181 | 178 75 | 200 | 300 (300 | 389 | 348 (320 | 312 | 203 | 270 | 280 258 247 | 237
76 201 ) 201 (201 | 201 | 201 | 201 | 200 | 103 | 187 | 184 | 181 | 170 | 175 | 173 | 188
80 | 300 | 300 | 380 | 355 | 332 | 312 | 204 (274 | 201 | 283 | 247 | 2 235 | 231 | 22
80 | 201 ) 201 | 201 | 201 | 201 ( 200 | 123 | 188 | 180 | 178 | 173 | 170 | 167 | 184 | 150 85 | 300 | 300 (367 | 340 | 316 | 205 | 277 | 258 | 248 | 238 | 232 | 228 | 221 | 218 | 200
86 | 201 )| 201 | 201 | 201 | 201 | 104 | 187 | 178 | 172 | 188 | 186 | 182 | 158 | 158 | 150 00 | 300 | 386 (355 | 320 | 301 | 278 | 201 | 244 | 232 | 225 | 210 | 215 | 200 | 208 | w67
B0 | 201 )| 201 | 201 | 201 | 198 | 187 | 180 | 171 | 185 | 180 | 157 | 154 | 150 | 147 | 141 95 | 360 | 375 | 342 12 | 285 | 264 | 247 | 231 | 220 | 213 | 208 | 204 | 108 | 185 87
95 | 201 ) 201 | 201 | 200 | 190 | 181 | 173 | 164 | 157 | 152 | 140 | 148 | 142 | 130 134 100 | 300 | 384 | 329 | 207 | 270 (250 | 236 | 210 | 200 (202 | 107 | 104 | 122 | 185 | 178
100 | 201 | 201 | 201 | 194 | 184 | 175 | 167 | 157 | 150 | 145 | 141 | 130 | 135 | 132 | 127
105 283 | 257 | 238 (224 | 200 | 100 | 102 | 188 | 184 | 172 | 178 | 180
105 201 | 201 | 201 | 189 | 178 | 188 | 160 | 150 | 142 | 138 | 134 | 132 | 128 | 128 | 121 110 270 | 240 | 228 | 214 | 108 | 100 | 184 | 170 | 178 | 171 | 188 | 182
110 201 | 201 | 107 | 184 [ 172 | 162 | 153 | 143 | 138 | 131 | 128 | 120 | 122 | 120 | 115 115 258 | 235 | 218 | 204 | 189 | 182 | 178 | 172 | 168 | 164 | 161 | 155
115 201 | 201 | 102 | 178 | 168 | 158 | 148 | 138 | 130 | 128 | 123 | 120 | 117 | 115 | 110 120 7 200 | 108 | 183 | 174 | 168 | 184 | 181 | 157 | 154 | 148
120 [ 201 ( 201 | 187 | 173 | 181 | 150 | 140 | 131 | 125 | 120 | 117 | 115 [ 112 | 110 | 108 125 200 | 188 | 175 | 167 | 162 | 188 | 155 | 150 | 148 | 142

125| 201 | 188 | 183 | 188 | 165 | 143 | 135 | 125 | 120 | 118 | 113 | 111 | 108 | 108 | 102

1301 201 | 195 [ 178 | 163 | 149 | 138 | 120 | 121 | 115 | 111 | 108 | 108 | 103 | 102 | 08
135 201 | 191 | 173 | 157 | 143 | 133 | 125 | 118 | 111 | 107 | 104 | 102 | 100 | 08 | o4
1401 201 | 187 | 188 | 162 | 138 | 128 | 120 (112 | 107 | 103 | 101 | o0 | @8 | 04 | @
145] 201 | 183 | 184 | 147 [ 133 | 123 | 118 | 108 | 103 | 100 | o7 | @5 | 93 ¢ 87
150 | 200 [ 170 | 158 | 142 ( 120 | 198 | 112 | 104 | 100 | @8 | 94 | @2 | @0 | 88 | 85

185 | 197 | 174 | 154 | 137 ( 125 | 115 | 108 [ 101 | @8 | @3 | @1 8o | &7 8 | B2
1801 183 | 170 [ 150 | 133 | 121 (112 (105| 08 | 93 | o0 | 88 | =8 | 84 | 83 | 70
185 | 180 | 168 | 145 ( 120 | 117 | 108 | 102 | @86 | #0 | 87 | 85 | 84 | &1 B8O | 77

180|180 | 154 | 1233 | 118107 | 00 | @3 | &7 [ 83 | s0 | 78 | 7w | w5 | 73 | 70 118 109 | 107 .

185|177 | 150 | 128 | 115 | 104 | o7 [ o1 | 85 | 81 | 7 | 78 | v8 | 72 | 71 | @8 115 [ 110 [ 100 | 104 | 102

180 | 173 | 145 | 128 | 112 | 102 | 04 | 88 | 82 | 78 | 76 | 74 | 73 | 71 | 88 | &7 112 | 107 | 104 | 101 | G0

185 (170 | 142 | 122 | 109 | 9@ | o2 | 88 | 80 | 786 | 74 | 72 | 71 | o2 | @8 | 86 110 | 104 (101 | o8 | @7

200 187 (130 (119 [109| o7 | 80 | 84 | 78 | 75 | 72 | 70 | 60 | a7 | 68 | &3 o5 ey ol [P (=) VR Y [P SO (o pe [
205|183 | 135 | 118 | 103 | 04 | &7 | 82 | 78 | 7a | 70 | 60 | o7 | &5 | B4 | &2 210 184 :gg 14 119 | 112 | 104 | 700 (00 [94 |02 [oo0 |38 85
210|160 (132 | 114 | 101| 92 | 85 | 80 | 74 | 71 | 60 | 67 | o8 | 8a | &3 | a0 218 Ll s 310 (08 02| O |98 | G if S (6T ) Be (83
215 153 [ 128 | 111 | 98 | 90 | 83 | 78 [ 72 | 80 | 67 | 95 | 84 | &2 | 81 | 59 et 155 || N0 ] 198 14 1107 | 100 |85 |02 |90 (83 |86 |84 |81
220|153 | 1286 | 108 | @6 | 88 | 81 | 78 [ 71 | 68 | o5 | B4 | B3 | &1 | 80 | 57 = 2 | 148 | 132 11 | 104 |07 |93 |90 |88 |88 |4 | &2 ]

230 | 204 | 188 | 145 | 120 102 5 o 88 &9 84 82 80 7
230 | 145 (120 | 104 | 92 | 84 | 78 | 73 | 62 [ 65 | 63 | &1 | €0 | 58 | 57 | 55 £36 (1200 | 165 | 142 ( 120 100 193 |89 |66 || &4 |82 (8o (70 |78
235( 143 | 118 (101 | o [ 82 [ 78 | 71 | 88 | 83 | &1 | 80 | 50 | 57 | 58 | 54 240 | 108 (101 | 130 [(124 ol 1 1 S 1 | S N i 0288
240|140 | 115 | 00 | 88 | 80 | 74 | 70 | 65 | 62 | 80 | 58 | 57 | 56 | 55 | s3 ol 3l el M L 0 |60 (& & |8 (70 |77 |78 |73
245(137 | 113 ( 97 | B7 | 70 [ 73 | 88 | 84 | &1 | 50 | 57 | 58 | 55 | 54 | 52 =30 | 188 11968 1134 1910 B4 189 186 181 170 197 175 |74 |7

250 ) 135 | 111 [ 85 | 85 | 77 | ™ 87 | 82 80 58 56 | 55 | 54 52 | 51

Note - For other steel grades nol covered in Table 8.5, refer fo Appendix 8.3
Note : For ofher steel grades not covered in Table 8.5, refer to Appendix 8.3.
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44. Table 8.5k* - 2
Tahle 8.5k - Shear buckling strength gw (Nimm’} of a web {for £ <16mm) Table 8.5k - Shear buckling strength . (N.’mm:) of a web (for t £16mm)

i < — dasi 2 ]
11) Grade G420 steel, web thickness < 16mm — design strength p, 380N Ammy 11) Grade Q235 steel, web thickness £ 168mm — design strength p, = 215N/mm’

dit Stiffener spacing ratio ald an T e—————
T To5 00 (o7 08 08 10 [ 1234 [18 [18 [20 [25 (30 [= v - T T e T e E
B5 | 238 | 220 | 228 | 225 | 228 | 228 | 225 | 228 | 228 | 228 | 228 | 225 | 228 | 228 | 223 | ——— 2

o

20

80 | 228 | 228 | 228 | 228 | 228 | 228 | 228 | 228 | 228 | 228 | 225 | 223 | 220 | 218 | 212 = =
65 | 228 | 228 | 225 | 228 | 228 | 208 | 228 | 228 | 223 | 270 | 216 | 213 | 209 | 207 | 202 195 20 | 120
70 | 22 | 228 | 228 | 228 | 228 | 228 | 228 | 210 | 213 | 208 | 208 | 203 | 108 | 197 | 191 %0 o
75 | 228 | 228 | 228 | 228 | 228 | 227 | 220 | 211 | 204 | 200 | 108 | 104 | 120 | 187 [ 180 120 129
80 | 228 | 225 | 228 | 228 | 228 | 210 | 211 | 202 | 165 | 100 | 187 | 134 | 170 | 178 | 170 129
85 | 228 | 228 | 228 | 228 [ 221 | 292 | 203 | 1@3 | 128 | 181 | 177 | 174 | 168 | 165 | 158 129
90 | 228 | 228 | 223 | 228 | 294 | 204 | 195 | 185 | 177 | 171 | 167 | 164 | 158 | 157 | 150 128
05 | 228 | 228 | 228 | 218 | 207 | 167 | 187 | 178 | 168 | 182 | 136 | 155 | 151 | 148 | 143 12
100 | 228 | 228 | 227 | 213 | 200 | 180 | 170 | 167 | 153 | 154 | 150 | 148 | 143 | 141 | 135 119

105| 228 | 228 | 221 | 208 | 103 | 181 | 171 | 159 | 152 | 147 | 143 | 141 [ 138 | 134 | 129
110 | 228 | 228 | 216 | 200 | 188 | 174 | 183 | 152 | 145 | 140 [ 137 | 134 | 130 | 128 | 123
115 | 228 | 228 | 210 [ 194 | 179 | 163 | 158 | 145 | 138 [ 134 | 131 | 128 | 125 | 122 | 118
120 | 228 | 223 | 204 | 187 | 172 | 150 | 148 | 130 | 133 | 128 | 126 | 123 | 119 | 117 | 113
125| 228 | 218 | 108 | 181 | 165 | 153 | 143 | 134 [ 127 | 123 | 120 | 118 | 115 | 113 | 108

130 | 228 | 213 | 103 | 174 | 158 | 147 | 138 | 128 | 122 | 118 | 116 | 113 | 110 | 108 | 104
135 | 225 | 208 | 187 | 168 | 163 | 141 | 133 [ 124 | 118 | 114 | 111 | 100 | 108 | 104 [ 10D
140 | 228 | 203 | 181 | 162 | 147 | 138 | 128 | 118 | 174 | 110 | 107 | 105 | 102 | 101 | @7
145 | 224 | 198 | 176 | 158 | 142 | 132 | 123 | 115 | 110 | 103 | 104 | 102 | @8 | 87 | 83
150 | 220 | 104 | 170 | 151 | 137 | 127 | 118 [ 111 | 103 | 103 | 100 | B8 | 95 | 84 | 80

165| 215 | 180 | 164 | 148 | 133 | 123 | 115 108 | 103 | 88 | 87 | B85 | 82 | 9 87
180 | 211 | 184 | 158 | 141 [ 122 | 119 | 112 | 104 | 9@ g8 | 94 | 92 | Bo | 88 | B4
185 | 207 | 178 | 184 | 137 [ 125 | 118 | 108 | 101 | o8 3 | ¢ 8¢ | 87 | B85 | 82
170 | 203 | 174 [ 150 | 133 | 121 | 112 | 105| @8 | 82 ( 00 ( 88 | &7 | 84 | 83 | 7@
175| 108 | 168 | 145 | 120 | 118 | 109 | 102 | 85 | @1 88 | &6 | 84 | B2 | BO | TV

180| 195 | 164 | 141 | 128 | 114 | 103 | 0@ | 93 | 88 | 85 | 83 | B2 | 78 | F& [ V5
195| 191 | 160 | 137 | 122 | 111 | 103 | ©7 | 00 | &6 | 83 | &1 80 | 77 78| 73
180 | 187 | 156 | 134 | 119 | 108 | 100 | ®@4 | 88 | 84 | &1 | 7@ | V7 | VD |
165 | 183 [ 151 | 130 | 116 | 105 | €8 92 | 86 | 81 78| 77| 78| T3 72 | 88
200|170 | 148 | 127 | 113|103 | 96 | &@ | B3 | V@ | V| V6| V4 | M 70 | 87

-

107
205 | 175 | 144 | 124 | 110 100 | 93 | &7 | &1 77 75| 73| 72 | 70 | 68 | 8B
210 | 171 | 141 | 121 | 108 | @8 [ 91 8 | 70| 7B M 70 | 88 67 | 64
215| 167 | 137 (118 | 105 | 96 | B2 | 83 | 77 | 74 il 70 | 68 | 66 | 65 | 83
220 | 183 | 124 [ 118 | 103 | 82 | 87 81 76 | 72 70| 68 | 87 | 65 | 84 | &1
225| 150 131 | 113 | 100 @1 85 | T | T4 ™ 68 | 97 | 85 | &3 82 | 80

19 | 103

113 58 52 5i Ll 48 47 40 44
230|158 | 128 | 110 | ©8 | 8B | 82 78 | 72 | 88 87 | 85 | 84 | 82 81 58 112 57 81 48 48 45
235| 152 | 128 | 108 | 88 | &7 | &1 T8 | ™ ar 85 | 84 | 83 | 81 80 | &7 110 58 50 47 48 45 a4 2
240 | 148 | 123 | 103 | B4 | 88 | 7@ T4 | 68 | 96 84 92 | 61 59 58 58 108 55 g 40 40 45 44 43 41
245 | 148 | 120 | 104 | @2 84 | 7B 73| 68 | 85 83 | 81 80 | 58 87 | 56 107 54 80 48 48 45 i 43 42 0

260 143|118 | 102 | 90 | 82 | 78 | 71 97 | 63 | 81 | 80 | 50 | 57 58 | 54

Nole - For other steel grades not covered in Table 8 5, refer to Appendix 8.3
Note : For other steel grades not covered in Table 8.5, refer to Appendix 8.3.

44 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 qw (N/mm?) of a web (for 16mm < t<35mm)

12) Grade Q420 steel, web thickness >16mm <35mm —design strength p, = 360M/mm*

Table 8.51 - Shear buckling strength g, (N/mm®) of a web (for 16mm < ¢ <40mm)

12) Grade Q235 steel, web thickness >16mm <40mm — design strength p, = 205Nimm’

at Stiffener spacing ratio ald
04 [05 [08 Q7 [o0s Jae 1.0 1.2 1.4 1.6 18 [ 20 [25 30 | =

85 210210 | 216 | 216 | 216 | 216 | 210 | 216 | 216 | 216 W 218|216 | 218 | 214
80 218 | 218 (298 | 216 | 218 | 216 | 218 | 218 | 26 | 218 218 [ 214 | 291 | 200 | 205
85 218 ( 216 | 216 | 218 | 218 | 216 | 218 | 218 | 214 | 210 | 207 205 | 202 | 200 | 185
70 218 | 218 [ 218 | 218 ( 218 | 218 | 218 | 291 | 205 | 201 198 | 193 | 192 | 100 | 185
75 218 | 218 [ 218 | 218 | 218 | 2108 | 211 | 203 | 107 | 103 190 | 187 | 183 | 181 | 1758
80 210 | 210 | 218 | 216 | 210 | 211 | 204 | 105 180 | 184 181 | 178 | 174 | 171 | 165
85 219 | 218 | 218 | 218 | 213 | 20¢ | 103 | 187 | 180 | 175 172 | 160 | 164 | 162 | 155
80 | 218|216 | 216 (218 | 208 | 167 | 189 | 170 | 172 167 | 183 | 180 | 185 | 152 | 148
a5 210 | 216 | 216 | 211 | 200 | 180 | 181 | 171 | 183 | 158 154 | 151 | 147 | 144 | 138
100 218 | 216 | 216 | 205 | 193 | 183 | 174 | 183 | 155 | 150 | 148 144 | 138 | 137 | 132
105| 216 | 218 | 293 | 100 | 187 | 178 | 168 | 155 | 148 143 | 138 [ 137 | 133 | 131 | 125
110 | 218 | 218 | 207 | 193 | 180 | 168 | 150 | 148 | 141 | 123 133 | 131 | 127 | 125 | 120
16| 218 | 218 | 202 | 187 | 174 | 182 | 152 | 141 | 135 130 | 127 | 125 | 121 | 118 | 115
120 [ 218 | 214 [ 197 | 181 | 167 | 155 | 145 | 135 | 129 | 125 122 120 [ 118 | 114 | 110
125 | 219 | 210 | 192 | 175 | 181 | 149 | 120 | 130 124 | 120 | 497 | 115 | 111 | 110 | 105
130 216 | 205 | 188 | 160 | 154 | 143 | 134 | 125 | 110 | 115 112 | 110 | 107 | 105 | 101
135 | 218 | 201 | 181 | 183 | 148 | 138 | 128 | 120 | 115 | 111 | 108 108 ( 103 [ 101 | 87
140 216 | 163 | 178 | 157 | 143 | 133 | 124 | 118 111 | 167 | 104 | 102 | 9% a8 94
145 215 [ 182 | 171 | 152 | 138 | 128 | 120 | 112 | 107 103 | 101 | @@ 28 84 21
150 | 211 [ 187 [ 185 | 147 [ 134 | 124 | 118 | 108 | 103 100 | 87 a8 a3 81 88
185 207 | 183 | 160 | 142 | 120 | 120 | 112 | 105 | 100 87 84 a2 20 88 88
180 204 [ 178 | 155 | 138 | 125 | 118 | 108 | 101 o7 B4 81 a0 87 a8 az
185 | 200 | 173 | 150 | 133 | 121 | 112 | 103 | 08 B4 a1 88 a7 B84 83 80
170 | 193 [ 160 | 148 | 120 | 118 | 1098 | 102 | @5 81 a8 88 B84 82 80 w
175 162 | 164 | 141 | 125 | 114 | 103 | 98 a3 88 85 a3 82 78 78 76
180 | 188 | 180 [ 138 | 122 | 191 | 103 | @7 a0 ae 83 81 &0 77 e T3
185 | 185 | 155 | 134 | 118 | 108 | 10D 24 a8 a4 81 e 77 76 T T
160 [ 181 | 151 [ 130 | 118 | 105 | @8 a2 &85 81 ri's 77 76 73 72 8
185 | 177 | 147 | 127 | 113 | 103 | 95 80 83 70 77 75 73 K| 70 a7
200 | 174 | 144 | 124 | 110 | 100 | 83 B7 81 77 75 73 72 eg 38 86
205| 170 | 140 | 121 | 107 | @8 /0 85 7o 75 73 71 70 88 a7 684
210 163 | 137 [ 118 | 105 | 95 a8 83 77 74 71 ag 88 a8 a5 82
215 183 | 134 | 115 | 102 | 03 86 81 76 72 ae 88 a7 85 84 81
220 158 | 131 | 112 [ 100 | &1 84 78 74 70 ag a8 85 a3 82 80
225| 155 | 128 | 110 a8 86 82 7 72 a8 =13 a5 84 gz 81 58
230 152 | 125 | 108 08 87 81 78 70 87 85 83 a2 80 58 57
235| 148 122 | 105 | P4 85 78 74 12 66 84 82 81 50 58 56
240 | 145 | 120 | 103 82 83 T7 72 87 84 82 81 80 58 57 55
245 | 142 | 117 | 101 80 82 78 71 86 83 81 50 58 57 58 53
250 138 | 115 | B8 88 80 T4 ag al3 8z ap 58 57 55 56 52

Stiflener spacing ratio ald

Q.5 0.8 07 0.8 08 10 1.2 1.4 18 1.8 20 25 3.0 x

123 123 123 | 123 123 123 123 123 | 123 123 | 123

123 | 123 123 | 123 3 2 123 123 | 123

123 | 123 123 | 123 123 123 | 123

123 | 123 123 | 123 123 123 23

12 123 123 123 123 | 123 120

80 123 123 123 123 123 123 | 123 21 120 118 11@
85 1231 123 | 123 123 123 | 123 | 122 18| 18| 114 | 112
80 123 123 123 123 123 122 1w 114 12| 190 | 107
g5 123 | 123 (123 | 123 | 123 | 123 123 | 118 | 115 110 | %08 | 108 | 103
100 | 123 123 123 123 123 123 120 1156 112 106 104 102 oo
105 | 123 | 123 | 123 123 | 123 | 120 119 | 111 108 105 102 | 100 | o8 g5
10| 123 123 123 123 122 17 113 108 | 104 102 a8 o8 94 20
115 | 123 123 123 123 120 114 110 108 | 101 s 24 ™ 00 86
1201 123 | 123 | 123 | 123 | 117 | 111 107 | 1 a7 B4 02 20 88 a8 83
125| 123 | 123 | 123 | 120 | 114 | 108 104 @8 a3 a0 88 &7 84 83 78
23 m 105 | 100 o4 20 &7 a5 &3 81 79 78

123 108 [ 102 a7 e B8 84 a2 80 V8 ] 73

123 108 00 24 87 83 81 70 4 75 T4 71

123 103 | 98 21 E4 30 78 78 75 72 Tl 313

123 00|93 |8 |e| 7| 7| m@3|m=| 0|0 e

a7 20 85 e 75 71 o a8 ar a4

64 | 87 82 78 7 & | &7 68 | 84 | a2

92 | 85 80 | 74 71 87 | 85 | 84 | a2 | @0

86 82 7 72 a6 a3 a8z 81 58

ga | 80 | 75 0 | &7 62 | 60| 58 | 57

123 | 114 0z 84 8 A 5 30 g 57 5F

123 112 00 82 78 i ee e3 81 58 57 50 53

123 | 190 87 70 74 o0 | 84 | 81 58 57 55 | 54 | 52

121 108 85 T T2 a7 LK 20 58 58 58 54 53 5

120 108 83 70 68 a1 58 58 55 54 52 51 40

118 81 74 a8 84 a0 57 55 54 53 51 50 48

116 e 72 a8 a2 58 55 ha 52 51 50 48 47

115 i 70 as a1 57 54 52 51 50 48 48 48

113 75 68 a3 ao 55 53 51 50 40 48 47 45

112 74 | &7 | a2 58 | 54 52 50 | 40 | 48 45 | 48 44

230 | 110 B4 g1 a5 a1 57 53 5 49 47 45 45 43
23 108 a2 e 84 50 58 46 48 48 4 44 42
240 | 107 Qo 8 op a3 58 55 48 47 0 45 43 4
245 | 105 | 88 8 88 a1 57 53 47 48 45 44 42 0
250 104 ] 87 | 74 | o8 | 60 | 58 | =2 40 | 45 | 44 | 43 41 | 30

Note : For olher stee! grades not covered in Table 8.5, refer fo Appendix 8.3,

Note - For other steel grades not covered in Table 8.5, refer to Appendix 8.3
g Ap
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46. Table 8.5m*

Tabie 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, = 305N/mm’

dit Stiffener gqu:_mg ratio ald
04 |05 (08 Q7 |08 |09 1.0 1.2 1.4 14 18 120 25 130 | =
55 183|183 |13 | 183 183|183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183
-] 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 1&3 | 183 | 183 | 183 | 183 | 182
as 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 123 | 183 | 182 | 179 | 178 | 174
70 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183 | 182 | 1T | 177 | 175 | 172 | 170 | 188
75 183 | 183 | 183 | 183 | 183 | 183 | 183 | 180 | 176 | 172 | 170 | 168 | 185 | 183 | 158
80 183 | 183 | 183 | 183 | 183 | 183 | 181 | 174 | 109 | 188 | 183 | 181 158 | 158 | 151
85 183 | 183 | 183 | 183 | 183 | 181 | 175 | 188 | 183 | 150 | 158 | 154 | 150 | 148 | 143
20 183 | 183 | 163 | 183 | 183 | 176 | 100 | 182 | 150 | 152 | 140 | 147 | 143 | 141 | 138
es 183 | 183 | 183 | 183 | 178 | 170 | 183 | 155 | 150 | 145 | 142 | 140 | 136 | 134 | 128
00| 183 | 183 | 183 | 182 | 173 | 185 | 158 | 140 | 143 | 130 | 135 | 133 | 128 | 127 | 122
105 | 183 | 183 | 183 | 177 | 188 | 150 | 152 | 143 | 137 | 132 | 120 | 128 | 123 | 129 | 118
110 ] 183 ]| 183 | 183 | 173 | 163 | 154 | 148 | 137 | 130 | 128 | 123 | 121 | 197 | 116 | 111
115)] 183 | 183 | 180 188 | 158 | 148 40| 131 124 120 | 117 | 115 112 | 110 | 108
120| 183 1 183 | 178 | 163 | 153 | 143 | 134 | 125 | 1@ | 196 | 113 | M 107 | 108 | 101
125| 183 | 183 | 172 | 158 | 147 | 137 | 128 | 120 | 195 | 111 | 108 | 108 | 103 | 101 | OF
130 | 183 | 182 | 187 | 154 | 142 | 132 | 124 | 115 | 190 | 108 | 104 | 102 | @9 o7 b4
135|183 | 1790 | 183 | 150 | 137 [ 127 | 11@ | 111 | 108 | 103 | 100 | €8 a5 o a0
140 | 183 | 975 | 150 | 145 | 132 | 123 | 1156 | 107 | 102 | 00 7 | 85 | 82 | 01 | &7
145 | 183 | 172 [ 155 | 140 | 128 | 198 | 111 | 104 | €6 85 ] a1 88 87 a4
150 | 183 | 188 | 151 136 | 123 | 114 | 107 | 100 | @5 ez a0 838 88 34 81
155| 183 | 185 | 147 | 131 | 119 | 111 104 7 a2 80 87 g0 82 82 79
180 ] 181 | 181 | 143 | 127 | 118 | 107 | 1 99 8g 87 84 g1 81 78 7
M5)| 178 | 157 | 138 | 123 | 112 | 104 ] L ar 84 a2 80 78 s 74
170 | 175 | 154 | 135 | 120 | 108 | 101 05 a8 84 81 i 78 7 ™ 72
176 | 172 | 150 | 131 | 118 | 108 | 68 02 a8 82 78 7 T 7 T2 T
180 | 180 | 147 | 127 | 113 | 103 | 08 29 83 80 ki 8 7 T 70 a8
185 | 188 | 143 | 124 | 110 | 100 | €3 87 a1 o - 73 T2 70 a3 08
10| 183 | 140 | 120 | W7 | 9F g0 85 T 75 73 Fal 70 as a7 a4
185 | 181 | 138 | 117 | 104 | @6 88 83 L 73 rad) 69 ag 66 65 a2
200| 158 | 133 | 194 | 102 | 93 88 a1 75 72 ap a8 68 a4 63 a1
205| 155|120 | 112 | 0@ | o0 | B4 | 7@ | 73| 70 | 68 | @B | 65 | 63 | 62 | 50
210| 152 | 128 | 100 | O7 | 88 | 82 | 77 [ 71 | 88 | 68 | 64 | @43 | 61 | @0 | 58
215| 140 | 123 | 108 | 95 88 80 75 70 a7 84 a3 az 80 50 57
220| 148 | 121 | 104 | 92 84 78 73 88 a5 a3 81 80 5@ 58 55
225| 143 | 118 (102 | 90 | 82 | T8 72| 67 | 84 | 62 | 6O | 5@ | 57 50 | 54
230| 140 | 115 | B8 as 80 75 0 85 a2 80 5@ 58 58 55 <
235| 137 | 113 | 97 ar 7 73 60 84 a1 50 57 56 55 54 52
240 134 | 111 | 05 | 85 | 77 | 71 | 67 | 63 | OO | BB | 58 | 55 | 54 | 53 | 51
245| 131 | 108 | 93 83 78 70 e a1 58 57 55 54 53 52 50
| 280} 120 | 108 | &1 81 | 74 | 60 | 64 | 60 | 57 | 55 | 54 | 53 | 52 | 59 48 |

Nate - For other steel grades not covered in Table 8 5, refer lo Appendix 8.3,

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%7

Table 8.5n - Shear buckling strength q. (N/mm’) of a web (for 16mm < f < 40mm)

14) Grade Q345/Q355 steel, web thickness >16mm < 40mm - design strength p, = 295Nimm*

o Sty sp: ratio ald

04 |05 Joo |07 |08 [08 [10 [12 J14 [18 [18 [ 20 125 |30 | =
86 |17yt |1 A (@ [amr [ vaw | 77 | 177 | a7r | w7 | 10T | AT | 7
8 ||| ||| a1 | | v | | | T
8 || wr |t | v |y | ||| vir | amr | amr | a7 | 18] 178 | 170
O |1 m ||| a7 | srr || a7 | w28 | 173 ] 171 | 18| 187 | 183
7 VTP A77 | A77 | 77 | 177 | 177 | 177 | te | 172 | 188 | 1088 | 184 | 181 | 180 | 155
80 | 1TT | 177 |77 (77 | 177 |77 | 178 | 170 | 185 | 182 | 150 | 158 | 154 | 152 | 148
BS |77 | T arr | arrarr | arr || 1ea | 150 | 1sa | 153 | 1s1 | 147 | 145 | 141
B0 | T | TT | rr | arr | viT |7 | 185 158 | 153 | 140 | 148 | 144 | 141 | 138 | 133
B5 [ 177 [ 177 | 177 | 177 | 174 | 1868 | 180 | 162 | 147 | 143 | 140 | 137 | 134 | 131 | 128
00| 177 | 177 | 177 | 177 | 160 | 181 | 154 | 148 | 140 | 130 | 133 ]| 121 | 127 ] 125 | 120
105 177 [ 177 | 177 [ 173 188 | 150 | 140 [ 140 | 134 | 130 [ 127 | 124 | 121 | 110 | 114
VO 177 [ 177 | 977 | 160 | 150 | 151 | 143 | 134 | 128 | 124 | 121 | 119 | 115 | 113 | 100
S| 177 [ 177 | 175 | 164 | 154 | 145 | 138 | 128 | 122 | 118 | 198 | 113 | 110 | 108 | 104
120 [ 477 | 477 | 171 | 160 | 140 | 140 | 122 | 129 | 197 | 143 | 191 | 100 | 108 | 104 | 100
125 | 177 | 177 | 188 | 155 | 145 [ 135 [ 127 | 118 | 193 | 108 | 108 | 108 | 101 | 100 | 08
130 | 177 | 177 | 184 | 151 | 140 [ 130 [ 122 | 114 [ 108 | 105 | 102 | 100 | o7 | o8 | o2
135 177 | 174 | 180 | 147 | 135 | 128 | 117 | 100 | 104 | 101 | o8 7 | 94 | 02 | 80
40| 177 | 171 | 168 | 142 | 130 | 120 | 113 | 105 | 101 | o7 | o5 | o3 | @1 | ap | =8
145| 177 | 108 [ 152 | 138 | 128 | 190 | 100 [ 102 | o7 | 02 | 82 | O 7 | 88 | 83
150 | 177 | 164 | 148 | 134 | 121 | 192 | 108 | @8 04 o 89 87 84 23 80
165 177 [ 187 | 144 | 120 | 117 | 100 (102 | o5 | o1 [ g8 | 86 | B4 | B2 | 80 | 77
100 | 1706 | 158 | 140 | 125 | 114 | 105 | 0 | 02 | 88 | 85 | &3 | &2 | ™ 78 | 7
165 | 174 | 154 [ 138 (121 | 110 (102 | o8 | @0 | 85 | 83 | B1 | 7 vl (R A
170171 [ 161 J 132 | 198 107 | o0 | 93 | 87 | 83 | 80| T8 | 77 | 7 7 70
175 | 188 | 147 | 120 | 114 | 104 | 2O 21 B4 | 80 | 78 | TB | 75 72| ™| 88
180 | 105 ) 144 | 125 | 111 ) 101 | 04 | 88 | 82 | 78 | 8 | 7a | 72 | 70| o0 | o7
185 163 141 | 122 ( 108 ]| o8 | 81 | 88 | 80 | T 74| 72| 71| 68| 87 | 85
190 180 | 137 | 198 | 105 | o8 | 80 | 83 | 78 | 74 [ 72 | 70 | 80 | &7 | &8 | &3
185|157 | 134 | 195 (103 ) 03 | a7 | 81 | 78| 72 | 70 | @8 7 | 85| 64 | &1
200 154|131 | 112 | 100| o1 | 84 | 70 | 74 | 70 | 68 | 88 | ®5 | @3 | 62 | ®O
205 152 1127 1110 | o8 | 80 | 82 | 77 | 72 | o0 | 66 | a5 | @4 | &2 | @1 | 5B
210 140 | 124 | 107 | 95 | &7 | B0 | 75 | 70 | @7 | &5 | 83 | @2 | 60 | 50 | 57
215 148 | 121 [ 105 | 83 | 85 ] 74 60 | 65 83 a2 61 58 58 58
220| 143 | 19 [102 ( o1 | 83 | 77 [ 72 | o7 | 84 | &2 [ a0 | 50 | 52 | &7 | 54
225( 141 (118 | 100 | 80 | 81 | 75 | 70 [ @8 | 63 | 81 | 50 | 58 | 58 | 55 | 53
230|138 | 113 | o8 | 87 | 70 | 73 | 60 | 64 | o1 | 50 | s8 7 | 65| 54 | &2
2351 135) 111 | o6 | 85 | 77 | 72 | &7 | @3 | o0 | 58 | 57 | 58 | 54 | 53 | 5t
240 132|100 | 04 | 83 | 78 | 70 | @88 | @2 | 50 | 57 | 55 | 54 | 53 | m2 | sm0
245( 120 | 107 | 02 | 82 | 74 | 60 | 65 | @0 | 57 | 56 | 54 | 83 | 52 | m gj
250 127 | 104 0 73 | 67 [ix] S8 | 58 54 53 | 52 51 50

Note : For other slee! grades not covered in Table 8.5, refer fo Appendix 8.3.

47 Addition of Table 8.5n - Shear Buckling Strength for Q345/Q355 steel with web thickness >16mm < 40mm.
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48. Table 8.50%

Tabie 8.50 - Shear buckling strength q. (N/mm®) of a web (for ¢ £16mm)

15) Grade Q390 steel, web thickness <€ 16mm — design strength p, = 345N/mm’

an Stiffener spacing ratio ald
©4 05 |06 |07 |08 [00 [10 [12 [14 |18 [ 18 [20 [25 [30 [=

55 7 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207
80 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 203 | 190
85 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | 204 | 201 | 200 | 108 | 04 | 190
70 | 207 | 207 | 207 | 207 | 207 | 207 | 207 | z05 | 200 | 198 | 163 | 191 | 187 | 85 | 180
75 | 207 | 207 | 207 | 207 | 207 | 207 | 205 | 107 | 102 | 188 | 185 | 183 | 170 | 177 | 171
80 | 207 | 207 | 207 | 207 | 207 | 205 | 168 | 100 | 184 [ 180 | 176 | 174 | 470 | 168 | 162
85 | 207 | 207 | 207 | 207 | 208 | 108 | 181 | 182 | 178 | 172 | 168 | 185 | 181 | 150 | 153
90 | 207 | 207|207 | 207 | 200 (192 | 184 | 175 | 188 | 183 | 180 | 157 | 152 | 150 | 144
o5 | 207 | 207 | 207 | 205 | 194 [ 185 | 177 | 187 | 100 | 155 | 151 | 140 | 144 | 142 | 138
100 | 207 | 207 | 207 | 100 | 188 | 178 | 170 | 180 | 152 | 147 | 144 | 141 | 137 | 135 | 120
105 | 207 | 207 | 208 | 104 | 182 | 172 | 183 | 152 | 145 | 140 [ 137 | 134 | 131 [ 128 | 123
10| 207 | 207 | 202 | 188 | 178 | 185 | 156 | 145 | 138 | 134 | 131 128 | 126 [ 123 | 18
15| 207 | 207 | 107 | 182 | 170 | 190 | 149 | 130 | 132 | 128 | 128 | 123 | 11 | 197 | 113
120|207 | 207 | 192 | 177 | 184 | 182 | 143 | 133 | 127 | 123 | 120 | 198 | 194 | 142 | 108
125 | 207 | 204 | 187 | 171 | 158 | 148 | 137 | 128 | 122 | 118 | 115 | 113 | 110 | 108 | 104
130 | 207 | 200 | 182 | 188 | 152 | 140 | 132 | 123 | 197 | 113 | 111 | 100 | 105 [ 104 | 100
135 | 207 | 195 [ 177 | 180 | 148 | 135 | 127 | 118 | 113 | 109 | 108 | 108 | 102 | 100 | 98
140 | 207 | 181 [ 172 | 155 | 141 | 130 | 12| 114 | 100 | 105 | 103 | 101 | 68 | B8 | @2
145 | 207 | 187 | 187 | 149 | 138 | 128 | 198 | 110 | 105 | 102 | 00 [ 97 | 95 | B3 | 80
150 | 205 | 183 [ 182 | 144| 131 | 122 | 174 | 100 | 102 | o8 | 96 | o4 | 01 | Do | @8
155 | 201 | 178 | 157 | 140 | 127 | 118 | 111 | 103 | o8 | o5 | o3 | @1 | 83 | 87 | 84
180 108 | 174 | 152 | 135 ]| 123 | 114 | to7| 100 | o5 | 92 | o0 | 28 | 2a | B4 | 21
105)| 194 | 170 | 147 [ 131 | 110 [ 111 | 04| 97 | 02 | a0 | 87 | 88 | B3 | 82 | 78
170 | 191 [ 185 | 143 | 127 | 118 (107 | 101 | 94 | 90 | 87 | &5 | 83 | &1 | 7O | T8
175| 187 | 181 | 130 | 124 | 113 | 104 | 08 | 0t | 87 | 84 | 82 | 81 | 78 | T | 7va
190 | 184 | 157 | 135 | 120 | 100|101 | o5 | 80 | 85 | 82 | 80 | 78 | 7O | 7B | 72
185|180 | 153 | 131 | 117 | w08 | 90 | o3 | 88 | 82 | 80 | 78 | 78 | 74| 73 | 70
190|177 | 140 | 128 | 114 | 108 | 08 | 00 | 84 | 80 | 77 | 78 | 7 72 | 71 | o8
195|173 | 145 | 125 | 111 | 101 | o4 | 88 | 82 | 7 7| 74| 72| 70| 60 | 08
200 170 | 141 [ 122 | 108 | o8 | &1 | 88 | 80 | 7 74| 72| 71 | 80| 67 | €5
205| 18| 138 [ 110 | 108 | o8 [ 80 | 84 | 78 | 74 | 72| ™0 | @0 | 67 | @8 | 83
210| 183 | 134 (198 | 103 | o4 | 87 | @2 | 78 | 73 | 70| @8 [ o7 | 85 | €4 | &2
215| 150 | 131 [ 193 | 101 | 02 | 88 | o | 74| 71 | 68 | 67 | 88 | 64 | 83 | @O
20| e |[128 11| e8| o0 | &3 | 78| 73| 60 | 67 | e5 | 64 | 62 | @1 | S@
225|152 | 125 (108 | 98 | 88 | 81 | 78 | 71 | 68 | &5 | 84 [ @3 | &1 | 80| 58
230 | 140 | 123 | 108 | 04 | 86 | 70 | 74 | 0 | 88 | 84 | 62 | 81 [ 60 | 50 | 58
235 140 | 120 | 103 | o2 | 84 | 78 | 73 | e | 85 | 83 | @1 | @0 | 58 | 57 | 55
260| 143|112 | 101 | 00 | 82 | 78 | 71 | o7 [ @3 | &1 | B0 | 50 | 57 | 58 | 54
245| 140 | 115 | o0 | 88 [ 80 [ 74 | 70 | 85 | 62 | 60 | 50 | 58 | 58 | 55 | 53
250| 137|413 o7 | o7 | 70 | 73 | 60 | 64 | 61 | 50 | 57 ﬂ_Lﬁ 54 | 82

Note - For other steel grades not covered in Table 8.5, refer to Appendix §.3.

48 Addition of Table 8.50 - Shear Buckling Strength for Q390 steel with web thickness < 16mm.
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49. Table 8.5p*

Table 8.5p - Shear buckling strength qu (N'mm?) of a web (for 16mm < £ < 40mm)

16) Grade Q390 steel, web thickness >16mm <40mm — design strength p, = 330N/mm”

dit Stiffener ratio ald
04 105 |08 Jo7 [08 Jo8 J10 [72 [14 [18 [ 18 [20 |25 |30 [ =
55 (198 ( 108 [ 198 [ 108 [ 108 | 108 | 10B | 168 | 198 | 198 | 198 | 108 | 108 | 158 | 108
00 (188 ( 196 [ 108 | 108 | 198 108 | 108 | 108 | 108 | 108 | 108 | 108 [ 108 | 107 | 122
85 | 108 198 | 108 | 108 | 108 | 198 | 108 | 108 | 198 | 167 | 195 | 1a3 | 160 | 182 | 138
70 (198 ) 198 | 108 | 108 | 108 | 198 | 108 | 198 | 193 | 120 | 187 | 185 | 182 | 180 | 175
78 (108 ) 108 | 108 | 108 | 108 | 108 | 198 | 191 | 188 | 182 | 170 | 177 | 178 | 172 | 187
80 | 198 | 108 | 108 | 198 | 108 | 108 [ 182 | 184 [ 170 | 175 | 172 | 180 | 188 | 163 | 158
85 | 108 198 | 108 | 198 | 108 [ 102 [ 185 [ 177 | 171 | 187 | 164 | 181 | 157 | 155 | 140
90 [ 198 | 108 | 108 | 198 | 104 [ 188 | 170 [ 170 | 164 | 150 | 158 | 153 | 148 | 147 | 141
95 [ 198 ) 108 | 188 | 108 | 188 | 180 | 172 | 163 ( 157 | 152 | 148 | 145 | 141 | 130 | 133
100| 198 | 108 108 | 163 | 183 | 174 | 190 | 168 | 140 | 144 | 141 | 138 [ 134 | 132 | 127
105) 108 ( 198 | 108 | 188 | 177 | 107 | 150 | 140 | 2 | 137 | 13¢ | 131 | 128 | 128 | 121
110 | 198 | 198 | 195 | 182 | 171 | 187 | 152 | 142 | 135 | 131 | 128 | 125 | 122 | 120 | 115
115 198 ( 108 | 190 | 177 | 185 | 155 | 148 ( 138 [ 120 | 125 | 122 | 120 | 117 | 115 | 110
120 108 ( 198 (188 | 172 [ 100 | 140 | 140 | 130 | 124 [ 120 | 137 | 195 | 112 | 110 108
125( 198 | 197 | 181 | 187 | 156 | 143 | 134 | 125 | 190 [ 195 | 112 ]| 110 | 107 | 105 | 101
130 | 108 | 103 (177 | 182 | 148 | 137 | 120 | 120 | 135 [ 111 | 108 | 108 | 103 | 101 | o7
135|108 | 180 [ 172 | 156 | 143 | 132 [ 124 | 110 | 190 | 107 | 104 | 102 | o0 | o3 | o4
140 | 198 | 185 | 167 | 159 | 138 [ 127 [ 120 | 112 | 108 [ 103 | 00| o0 | o8 | o4 | o0
145 ( 198 | 181 ( 183 | 146 | 133 | 123 | 116 [ 108 | 103 | o0 | o7 | 05 | 62 | o1 | &7
150 (198 | 177 | 158 | 141 ]| 128 [ 110 | 112 | 104 [ o0 | o6 | 04 | 02 | 80 | 28 | 84
165 195 173 | 163 | 138 | 124 | 115 | 108 | 101 o6 | 03 [ o1 | a0 | a8 | &5 | &2
180 | 192 | 180 | 149 | 132 | 120 | 112 | 105 | 98 "] 80 | 88 88 o4 82 e
105 ( 188 [ 165 (144 | 128 ( 117 [ 108 [ 102 | o5 | oo [ 87 | 85 | 84 | &1 | 80 | 77
170 | 185 | 181 ( 140 | 124 [ 113 (105 | 90 | 92 | 88 | a5 | e3 | &1 | 70 | 78 | 74
175 182 ( 167 | 138 | 121 ) 10 (102 | o8| 80 | 85 | &2 | s0 | 7@ | 77| 7 =
180|770 | 153 | 132/ (118 | 107 [ o0 || 03 | 87 | ea [ 8o | 78| 77 | 74 | 72 | =
185 175 | 140 | 120 | 114 | 104 | o8 | &1 | 84 | 80 | T || 2| M| e
190 | 172 | 145 | 125 | 11| 101 | o4 | 88 | 82 | 7@ | ™ M| Al M| 80| a7
W51 100 | 142 | 122 | 108 | o2 | &1 | @8 | 8o | 78 | 74 | 72| 71 | eo | eg | &5
200 106 (138 | 110 | 108 | 0 (80 | 84 | 78 | 74 | 72 | 70| @@ | 67 | @8 | @3
20511821 135 1 119 | 103 | o4 | 87 | @2 (78| 73 | 70 | 60 | 67 | o5 | a4 | &2
210 159 131 (113 | 101 | o2 | 85 | 80 | 74 | 71 | @0 | 67 | a6 | o4 | 83 | m0
215| 158 | 128 | 111 | o8 ] 83 78 73 a0 a7 | 85 a4 a2 a1 50
220 152 | 125 [ 108 | 08 83 a1 78 i a8 65 | 64 a3 81 a0 58
226 149 123 (108 | 84 | 80 | 70 | 74 | o0 | 88 | 62 | 62 | 61 | 80 | 50 | s
230|148 (120103 | 02 | 84 | 78 | 73 | 88 | 65 | 83 | &1 | @0 | 52 | 57 | 55
235| 143 | 117 | 101 | 60 82 78 Fgl a8 a3 a1 a0 59 57 56 54
240 | 140 (115 ) 00 | 88 | 80 | 74 | 70 | o5 | 82 | @0 | 50 | 58 | 58 | 85 | 53
245( 137 (113 | o7 | #8 | 70 | 73 [ @8 | @4 | &1 | 50 | 57 | s6 | 55 | 54 | s2
2%0 | 138 | 110 | 85 | 77 | 71 | o7 | a2 | 60 | 58 | 58 | 55 | 54| s3 | s
Nole : For other steel grades not covered in Table 8.5, refer to Appendix 8.3

1 Addition of Table 8.5p - Shear Buckling Strength for Q390 steel with web thickness >16mm < 40mm.
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50. Table 8.5q*°

Table 8.5q - Shear buckling strength g. (N/mm®) of a web (for t €16mm)

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

dt Stiffener spacing ratio afd
04 |05 |08 07 |08 |08 10 12 14 18 18 20 25 |30 | =

55 | 226 | 225 | 226 | 225 | 225 | 225 (225 | 25| 225 | 225 | 26| =25 | 225 | 225 | 22
60 | 2265 | 225 | 225 | 225 | 226 | 225 | 225 | 225 | 226 | 225 | 223 | 221 | 218 | 218 | 211
85 | 226 | 225 | 225 | 225 | 225 | 225 | 225 | 25| 221 | 297 | 214 | 292 | 208 | 208 | 207
70 | 226 | 225 | 225 | 225 | 225 | 225 | 25| 218 | 212 | 208 | 205 | 202 | 198 | 198 | 190
75 | 226 | 226 | 226 | 2265 | 226 | 225 | 218 | 200 | 203 | 198 | 105 | 162 | 188 | 188 | 180
a0 225 | 225 | 226 | 225 | 225 | 298 | 210 | 201 | 164 | 180 | 188 | 183 | 178 | 178 | 180
85 225 | 226 | 225 | 225 | 220 | 290 | 202 | 192 | 185 | 180 | 178 | 173 | 168 | 188 | 158
00 | 225 | 225 | 225 | 224 | 213 | 203 | 194 | 184 | 170 | 171 | 167 | 164 | 150 | 158 | 150
o5 25| 25| 25| 298| 208 | 195 | 188 | 175 | 167 | 182 | 158 | 155 | 150 | 148 | 142
00| 226 | 226 | 225 | 291 | 198 | 188 | 178 | 187 | 150 | 154 | 150 | 147 | 143 | 141 | 135
106 | 226 | 226 | 220 | 205 | 192 | 180 | 170 | 150 | 181 148 | 143 | 140 | 138 | 134 | 120
110 | 225 | 226 | 214 | 100 | 185 | 173 | 1862 | 151 | 144 | 140 | 138 | 134 | 130 | 128 | 123
18| 225 | 225 | 208 | 192 | 178 | 108 | 155 | 145 | 138 | 133 | 130 | 128 | 124 | 122 | 117
120 | 225 | 221 | 203 | 188 | 171 | 158 | 140 | 130 | 132 | 128 | 125 | 123 | 110 | 117 | 113
125 | 225 297 | 197 | 180 | 104 | 152 | 143 | 133 | 127 | 123 | 120 | 198 | 114 | 112 | 108
130 | 225 | 212 | 102 | 174 | 158 | 148 | 137 | 128 | 122 | 148 | 115 | 113 | 110 | 108 | 104
135 | 225 | 207 | 188 | 167 | 1582 | 141 132 | 123 | 18| 114 | 111 | 100 | 108 | 104 | 100
140 | Z25 | 202 | 180 | 161 | 147 | 136 | 128 | 1909 | 113 | 110 | 107 | 105 | 102 | 100 | #8
145 | 222 | 197 | 175 | 15| 142 | 131 | 123 | 115 100 | 108 | 103 | 101 00 87 83
150|298 | 192 | 188 | 150 137 | 127 | 1@ | 111 | 108 | 102 | 100 | €8 a5 a4 °0
155 | 214 | 188 | 164 | 148 | 132 | 123 | 115 | 107 | 102 90 e7 o5 ez a1 87
180 | 210 | 183 | 158 | 141 | 128 | 110 | 112 | 104 | &8 a8 B4 82 80 | &8 84
185 | 208 | 178 | 154 | 137 | 124 | 115 | 108 | 101 L] 93 4] 80 87 85 a2
170 202 | 173 | %40 | 133 | 121 | 112 | 105 | 68 83 o0 B8 87 84 83 i
175 | 198 | 188 | 145 | 120 117 | 100 | 102 | 85 | @1 88 | 80| 84 | B2 | 8O | 7T
180 | 194 | 184 | 141 | 125 | 194 | 108 | @8 a2 88 a5 a3 82 e 78 75
185| 190 | 150 | 137 | 122 | 111 | 103 | ©7 | 00O | 86 | 83 | 81 | 80 | 77 | 78 | T3
180 | 188 | 155 | 133 | 119 | 108 | 100 B4 88 84 81 7 77 75 7 4l
185| 1821 161 | 130 | 110 | 105 | €8 02 85 81 70 bid 75 73 T2 L]
200| 178 | 147 | 127 | 113 | 103 | o5 a0 a3 70 kL 78 74 n i 63
206 | 174 | 144 [ 124 | 170 | 100 | 93 | 87 | 81 | 77 | 73| 72| 70| e | o8
210 | 170 | 140 | 121 | 107 | €8 a1 85 70 78 13 Fil 70 a8 a7 84
25| 18| 137 | 118 | 105 | 85 88 83 T 74 ™ 70 as a8 85 Lix]
220| 182 | 134 [ 115 | 103 | @3 | 88 | 81 | 78 | 72 | TO | @8 | 67 | 65 | B4 | ©1
225 | 158 | 11 113 | 100 | &1 a5 70 74 n a8 a7 85 a3 a2 a0
20| 155|128 | 170 | 98 | 80 | 83 | 78 | 72 | 69 | 67 | @5 | 64 | 62 | €1 | 50
235|152 | 125 | 108 | 06 87 a 78 7 aa 85 a4 a3 a1 60 57
230 | 140 | 123 | 108 | 04 88 70 74 a9 80 B84 a2 a1 80 58 58
245 | 146 | 120 | 103 02 84 bi:] 73 a8 o5 a3 a1 a0 58 57 55
250) 143{ 118 ] 101 | o0 | 22 | 78 | 71 | o7 | 83 | &1 | eo | 50 | 57 | s8 | 54

Note - For other steel grades not covered in Table 8.5, refer fo Appendix 8.3.

30 Addition of Table 8.5q - Shear Buckling Strength for Q420 steel with web thickness < 16mm.
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51. Table 8.5r°!

Table 8.5r - Shear buckling strength . (N/mm’) of a web (for 16mm < f £40mm)

18) Grade Q420 steel, web thickness >16mm <40mm - design strength p, = 355N/mm’

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

d Stiffener_spacing ratio a/d
04 |05 |08 |07 |08 |00 10 |12 | 1.4 18 18 |20 2 30 | =
55 213|213 (23| 213[ 213213213 213|213 [ 213 [ 213 [ 213 | 213 | 213 | 213
60 | 213 | 293 (213 | 243 | 213 (213 | 213 | 293 | 213 | 213 | 213 | 293 | 209 | 208 | 203
65 | 213|213 | 293 | 293 213 | 213 | 213 | 293 | 212 | 208 | 208 | 204 | 200 | 108 | 193
70 213 | 213 (213 | 213 | 213 | 292 | 213 | 200 | 204 | 200 | 197 | 105 | 101 | 180 | 184
75 | 293 | 293 | 293 | 213 | 213 | 213 (200 | 201 | 108 | 191 | 188 | 188 | 182 | 180 | 174
80 23| 213 | 293 | 213 | 213 | 200 | 202 | 104 | 187 | 183 | 180 | 177 | 173 | 170 | 164
85 293 | 213 | 293 | 213 | 211 | 202 195 | 188 | 178 | 174 | 171 | 168 184 | 181 155
00 | 213 213 (213 ( 213 | 205 [ 195 [ 187 | 178 | 171 | 168 | 182 [ 150 | 155 | 152 | 148
85 213 | 213 | 213 | 200 | 188 | 180 | 180 | 170 | 183 | 157 | 153 | 151 | 148 | 144 | 138
00| 293 | 293 | 213 | 208 | 192 | 182 | 173 | 182 | 155 | 140 | 148 | 1423 | 130 | 137 | 131
106 | 293 | 213 | 211 | 197 | 185 | 175 | 185 | 154 | 147 | 142 | 130 | 138 | 132 | 130 | 125
101 213 | 213 | 208 | 192 | 170 | 188 | 158 | 147 | 140 | 138 | 133 | 130 | 128 | 124 | 110
16| 213 | 213 | 201 188 | 173 | 181 151 | 141 | 134 130 | 127 | 124 | 121 | 119 | 114
1201 293 | 293 | 195 | 180 | 108 | 154 | 145 | 135 | 120 | 124 | 121 | 110 | 116 | 114 | 100
125 213 | 208 | 190 | 174 | 180 | 148 | 130 | 130 | 124 | 110 | 147 | 145 | 111 | 108 | 106
130 | 293 | 204 | 185 160 | 154 | 142 | 134 | 125 | 110 145 | 112 | 110 | 107 | 108 | 101
135 213 | 100 | 180 | 183 | 148 | 137 | 120 | 120 | 114 | 191 | 108 | 108 | 103 | 101 7
180 | 213 | 105 | 175 | 157 | 143 [ 132 | 124 | 118 | 110 | 107 | 104 | 102 | o0 a8 a4
145 213 | 100 | 170 | 151 | 138 | 128 | 120 | 192 | 107 | 103 | 101 | 90 | o8 | 94 | o1
150 | 200 | 190 | 165 | 148 | 133 | 123 [ 116 | 108 [ 103 | 100| o7 | o5 | 93 | o1 | 88
155 | 200 ) 181 (150 | 142 ) 128 (119 | 112 | 105 ( 100 | 90 | 64 | 02 | o0 | 88 | &5
1680 | 202 | 177 | 154 | 137 | 126 | 170 | 100 | 101 | @7 g3 o1 80 87 85 82
185|198 | 173 | 150 | 133 | 121 | 112 105 88 s a1 28 87 84 a3 80
170 | 195 | 168 | 145 | 120 | 117 | 100 | 102 | 05 21 88 &6 84 az 80 7
175 191 | 104 | 141 | 126 | 114 | 108 | €0 2 88 85 83 82 78 78 7!
180 | 187 | 150 | 137 | 122 | 111 [ 103 | o7 8o 86 a3 81 80 Egd 78 73
185 184 | 155 | 133 110 | 108 | 100 g4 88 83 81 e i 5 T 7
100 | 180 | 151 130 115 | 105 T | 86 81 78 " 78 73 72 [}
W5 | 170 147 | 127 | 113|102 | o5 | 80 | B3 | 7@ | 77 | 8| 73| 7| 70| 67
200 | 173 | 143 | 123 | 110 | w00 | 03 | &7 | &1 | 77 | 75| 7a | 72| 70 | 82 | @6
205 | 180 | 140 | 120 [ 107 | 97 80 85 e 75 73 7 7 as ar a4
2101 185 136 | 117 | 104 | 95 | 88 | 83 | 77 | 74 | 71 | 6o | 88 | 88 | @5 | @3
215 1682 | 133 | 115 | 02| 03 | 88 | 81 | 75 | 72 | 60 | ea | ©7 | o5 | 64 | &1
20| 188 ( 130 | 112 | 100 | & B4 [ 7 70 68 .3 as a3 82 680
226|155 | 127 | 10 | o8 80 |2 Kid T2 ag -] a5 84 62 a 58
230 | 151 | 124 | 107 | 95 a7 80 T8 70 a7 as 83 a2 80 58 57
235| 148 | 122 | 105 | €3 85 T T4 ag o8 B4 a2 a1 50 58 56
240 | 145 | 119 | 103 ! 83 77 72 a7 a4 a2 81 60 58 57 55
245 | 142 | 117 | 101 [] a2 78 71 68 63 81 59 58 57 58 54
_zﬁ 1 115 | 00 | 88 | 80 | 74 | 70 | o5 | a2 | eo [ 58 | 57 | s | 55 | 53

31 Addition of Table 8.5r f- Shear Buckling Strength for Q420 steel with web thickness >16mm < 40mm.
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52. Table 8.55*2

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

19) Grade Q460 steel, web thickness < 16mm — design strength p, = 410N/mm’

dn Stiffener ing ratio ald
04 o5 /o8 [07 [o8 oo J10 [1.2 [14 [18 [18 [20 [25 [30 [=
55 | 248 | 248 | 248 | 248 | 246 | 248 | 48 [ 248 | 248 [ 248 | 248 [ 240 [ 244 | 242 [ 238
B0 | 240 | 240 | 240 | 240 | 246 | 246 | 240 | 248 | 248 | 242 | 230 | 238 | 232 | 230 | 22¢
B5 | 248 | 248 | 248 | 248 | 248 | 248 | 248 | 242 | 238 | 231 | 228 | 225 | 221 | 219 | 212
k{ 245 | 240 | 248 | 240 | 246 | 248 | 241 | 232 | 228 | 221 | 297 | 294 | 210 | 207 | 200
T6 | 246 | 246 | 240 | 246 | 240 | 241 | 232 | 222 | 296 | 270 | 208 | 203 | 198 | 195 | 188
B0 | 246 | 246 | 246 | 240 | 242 | 232 | 223 | 213 | 206 | 200 | 195 | 192 | 187 | 184 | 178
B5 | 240 | 240 | 240 | 248 | 234 | 224 | 294 | 203 | 195 | 189 | 185 | 181 | 170 | 173 | 168
00 | 248 | 2408 | 246 | 230 | 226 | 215 | 205 | 193 | @5 | 178 | 174 | 171 | 188 | 183 | 157
B5 | 246 | 245 | 248 | 232 | 218 | 207 | 106 | 184 | 175 | 160 | 185 | 182 | 157 | 155 | 140
100 | 246 | 246 | 241 | 225 | 211 | 198 | 187 [ 174 | 188 | 181 | 157 | 154 | 140 | 147 | 141
105 | 240 | 248 | 234 | 218 | 203 | 100 | 178 | o8 | 158 | 153 | 140 | 148 | 142 | 140 | 134
10| 246 | 248 | 228 | 210 | 195 | 181 | 170 | 158 | 151 | 148 | 142 | 140 | 139 | 134 | 128
115| 248 | 242 | 221 | 203 | 187 | 173 | 182 | 151 | 144 | 140 138 | 134 | 130 | 128 | 123
120 | 246 | 208 [ 215 | 108 | 170 | 106 | 1568 | 145 | 138 | 134 | 131 | 128 | 124 [ 122 | 118
125| 2468 | 231 | 200 | 189 | 172 | 160 | 140 | 130 | 133 [ 128 125 | 123 | 120 | 118 | 113
130 | 240 | 225 | 202 | 182 | 185 | 153 | 144 | 134 | 128 | 123 | 120 | 118 | 115 | 113 | 100
135 | 248 | 220 | 198 | 175 | 150 | 147 | 138 | 120 | 123 | 190 118 | 194 | 111 | 100 | 105
140 | 241 | 214 | 100 | 168 | 153 [ 142 | 133 | 124 | 112 | 115 | 112 | 110 | 107 | 105 ] 101
145 237 | 200 | 183 | 183 | 148 | 137 | 120 [ 120 | 194 | 191 | 108 | 108 | 103 | 101 | @7
160 | 232 | 203 | 477 | 157 | 143 [ 133 | 124 | 118 | 111 | 107 | 104 | 103 | 100 | €8 | 94
165 | 228 | 198 | 171 | 162 | 138 | 128 | 120 | 112 | 107 | 104 | 101 | B0 08 a5 a1
100 | 223 | 102 | 188 | 147 | 134 | 124 | 197 | 100 | 104 | 100 | 98 | 98 | o3 | ©2 | 28
165|210 | 187 | 181 | 143 | 130 (129 [ 113 | 108 (101 | @7 | 95 | 93 | @1 | 80 | 88
170 214 | 181 | 158 | 130 | 128 (117 | 170 | 102 [ 08 | 94 | 02 | o0 | 88 | 86 | 83
176 210 | 178 | 152 | 135 | 123 | 144 | 107 | 0O ] 82 20 28 85 | 84 a1
180 ( 206 ( 171 | 147 | 131 | 110 (110 [ 104 | 07 | 02 | 80 | 87 | 85 | 83 | @2 | 78
185 | 201 | 188 | 143 | 127 | 118 (107 | 101 | 04 | 00 | 87 | 85 | B3 | 81 | 79 | V8
10| 108 | 182 | 140 | 124 | 113 (105 | 08 | 2 | 87 | g4 | @2 | @1 | | 77 | 74
185 | 192 | 158 | 138 | 121 | 110 | 102 | o8 B9 | 85 a2 ao 7w 4 75 ¥
200 | 187 | 154 | 133 | 118 | 107 | @8 03 87 83 80 73 w i 73 71
205 (182 (150 | 120 | 115 | 105 | @7 | o1 | B85 | 81 | 78 | 7@ | 75 | 73| 72 | €0
2101 178 | 140 | 120 | 112 | 102 ( 05 | 80 | B3 | 70 | 78 | 75 | 73 | 71 | 70 | &7
215( 174 [ 143 | 123 | 110 | 100 [ 02 | 87 | &1 | 77 | 75| 73| 72 | 60 | €8 | @B
220|170 | 140 | 121 | 107 | 98 | 90 | 85 | 70 | 7B | 73 | 71 | 70 | 68 | &7 | B4
226| 100 | 137 | 118 | 105 | €5 88 83 b 74 7 70 | o8 60 | 65 | 63
230 (182 | 134 | 115 | 103 | 93 (88 | 81 | 78| 72 | 70| 68 | 67 | 05 | 64 | &1
235 ) 150 | 131 [ 113 [ 100 901 (85 | 70 | 74 | 7 | e | &7 | 85 | @4 | €3 | @O
240 { 156 | 128 | 10 | o8 a8 a3 78 I 6e a7 a5 B4 8z | a1 56
245 | 152 | 126 | 108 | ©8 88 a1 78 n 88 ] 85 63 81 80 58
2 149 123 | 106 | 84 88 | 80 75 70 84 83 8z 80 | 56 58
Note : For other sleel grades not covered in Table 8.5, refer fo Appendix 8.3.
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53. Table 8.5t%

Table 8.5t - Shear buckling strength gu (Wmm®) of a web (for 16mm < £ € 40mm)

20) Grade Q460 steel, web thickness >16mm <40mm — design strength p, = 390N/mm*

dt Stiffener spacing ratio ald

0.4 0.5 0.8 0.7 08 |09 1.0 1.2 1.4 1.8 1.8 20 28 130 -
55 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 234 | 223 | 228
80 234 | 234 | 234 | 234 | 234 | 234 | 224 | 234 | 234 | 233 | 230 | 228 | 224 | 22| 217
a5 234 | 234 | 234 | 234 | 234 | 234 | 224 | 233 | 27 | 23| 220 | 18 | 4 | 211 | 208
7 234 | 234 | 234 | 234 | 234 | 234 | 233 | 224 | 298 | 293 | 290 | 207 | 203 | 201 | 105
76 234 | 234 | 234 | 234 | 234 | 232 | 224 | 215 | 208 | 204 | 200 | 197 | 183 | 100 | 183
80 234 | 234 | 224 | 234 | 233 | 224 | 296 | 208 | 100 | 194 | 1090 | 187 | 182 | 170 | 172
85 234 | 234 | 234 | 234 | 228 | 290 | 207 | 197 | 180 | 184 | 180 | 177 | 172 | 180 | 182
00 | 234 | 234 | 234 | 230 | 20 | 208 | 100 | 188 | 180 | 174 | 170 | 167 | 162 | 159 | 153
95 234 | 234 | 234 | 224 | 291 | 200 | 109 178 171 | 165 | 181 188 | 183 | 151 145
W00 | 234 | 234 | 232 | 297 | 204 | 192 | 182 | 170 | 182 | 1657 | 153 | 150 | 148 | 143 | 138
105 | 234 | 234 | 226 | 210 | 197 | 184 | 174 | 182 | 154 | 140 | 148 | 143 | 130 | 130 | 131
110 | 234 | 234 | 220 | 204 | 180 | 177 | 108 | 154 | 147 | 142 | 130 | 138 | 132 | 130 | 125
115| 234 | 233 | 294 | 197 | 182 | 100 | 158 | 148 | 141 | 138 | 133 | 130 | 127 | 125 | 120
120 | 234 | 228 | 208 | 100 | 175 | 182 | 152 | 141 | 138 130 | 127 | 126 | 121 112 | 115
126 | 234 | 223 | 202 | 184 | 167 | 155 | 146 | 136 | 130 | 126 | 122 | 120 | 117 | 115 | 110
130 | 234 | 218 | 198 | 177 | 181 | 140 | 140 | 131 | 125 | 120 | 118 | 145 | 112 | 110 | 108
135| 234 | 293 | 190 | 170 | 155 | 144 | 135 | 128 | 120 | 114 | 113 | 111 | 108 | 108 | 102
140 | 233 | 207 | 184 184 | 150 | 130 130 | 121 | 18 | 112 | 100 | 107 | 104 | 102 k]
145 | 228 | 202 | 179 | 150 | 144 | 134 | 128 | 147 | 192 [ 108 | 105 | 103 | 100 | @@ a5
150 | 224 | 107 | 173 | 163 | 140 | 120 | 121 | 113 | 108 | 104 | 102 | 100 | ©F o8 02
155 | 220 | 192 | 1867 148 | 135 | 128 177 ] 170 ] 104 107 a8 7 o4 92 80
100 | 218 | 187 | 182 144 | 131 121 114 | 108 | 101 28 25 24 a1 80 88
165 | 212 | 182 | 157 | 130 | 127 | 118 | 110 | 103 | €8 a5 83 a1 13 87 a3
170 | 207 | 177 | 152 | 135 | 123 | 114 | 107 | 100 | @5 82 a0 88 a8 84 81
176 | 203 | 172 | 148 | 131 | 120 | 111 | 104 | ©7 23 1] a7 a8 83 82 7
180 | 190 | 187 | 144 128 | 119 | 108 101 a4 oo 87 85 83 a 80 78
185 | 195 | 182 | 140 | 124 | 113 | 105 g8 02 88 85 83 81 7 7 i 74
180 | 11 158 | 130 121 110 | 102 o8 as es 82 80 e i 75 T
105 | ™8 | 154 | 133 | 118 | 107 | @0 23 87 83 a0 78 7 75 73 7
200 | 182 | 150 | 120 | 115 | 105 | @7 a1 B85 B1 78 78 75 I 72 ae
205|178 | 148 | 128 | 112 | 102 | ©5 80 83 7e 78 75 73 7 70 a7
210 | 174 | 143 | 123 | 110 | 100 | @2 B7 81 w 75 3 ik | ag 88 a8
215 | 168 | 140 | 120 | 07 | @7 80 85 8 b1 73 71 70 a8 a7 04
220|168 | 130 | 118 | 105 | ©5 as 83 (4 74 71 ag a8 88 as a3
25| 182 | 133 | 115 | 102 | €3 a8 81 78 T2 70 a8 a7 a5 a4 a1
230 | 158 | 130 | 112 | 100 | @1 84 8 T 70 a8 a6 a5 a3 a2 L]
235|155 | 128 | 110 | 68 80 a3 T 72 eg a7 a5 84 a2 81 59
240 | 152 | 125 | 108 08 g7 81 78 Vi 87 as a4 a3 a1 an 57
246 | 148 | 122 | 108 | 94 85 78 74 a8 66 a4 82 81 L] 58 56
250)] 146 | 120 | 103 | 82 &4 78 73 88 85 83 81 80 58 57 | 55

Note : For other steel grades not covered in Table 8.5, refer to Appendix 8.3
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54. Table 8.5u*

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

21) Grade Q550 steel, web thickness £ 16mm — design strength p, = 520N/mm*

ot Stiffener spacing ratio ald
04 |05 |oe o7 |[o8 |09 [10 [12 [14 [16 [18 [20 |2 30 [ =
S5 1312|312 [ 312 | 32| M2 |32 32| 312 007 | 301 [ 207 | 204 | 282 | 288 | 279
80 | 312 | 312 | 312 | 312 | 312 [ 312 | 312 | 300 | 202 | 288 | 282 | 270 | 273 | 270 | 282
65 (312 (342 | 392 | 312 | 312 | 300 | 200 | 287 | 278 | 271 | 208 | 263 | 257 | 253 | 244
70 | 312 | 312 | 392 | 312 | 300 | 207 | 280 | 273 | 203 | 256 | 281 | 247 | 240 | 237 | 227
75 | 312 | 312 [ 312 | 312 | 208 | 285 | 273 | 250 | 240 | 241 | 238 | 231 | 224 | 221 | 292
80 | 312 312 (312 | 303 | 287 | 273 | 200 | 245 ( 234 | 220 | 229 | 297 | 210 | 207 | 190
85 | 312 | 312 [ 312 ( 203 ( 278 | 200 | 247 | 231 | 220 | 213 | 208 | 204 | 198 | 195 | 187
00 | 312 | 312 | 303 ( 283 ( 204 | 248 | 234 | 218 | 208 | 201 | 106 | 102 | 187 | 184 | 177
95 | 312 | 312 | 204 | 272 | 253 | 238 | 221 | 208 | 197 | 100 | 180 | 182 | 177 | 174 | 187
100 312 | 310 ( 285 | 262 | 242 | 224 | 210 | 108 | 187 | 181 | 178 | 173 | 188 | 185 | 150
105 | 312 | 302 | 278 | 252 | 231 | 293 | 200 | 187 | 178 | 172 | 1188 | 185 | 180 | 158 | 151
10| 312 | 264 | 208 | 242 | 220 | 204 [ 191 | 178 | 170 | 184 | 180 | 157 | 153 | 150 | 145
115 312 | 288 | 257 | 231 | 210 | 106 | 183 | 170 | 163 | 157 | 153 | 151 | 148 | 144 | 138
120| 312 | 270 | 248 | 221 | 201 | 187 | 175 | 163 | 156 | 151 | 147 | 144 | 140 138 | 132
126 305 | 271 | 230 | 212 | 193 | 170 | 188 | 157 | 150 | 145 | 141 | 130 | 135 132 | 127
130 | 200 | 283 | 230 | 204 | 188 | 172 | 182 | 151 | 144 | 130 | 138 | 123 | 120 | 127 | 122
135 | 282 | 265 (221 | 197 | 170 | 188 | 158 | 145 | 138 | 134 | 131 | 128 | 125 | 123 | 118
140 | 288 | 247 | 213 | 190 | 173 | 100 | 150 | 140 | 134 | 120 | 120 | 124 | 120 | 198 | 114
145 270 | 230 | 200 | 183 | 167 | 154 | 145 | 135 | 120 | 125 | 122 | 19 | 18| 114 | 110
150 (273 | 231 (100 | 177 | 161 | 14@ | 140 | 131 | 125 | 121 | 118 | 195 | 192 | 110 | 108
155 | 208 | 224 | 103 | 171 158 | 144 | 138 | 120 | 121 | 117 | 114 | 112 | 100 | 107 | 103
180 | 200 | 297 | 187 | 188 | 151 | 140 | 131 | 123 | 117 | 113 | 10| 108 | 105 | 103 | @@
165 | 253 | 210 | 181 | 181 | 147 [ 138 | 127 | 110 | 133 | 190 | 107 | 105 | 102 | 100 | @6
170 | 247 | 204 | 170 | 158 | 142 | 132 | 124 | 115 | 110 | 108 | 104 | 102 | o0 | 07 | 04
175 ( 240 | 198 | 171 | 152 | 138 [ 128 | 120 | 112 | 107 [ 103 | 101 | c0 | o6 | o5 | @1
180 | 234 | 192 [ 186 | 148 | 134 | 124 [ 117 | 100 | 104 | 100 | ©8 | 98 | 03 | 02 | 88
185 | 228 | 187 181 | 144 | 131 | 121 [ 144 | 108 | 101 | @8 | 05 | 94 | o1 | B0 | 28
190 | 221 [ 182 [ 157 | 140 | 127 | 198 [ 111 | 103 | @8 | o5 | 03 | @1 | 80 | 87 | 84
195| 218 | 178 | 153 [ 130 ( 124 | 115 | 108 | 101 | o8 | 93 | o0 | 80 | B8 | 85 | 82
2001 210 | 173 | 140 [ 133 [ 121 | 112 | 105| o8 | 93 | o0 | 83 | 87 | 84| 83 | 70
2051 205 )| 100 (148 | 130 ( 118 | 100 | 103 | 98 | ©1 | 88 | 88 | 85 | 82 | 81 | 78
210| 200 | 185 (142 | 120 115 | 107 | 100 | 93 | 80 | 88 | 84 | 82 | 80| 70 | 78
215 | 190 | 181 | 130 | 124 | 112 | 104 | 08 | ©1 | 87 | 84 | B2 | 81 | & | 77 | 74
220 191 | 157 | 138 | 121 | 110 (102 | o8 | 80 | 85 | 82 | g0 | 7@ | B | 75| T2
2251 187 | 154 (133 | 118 | 107 |100 | @3 | 87 | 83 | 80 | 78 | 77 | 75| 74 | T
2300 183 | 151 | 130 | 115 | 105 | o7 | o1 | 85 | &1 | v@ | 77| 5| T 72 | o0
235|170 | 147 |127 | 113|103 | 95 | 80 | &3 | 80 | 77 | 75 | 74 | 72| 70 | mm
240 | 176 | 144 | 124 | 111 | 101 | 03 | 88 | 82 | 78 | 75| 74 | 72 | 70| o0 | @B
245 | 172 [ 141 | 122 | 108 | o0 a1 B8 80 78 74 T2 | éo | 68 08
250 | 1 130 | 119 | 108 | 67 4 | 78 1 75 ] 72 [ 71 7 1 60 | 64
Note - For olher 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, = 500N/mm’

Note . For alher steel grades not covered in Table 8.5, refer to Appendix 8.3.

dat Stiffener ratio ald
04 |05 Joe Jo7 [08 00 [ 10 |12 |14 |16 |18 [20 [25 |30 [=

55 | 300 | 300 [ 200 [ 200 [ 300 [ 300 [ 300 | 300 | 208 [ 203 | 280 [ 288 [ 281 | 278 | 272
a0 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 202 | 284 | 270 | 275 | 271 | 208 | 283 | 255
85 | 300 | 300 | 300 | 300 | 300 | 300 [ 200 | 270 | 271 | 285 | 280 | 288 | 251 | 247 | 236
70 | 300 | 300 | 300 | 300 | 300 | 280 | 278 | 288 | 267 | 250 | 245 | 242 | 235 | 232 | 223
75 | 300 | 300 | 300 | 300 | 200 | 277 | 288 | 253 | 243 | 238 | 231 | 227 | 220 | 218 | 208
80 | 300 | 300 | 300 | 205 | 270 | 286 | 254 | 240 | 220 | 222 | 298 | 212 | 209 | 203 | 198
85 | 300| 300 | 300 | 285 | 200 | 254 | 242 | 226 | 216 | 200 | 204 | 200 | 194 | 191 | 183
90 | 300 | 300 | 204 | 275 | 258 | 243 [ 220 | 214 | 204 | 197 | 102 | 189 | 183 | 180 | 173
95 | 300 | 300 | 288 | 286 | 247 | 231 [ 217 | 202 | 1e3 | 197 | 182 | 170 | 174 | 171 | 184
100 | 300 | 300 | 277 | 256 | 237 | 220 | 208 | 102 | 183 | 177 | 173 | 170 | 185 | 182 [ 158
105)| 200 | 204 | 260 | 245 | 228 | 200 | 198 | 183 | 175 | 180 | 185 | 182 | 157 | 155 | 148
10| 300 | 288 [ 200 | 238 | 218 | 200 | 187 | 175 | 187 | 181 | 157 | 154 | 150 | 147 | 142
16| 300 | 270 [ 261 | 227 | 208 | 191 | 170 | 187 | 166 | 154 | 150 [ 148 | 143 | 141 [ 138
120 | 300 | 271 [ 243 | 297 | 198 | 183 | 172 | 180 | 153 | 148 | 144 | 142 | 137 | 138 | 130
126| 207 | 284 | 234 | 208 | 190 | 178 | 185 | 154 | 147 | 142 | 138 | 138 | 132 | 130 | 125
130 | 200 | 256 | 228 | 200 182 | 100 | 150 | 148 | 149 | 138 | 133 | 131 | 127 | 126 | 120
135| 284 | 290 [ 217 | 103 | 176 [ 183 | 153 | 142 | 128 | 131 | 128 | 128 | 122 120 | 115
140 | 278 | 242 | 200 | 126 | 108 | 157 | 147 | 137 | 131 | 127 | 124 | 121 | 198 | 198 1
145 | 272 | 234 [ 202 | 180 | 183 | 151 | 142 | 133 | 128 [ 122 | 10| 197 | 114 | 112 | 108
150 | 208 | 227 | 195 | 174 | 158 | 146 | 137 | 128 | 122 | 118 | 115 | 193 | 110 | 108 | 10¢
155| 200 | 210 [ 180 | 188 | 153 | 142 | 133 | 124 | 198 | 194 | 112 | 110 | 108 | 105 [ 101
180 | 254 | 212 [ 183 | 183 | 148 | 137 | 128 | 120 | 195 | 191 | 108 | 108 | 103 | 101 | @7
185 | 248 [ 208 [ 177 | 158 | 144 | 133 | 125 | 117 | 111 | 107 | 105 | 103 | 100 | 08 | o4
470 | 242 | 200 [ 172 | 153 | 130 | 120 | 121 | 113 | 108 | 104 | 102 | 100 | 07 | o5 | w2
478 235 | 104 [ 167 | 140 | 135 | 125 | 118 | 110 | 105 | 101 | oo | 97 | 64 | 03 | 80
180 | 220 | 789 [ 183 | 145 | 132 | 122 | 115 | 107 | 102 | o8 | o8 | o4 | o2 | 90 | 87
185 223 | 184 | 158 | 141 [ 128 | 110 | 111 | 104 | o0 | o8 | o4 | 02 | B0 | 88 | 84
180 | 217 | 178 | 154 | 137 | 125 | 116 | 108 | 101 | 98 | @3 | o1 | 80 | &7 | 85 | 82
195| 212 | 174 [ 180 | 134 [ 122 [ 113 | 108 | o0 | 94 | o1 | BO | 87 83 | a0
200 | 208 | 170 | 148 | 120 | 110 | 110 | 103 | o8 | @2 | a0 | 88 | 85 | 82 | 81 | 78
205|201 | 188 | 143 | 127 | 110 | 107 | 101 | 04 | 80 | 88 | 84 | 83 [ o0 | 70 | 7
210 108 | 162 | 130 | 124 | 113 | 105 | o8 | 02 | &7 | 84 | &2 | 81 | 7R | 77 | 7
215 192 | 158 | 138 | 921 | 110|102 | 96 | 80 | 85 | 82 | 8O | 7O [ T [ V5 | 73
220( 187 | 154 | 133 | 118 | 108 [ 100 | o4 | 87 | 83 | &1 | 70 | 77 [ 75| a4 | 1
225|123 151 | 120 | 110 | 105 | o8 | 92 | 85 | &1 | 70 | 77| 78 | 72| 72 | e
230|170 | 148 | 127 | 13| 103 | o5 | o0 | 84 | 80 | 77 | 75 | 74 | 72| 71 | o8
235 (170 | 145 125 | 11| 101 | o3 | 88 | &2 | 78 | 7B | 74| 72 | vo | 60 | 60
240 172 | 142 | 122 | 100 | o0 | €2 | 88 | G0 | 78 | 74 | 72 | 71 /| 60 | 88 | @5
245 188 | 130 | 120 (108 | 97 | o0 | 8a | 7B | 75 | 72| 71 | 60 | &7 | B8 | 04
280| 185 | 138 | 147 [ 104 | o5 | 88 | 82 | 77 | 73 | 71 | 60 | 68 | o8 | 85 | a2
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56. Table 8.5w>°

Table 8.5w - Shear buckli gth gu (Nmm?) of a web (for t < 16mm)

27) Grade Q690 steal, web thickness £ 18mm — design strength p, = 630N/mm’

dn Stiffener ratio ald
04 |05 Jo8 |o7 |0B |00 10 112 | 1.4 16 |18 |20 25 |30 |»
58 378 | 378 | 378 | 378 | 378 | 318 | 378 | 382 352 345| 340| 335 | 320| 28| 315
80 378 | 378 | 3 378 | 378 | 371 | 350 | 344 | 333 | 325 | 319 ] 314 | 207 | 303 | 262
65 | are | 378 | 378 | 378 | 371 | 355 | 381 | 325 213 | 305 | 208 | 208 | 285 | 281 | 290
70 | 378 | 378 | 378 | ar6 | 358 | 300 | 324 | 307 | 204 | 285 | 278 | 272 | 286 | 260 | 250
76 | 378 | 378 | 378 | 381 | 341 | 323 | 307 | 288 | 274 | 285 | 250 | 254 | 247 | 243 23
80 | 378 | 378 | 371 | 347 | 326 | 308 | 200 | 270 | 257 | 290 | 243 | 238 | 231 | 228 | 210
g5 | 378 | 378 | 350 | 333 | 311 | 200 | 272 | 254 | 242 | 234 | 228 | 224 | 218 | 214 | 208
o0 are | 377 | 347 | 320 | 208 | 274 | 267 | 290 | 220 | 221 | 216 | 212 | 200 | 202 | 104
o5 | ars| 367 | 335 | 300 | 280 | 250 | 244 | 227 | 217 | 208 | 204 | 201 | 105 | 192 | 184
100| 278 | 358 | 323 | 202 | 268 | 247 | 231 | 298 | 208 | 100 | 104 | 191 | 185 | 182 | 175
105| 378 | 348 | 311 | 270 | 253 | 235 | 220 | 208 | 100 | 180 | 185 | 182 | 178 ]| 173 187
10| 378 | 335 | 208 | 268 | 242 | 224 | 210 | 198 | 187 | 181 [ 177 173 | 188 | 180 | 150
115 | 387 | 325 | 286 | 254 | 231 | 214 | 201 | 188 | 170 | 173 | 1080 | 108 | 1&1 158 | 152
120| 350 | 314 | 274 | 244 | 222 | 205 | 193 | 180 | 171 | 168 | 162 | 158 | 154 | 152 | 148
125 | 350 | 204 | 283 | 23¢ | 213 | 197 | 185 | 173 | 185 | 150 | 155 | 153 | 148 | 148 | 140
130 | 341 | 203 | 253 | 225 | 205 | 100 | 178 | 188 | 153 | 153 | 148 | 147 142 | 140 | 135
135| 333 | 283 | 243 | 217 | 197 | 183 | 171 | 180 | 152 | 147 | 144 | 141 | 137 | 135 130
140 | 324 | 272 | 235 | 208 | 190 | 178 | 185 | 154 | 147 | 142 | 130 ] 138 | 132 130 | 125
145| 310 | 283 | 227 | 200 | 184 | 170 | 1080 | 140 | 142 | 137 | 134 | 132 | 128 | 120 | 121
150 | 207 | 254 | 210 | 105 | 177 | 184 | 154 | 144 | 137 | 133 | 120 | 127 | 123 | 129 117
155 208 ) 248 | 212 | 180 | 172 | 150 | 140 | 130 | 133 | 128 | 125 | 123 | 1@ | 197 | 113
10| 200 | 238 | 205 | 183 | 186 | 154 | 145 | 135 | 120 [ 124 | 121 ] 110 | 198 | 114 | 100
85| 281|231 | 100 | 177 | 161 | 140 | 140 | 131 | 125 | 121 | 118 | 110 | 112 110 | 108
170| 272 | 224 | 183 | 172 | 157 | 145 | 138 | 127 | 121 [ 117 | 114 | 112 | 100 107 | 103
175 | 285 | 218 | 188 | 187 | 152 | 141 | 132 | 123 | 118 [ 114 | 111 | 108 | 109 | 104 | 100
80| 257 | 292 | 183 | 1@2| 148 | 137 | 120 | 120 | 114 [ 191 | 108 ] 108 | 103 | 101 e7
195 | 250 | 208 | 178 | 158 | 144 | 123 | 126 | 197 | 111 | 108 [ 105 ]| 103 | 100 | ©8 | ©5
100| 244 | 201 | 173 | 154 | 140 | 130 | 122 | 114 | 108 | 105 | 102 | 100 | @7 26 a2
105 7| 198 | e | 150 | 138 | 128 | 110 | 111 | 108 | 102 | 100 | 98 | €5 | 83 | €0
200 231 | 191 | 184 | 148 | 133 | 123 | 118 | 108 | 103 | 89 07 a5 a3 21 a7
205| 228 | 188 | 180 | 143 | 130 | 120 | 143 | 105 | 100 a7 05 a3 80 89 as
210| 220 12 | 157 | 130 ]| 127 | 197 | 110 | 103 | 98 | 5 | 02 | 91 | 88 7 | 83
215| 295 | 177 | 153 | 138 [ 124 | 115 | 108 | 100 | 08 | ©3 | 90 | 86 | 86 | 85 | &1
220| 210 | 173 | 140 | 133 | 121 | 112 | 105 | 08 B4 -] 83 87 84 83 80
225|208 | 1890 | 146 | 130 | 118 | 110 | 103 | @88 | B 83 B4 85 g2 | 8 78
230 201 | 188 | 143 | 127 | 118 | 107 | 101 | B4 80 87 84 83 81 el 78
235 197 | 162 | 140 | 124 | 143 | 105 | 20 o2 88 8% 83 a 7e i {4 T4
240 | w3 | 189 | 137 | 122 | 111 | 103 | 08 o0 86 83 81 e 7 by 73
245| 180 | 158 | 134 | 119 | 100 | 101 | 04 88 | 84 g1 70 78 78 T4 7
260) 1851 153 | 131 | 117 | 106 03 | 88 18 78 74 13 70
Note - For other steel grades not covered in Table 8.5, refer to Appendix 8.3.
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57. Table 8.5x%7

Table B.5x - Shear buckling strength g.. (Nimm®) of a web (for 16mm < t< 40mm)

24) Grade Q630 steel, web thickness >16mm <40mm — design strength p, = 615Nimm’

oA Stiffener ing ratio ald
04 105 |06 |07 JoB o8 [10 [12 [14 [16 |18 20 [25 |30 | @

55 | 300 | 300 | 360 | 380 | 360 | 380 | 300 | 350 | 349 330 | 334 [ 330 | 323 [ 320 [ 310
60 | 300 | 300 | 360 | 360 | 360 | 365 | 353 | 338 | 328 320 | 314 | 310 | 203 | 268 | 288
65 | 360 | 380 | 360 | 360 | 384 340 | 328 | 320 308 | 301 | 204 | 200 | 282 | 277 | 208
70 | 360 | 360 (300 | 268 | 350 | 334 | 319 | 302 | 200 281 | 274 | 200 | 281 | 257 | 247
75 | 360 | 300 | 380 | 355 | 335 | 218 | 303 [ 284 | 271 202 ) 260 | 251 | 244 | 290 | 231
80 | 300 | 360 | 385 | 341 | 321 | 302 | 288 | 267 254 | 248 | 240 | 235 | 220 | 225 | 218
85 | 300 | 300 353 | 328 | 308 | 287 | 200 | 251 | 239 | 231 20 | 222 | 15| 212 | 208
00 | 368 360 | 341 | 315 | 202 | 271 | 254 | 237 218 | 293 | 200 | 203 | 200 | 102
05 (380 | 380 | 330 | 302 | 277 | 258 | 241 | 224 | 214 207 | 202 | 108 | 103 | 180 | 182
100 | 380 | 350 398 | 280 | 283 | 244 | 220 | 213 | 203 | 197 92| 188 | 183 | 180 | 173
105 | 300 | 340 308 [ 275 | 260 | 232 | 218 | 203 | 104 187 [ 183 | 178 | 174 | 171 | 185
110 | 360 | 330 | 204 | 2 230 | 221 | 208 | 194 | 185 | 170 | 174 | 171 | 108 | 184 187
115 361 ( 320 | 283 | 251 ( 220 ( 212 | 100 | 188 | 177 | 171 187 | 184 | 150 | 158 | 150
120 353 | 310 | 271 | 241 | 219 | 203 | 191 178 | 160 | 14 [ 180 | 157 | 152 | 150 | 144
125| 344 | 300 | 200 | 231 | 210 | 185 | 183 | 171 | 182 | 157 153 | 151 | 148 | 144 | 138
130 | 338 | 200 | 250 | 222 | 202 | 187 | 170 | 184 | 158 151 148 | 145 | 141 | 138 | 133
1351 328 | 270 | 241 | 214 | 195 | 180 | 100 [ 158 | 151 148 | 142 | 140 | 138 | 133 | 128
140 | 310 | 200 | 232 | 208 | 188 | 174 | 183 | 152 145 | 140 | 137 | 135 | 131 | 128 | 123
145 ( 311 ) 200 | 224 | 100 | 181 | 108 | 158 | 147 | 140 | 128 132 | 130 | 128 | 124 | 110
150 303 | 251 | 218 | 103 | 175 | 182 | 182 | 142 128 | 131|128 | 128 | 122 | 120 | 115
155 | 204 | 243 | 200 | 188 | 170 | 157 | 148 | 138 | 131 127 | 124 | 122 | 118 | 118 | 112
160 286 | 235 | 203 | 181 | 184 | 152 | 143 1127 | 123] 120 118 | 114 ] 112 108
185 278 | 228 | 197 | 175 | 150 | 148 | 130 | 128 | 123 18 [ 198 [ 114 | 111 | 109 | 105
70| 200 | 222 | 191 | 170 | 156 | 143 | 135 | 125 | 120 | 118 113 ] 111 | 108 | 108 | 102
175 261 | 216 | 180 | 185 | 150 | 130 | 131 122 | 118 | 112 110 | 108 | 105 | 103 | o0
180 | 254 | 200 | 180 1860 | 148 | 135 127 1 118 | 113 | 108 | 107 | 105 | 102 [ 100 og
185 | 247 | 204 | 170 | 158 | 142 | 132 124 | 115 | 110 | 108 | 104 | 102 en 7 83
180 | 241 | 108 | 171 | 152 | 138 | 128 | 120 | 112 | 107 103 | 101 | o9 g8 | o5 | &1
1951 2351 193 [ 167 | 148 ( 135 [ 125 | 117 | 100 | 106 | 101 08 | o7 94 | 02 | 8@
200| 220 | 188 | 182 | 144 | 131 | 122 | 114 | 107 | 102 98 | 08 | o4 a 80 | 88
205 | 223 | 184 | 158 | 149 | 128 | 110 | 112 | 104 | 00 03 | 84 | 02 86 | 88 | B4
210 218 | 179 | 155 | 138|125 | 110 | 100 | 102 | @7 04 21 20 87 | 88 | B2
25| 213 | 175 | 151 134 | 122 | 113 | 108 | e0 85 21 a 88 as B4 8o
220 (208 | 171 | 148 [ 131 120 | 111 | 104 | o7 g2 B | 87 | 88 83| 82 | 70
225/ 203 | 167 | 144 [ 128 | 197 | 108 | 102 o5 | 00 87 | 85 | 84 8 8o | 77
2301 190 | 184 | 141 | 128 | 194 | 108 | o0 | o3 | 88 85 | 83 | 82 80 | 78 | 75
235 195 | 180 ! 138 | 123 | 112 | 104 | 07 | &1 87 84 | 82 | 80 |77 74
240 ( 191 | 157 [ 135 | 120 | 110 | 101 | o5 | 80 | 85 82| g0 | 78 7w | T 72
245| 187 | 154 | 133 | 118 | 107 | o0 23 87 83 80 78 77 5 73 ral
260) 183 | 151 | 130 | 11 105 | e7 91 | g5 | 81 | T7 75 73| 72 1 68

Note - For other stee! grades not covered in Table 8.5, refer to Appendix 8.3
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58. Table 8.7

Table 8.7 - Designation of buckling curves for different section types

Maximum Axis of
Type of section thickness buckling
(see notet) X-X vy
Het-finished structural hollow sections with steel
grade = 5460 or hot-finished seamless siructural ap) a;)
hollow sections
Hot-finished structural hollow section < grade S460 a) a)
Cald-formed structural hollow section of longitudinal 9 ¢
seam weld or spiral veld
: <40 mm a) b)
Ralled I-seclion > 40 mm b) cl
N <40 mm b) c)
Rolled H-section > 40 mm ) d)
I <40 mm b) c)
Welded |- or H-section (see note 2) > 40 mm b) dj
Ralled |-secfion 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) c)
Ralled H-section with welded flange cover plates £40 mm b) t)
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)
with U/B = 0.80 as shown in Figure 8.4) > 40 mm <) b}
Ralled | or H-seclion with welded flange cover plates <40 mm by c)
with U/B £0.25 as shewn in Figure 8.4) > 40 mm b) d)
2 <40 mm b) b)
Welded box section (see note 3) > 40 mm o) 0)
<40 mm b) b)
Round, square or flat bar 40 mm <) c)
Raolled angle, channel or T-section
Two rolled sections laced, batiened or back-to-back Any axis: ¢)

Table 8.7 - Designation of buckling curves for different section types

Curn_g_ ound rolled sections
1.

For thickness betwsen 40mm and 50mm the value of p. may be taksn as the average of the values for
thicknesses up to 40mm and over 40mm for the relevant valuz of p,.

2, Forwelded | or H-sections with their flangas thermally cut by machine without subsequent edp= grinding or
rrachining, for buckling sbout the y-y as, strut curve b) may be used for flanges up to 20mm thick and
strut curve ¢} for flanges over 40mm thick.

3. The category “weled box section” indudes any box section fabricated from plates or ralled sections,
prowided that all of the langitudinal welds are near the camers of the cross-section. Box sectians with
lorgitudina! stiffenars ara NOT included in this category.

4.

Use of buckling curves based en ather recogrized design codes allowing for variation befween load and
rraterial factors and calitrated against Tablzs 3.3(a), ?a] to (h} is accaptable. See al=o foolnote under
Tablz B.8.

Maximum Axis of
Type of section thickness buckling |
(see noted) X-X vy

Hot-finished structural hollow sections with steel

grade= 5460 or hot-finished seamless structural ag) ay)

hollow sections

Hat-finished structural hollow section < grade S460 a) a)

Cald-formed structural hollow secfion of longitudinal ) )

seam weld er spiral weld

e <40 mm a) b)

Rolled I-section ~ 40 i by <)

. <40 mm b) c)

Rolled H-section >40mm 0 d)

" =40 mm b) c)

Welded |- or H-section (see note 2) > 40 mm b d)

Ralled |-section with welded flange cover plates <40 mm a) b}

with 0.25 < U/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 < U/B < 0.80 as shown in Figure 8.4) > 40 mm c) d}

Ralled | or H-secfion with welded flange cover plates <40 mm b) a)

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) cl

with U/B < 0.25 as shown in Figure 8.4) > 40 mm b) d)

Welded box section (see nete 3) £40 mm 5) b)

> 40 mm c) c)
=40 mm b) b)

Round, square or fiat bar > 40 mm c ¢

Rolled angle, channel or T-section

Two rolled sections laced, battened or back-to-back Any axis: ¢)

Compound rolled sections

1. For thickness between 40mm and 50mm the walue of p. may be taken as the average of the values for
thicknessas up to 40mm and over 40mm for the relevant valus of p,.

2. Forwelded | or H-zecficns with their flanges thermally cut by machine without subszquent edgs prinding or
machining, for buckling about the y-y axis. strut curve b) may be usad for flanges up to 40mm thick and strut
cunve ¢} for flanges aver 40mm thick.

3, The calagary ‘Welded box s=ction” includss any box section fabricatad from patss o rolled sactians,
provided that all of the langitudnal welds are naar the comars of the cross-section. Box sections with
lorgitudinal stiffeners are NOT included in this catzgory.

4. Use aof buckling curvas based en other recognized design codss allowing for vasialion between Joad and
material factors and calibratad against Tables 8.8(a), (3) to (h) is acosptable. See also footnote under
Tabl=€.8.

38 Revision of size of steel plate thickness in Table 8.7 for designation of buckling curve.
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Item Current version Amendments
59
59. Table S'S(b) Table 8.8(b} - Design strength p. of compression members Table 8.8{b) - Design strength p. of compression members
3) Values of p. in Nimm- with A< 110 for strut curve b i) S275 ~ S460 steel
Steel grade and design strength p, (Nlmm’) - oo
A 5375 S355 - 3) Value;t:LF‘rl:dHimr: dwn? }.<;;: for strut curve b
235 | 245 | 255 [ 265 [ 275 || 515 [ 395 | 538 [ 9% [ 555 _g_c_o 310 | 430 [ %40 | 460 " =5 frade and design & gth p, (Nima’) i
15 | 225 | 245 | 255 | 205 | 275 || 315 | 325 | 335 | 945 | 355 || 360 | 400 | 425 | 428 | 457 —2eld :
20 | 234 | 243 | 253 | 283 | 272 | 310 | 320 | 320 | 332 [ 340 | 381 | 401 | 420 | 420 | sa2 e 32% 255 -,‘Z,g—g g;g g:g ggg .%zg—%“g—%%% b4 i_,‘g :Lig
26 | 220 | 230 | 248 | 2858 | 207 || 304 [ 314 [ 323 | 332 | 342 || 384 | 303 | 411 | 421 | 420 20 | 234 | 243 | 253 | 283 | 272 [ 310 | 350 | 330 | 330 | 343 [ 301 | 401 | 420 | 430 | 448
30 | 225 | 234 | 243 | 253 | 202 || 268 307 | 318 | 325 | 325 || 375 | 384 | 402 | 411 | 420
36 | 220 | 220 | 238 | 247 | 266 | 201 |3c0 | 300 | 312 | 327 | 360 | 374 | 302 | 00 | 417 25 1220 | 230 (248 | 268 | 267 304 | 34 | 323 | 332 | 342 | 304 | 200 | 411 | 421 | 438
30 [225 (224 | 243 263 | 262 | 208 | 307 | 316 | 325 [ 335 || 375 | 384 | 402 | 411 [ <20
40 | 218 | 224 | 233 241 | 250 || 284 203 | 301 | 310 | 318 | 385 | 284 [ 380 | 388 | 204 36 (220 | 220 (288 ) 247 | 205 | 201 | 300 | 300 (398 | 327 | 346 | 374 | 32 | 400 | 47
42 | 213 | 222 | 231 | 230 | 248 || 281 280 | 208 | 308 | 314 || 351 | 350 | 375 | 383 | 30
44 |211 | 220 | 228 | 207 | 245 || 272 | 280 | 294 | 302 | 310 | 345 | 354 | 306 | 377 | 32 42 |213 |222 | 231 | 230 | 2an | 281 | 260 | 206 | 306 | 314 | 361 | 399 | 378 | 383 | 360
48 | 200 | 218 | 220 | 234 | 242 || 275 [ 283 | 201 | 208 | 308 || 341 | 340 | 384 | 371 | 326 24 | 211 | 220 | 228 237 | 245 | 278 | 286 | 204 | 202 | 310 || 346 | 354 | 260 | 377 | 302
48 | 207 | 215 | 223 | 231 | 230 (| 271 270 | 287 | 204 | 302 || 338 | 343 | 358 | 385 | 378 46 | 200 | 218 | 225 | 234 | 242 | 275 | 283 | 201 | 208 | 308 [ 341 | 340 | 384 | 374 | 385
48 | 207 | 215 | 223 231 | 230 |[ 271 | 270 | 287 | 204 | 302 |[ 338 | 343 | 358 | 365 | 370
50 (205 | 213 | 221 | 220 | 237 || 267 275 | 283 | 260 | 202 || 320 | 337 | 351 | 388 | 372
= ||t e 2 o e AR A e e e AP A E
52 |203 | 210 [ 218 | 228 | 234 | 264 | 271 | 278 | 286 | 263 || 324 | 321 | 344 | 351 [ 384
56 | 108 | 205 | 213 [ 220 | 207 || 258 283 | 260 | 276 | 283 | 312 | 318 | 330 | 328 | 347 5¢ | 200 | 208 | 215 | 223 | 230 || 280 | 267 | 274 | 221 | 285 || 318 | 325 | 307 | 344 | 358
58 | 185 | 202 | 210 217 | 224 || 252 258 [ 265 | 271 | 278 | 305 | 311 | 322 | 328 | 330 56 | 108 | 205 | 213 | 200 | 207 || 266 | 262 | 260 | 278 | 282 || 312 | 318 | 330 | 398 | 347
58 105 | 202 | 210 (217 | 224 |[ 252 | 288 | 285 | 271 | 278 || 305 | 311 | 322 | 328 | 320
80 (4183 | 200 [ 207 |214 | 221 | 247 | 254 | 280 | 265 | 272 | 208 | 304 | 314 [ 320 | 330
62 | 160 (167 | 204 | 210 | 217 |( 243 | 240 | 255 | 281 | 286 [ 201 | 266 | 3¢6 | 311 | 320 60 | 163 | 200 | 207 (214 | 221 || 247 | 254 | 280 | 266 | 272 || 268 | 304 | 314 | 320 | 330
84 | 187 | 194 | 200 [207 | 213 (| 238 | 244 | 240 | 255 | 261 | 284 | 280 | 268 | 302 | 311 82 (160 | 107 | 204 210 | 217 || 243 | 240 | 255 | 281 | 2686 || 201 | 208 | 308 | 311 | 320
88 | 184 | 191 | 167 203 | 210 (| 233 | 230 | 244 | 240 | 265 | 278 | 281 | 280 | 204 | 301 84 |187 | 104 | 200 [207 | 213 || 238 | 244 | 240 | 265 | 281 || 284 | 280 | 288 | 302 | 311
83 | 181 | 188 | 184 | 200 | 206 || 228 | 233 | 220 | 244 | 240 | 260 | 273 | 281 | 285 | 202 86 |184 | 101 | 167 203 | 210 || 233 | 230 | 244 | 240 | 255 || 278 | 281 | 230 | 284 | 301
88 |181 | 188 | 104 [200 | 206 || 228 | 233 | 230 | 244 | 240 || 280 | 273 | 231 | 285 | 262
70 | 178 | 185 | 160 | 186 | 202 || 223 | 228 | 233 | 238 | 242 || 261 | 285 | 272 | 276 | 282
72 | 175 | 181 | 187 | 103 | 108 [| 218 | 203 | 227 | 232 | 238 | 264 | 267 | 284 | 287 | 273 70 [178 | 185 | 180 [ 168 | 202 || 223 | 228 | 233 | 238 | 242 || 281 | 285 | 272 | 278 | 282
74 | 172 | 178 | 183 | 189 | 194 [| 213 [ 217 | 222 | 228 | 230 || 245 | 240 | 255 | 258 | 284 72 | 175 | 181 | 187 [ 103 | 108 || 218 223 | 207 | 232 | 225 | 254 | 267 | 284 | 267 | 273
76 | 162 | 175 | 180 | 185 | 160 [| 208 | 212 | 218 | 220 | 223 || 238 | 241 | 247 | 250 | 255 74 172 | 178 | 182 [ 180 | 1e4 || 213 | 217 | 222 | 226 [ 230 || 248 | 249 | 255 | 253 | 284
78 (188 | 171 | 178 | 181 [ 1286 [ 203 [ 208 | 210 | 214 | 217 || 231 | 234 | 230 | 241 | 248 76 | 160 | 175 (180 | 185 | 100 (| 208 | 212 | 218 | 220 [ 223 || 238 | 241 | 247 | 260 | 255
78 [188 | 171 [ 178 | 181 | 128 (| 203 | 208 | 210 | 214 [ 217 || 231 | 224 | 230 | 241 | 248
80 [183 | 188 | 172 | 177 [ 181 | 107 | 201 | 204 | 208 | 211 || 224 | 226 | 231 | 223 [ 237
82 | 180 | 184 | 180 [ 173 | 177 || 102 | 186 | 180 | 202 | 205 | 217 | 210 | 223 | 225 | 220 80 | 163 | 188 (172 | 177 [ 181 [| 167 | 201 | 204 | 208 [ 213 [ 224 | 225 | 231 | 223 | 297
84 166 | 181 | 185 189 [ 173 [ 187 | 160 | 193 [ 168 | 102 | 210 | 212 | 218 | 218 | 221 82 | 160 | 184 [ 180 173 | 177 [| 102 | 168 | 169 | 202 [ 265 || 217 | 210 | 223 | 225 | 220
88 |153 157 | 181 | 165 | 160 | 182 | 185 | 1e8 | 160 | 103 [ 203 | 205 | ze8 | 210 | 213 84 | 158 | 161 [ 185 189 [ 173 [| 187 | 160 | 183 | 186 [ 160 [ 210 | 212 | 216 | 215 | 223
88 | 150 | 154 | 158 | 181 [ 185 |[ 177 | 180 | 182 | 185 | 187 || 166 | 188 | 201 | 203 | 2c8 gg }gg 1?1 :gé ]g? :gg 1?3 ;gg ::g lgg ::g fgg %g ;gﬁ gég gég
g0 | 143 | 150 | 184 | 157 | 181 || 172 [ 175 [ 177 | 172 | 181 |[ 160 | 162 | 165 | 168 | 180
02 (143 | 147 | 450 | 1563 | 186 [ 167 | 170 | 172 | 174 | 176 |[ 184 | 185 | 188 | 180 | 102 80 | 148 | 160 | 164 | 157 | 181 || 172 | 175 | 177 | 178 | 181 | 160 | 162 | 165 | 196 | 169
84 |140 | 143 | 147 | 150 | 152 || 182 | 185 | 167 | 182 | 171 || 172 | 170 | 182 | 183 | 185 02 143 | 147 | 160 | 153 | 165 || 187 | 170 | 172 | 174 | 175 || 184 | 185 | 188 | 1890 | 192
98 | 137 | 140 [ 143 | 146 | 148 [ 152 [ 180 | 162 | 184 [ 185 (| 472 [ 173 | 176 | 177 | 170 B4 | 140 [ 143 | 147 | 150 | 152 || 162 | 105 | 167 | 169 | 171 || 178 | 179 | 182 | 183 | 185
98 | 134 | 137 | 130 [142 | 145 || 153 | 155 | 167 | 160 | 180 || 167 | 182 | 170 | 171 | 173 gg :gz 1;2 :;g }ig }:g 1% }gg :g‘;’ }g‘; :;g :;; }gi :Eg 1;; 1;3
I
100 | 120 | 133 | 128 [ 138 | 141 || 140 | 151 | 152 | 154 | 155 || 181 | 182 | 184 | 165 | 187
102 (127 | 130 | 132 | 135 | 137 || 145 | 146 | 148 | 140 | 151 [ 158 | 167 | 150 | 180 | 182 :gg :gg :g ;‘gg :;g 1;; ::g :2& :f; :f; :gf :g; 1272 :gg :gg ::;
1 7 1 185 | 158
133 13'1’ 134 1§g E’; 123 :g; 1§§ :;; :ﬁ :E ﬁ7 :z :2; 150 | 151 104 | 124 | 127 | 120 | 131 | 123 [| 141 | 142 | 144 | 145 | 146 [ 151 | 152 | 154 | 185 | 156
2 139 | 141 [ 142 || 147 | 148 | 140 | 180 | 151
1081118 1121 1123 1125 1126 1133 [ 134 [ 135 | 137 | 135 || 142 | 143 | 144 | 145 | 147 1o | 121l 124120 (428 130 P13z | 198
L 108 | 118 | 121 | 123 | 125 | 126 {1 133 | 134 | 125 | 137 | 138 || 142 | 143 | 144 | 145 | 147
Note : For other steel grades, refer to Appendix 8.4 Note : For olher sleel grades, refer to Appendix 8.4.

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

Current version

Amendments

60. Table 8.8(b)

(cont’d)®®

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

) Values of p. in Nimm’ with A =110 for strut curve b

Steel grade and deslgn strength p, (NNmm’}
5365

A 5278 5450

{235 | 245 | 265 | 205 | 275 || 315 | 325 | 335 | 345 | 350 || 400 | 410 | 430 [ 440 | 460
770 [ 415 | 115 | 120 | 121 | 123 || 129 | 130 | 131 | 138 | 134 || 128 | 139 [ 140 | 141 | 142
112 | 113 | 115 | 117 | 118 | 120 || 125 | 127 | 128 | 120 | 130 || 134 | 134 | 136 | 130 | 138
114 | 110 | 112 | 114 | 115 | 117 || 122 | 123 | 124 | 125 | 128 | 130 | 120 | 132 | 132 | 133
1a | 107 | 100 | 111 | 112 | 114 || 110 [ 120 | 121 | 122 | 122 || 126 | 126 | 128 | 128 | 129
128|105 | 108 | 108 [ 100 | 111 || 115 [ 118 | 17 | 118 | 119 || 122 | 123 [ 124 | 124 | 125
120 [ 102 | 104 [ 105 [ 107 | 108 || 112 | 113 | 114 | 115 | 116 || 110 [ 118 | 120 | 127 | 122
122 | 100 | 101 | 108 | 104 | 105 || 1co | 110 | 111 | 112 | 112 | 115 | 16 | 17 | 117 | 118
124 |97 | oo | 100 101 | 102 || 108 | 107 | 108 | 100 | 1C@ || 112 | 112 | 113 | 114 [ 115
126 (o5 |ee |o8 |ee |1co|[ 103 | 104 | 105 | 108 | 1C6 [ 109 [ 102 | 110 | 111 | 111
123 9z | o4 |85 |@8 |[@7 |[101 |10t | 102 | 103 | 103 [ 108 | 410G | 107 | 107 | 1C8
12000 |o2 |83 |o4 |95 [os |oo |oo [ 1cOo | 101 || 103 | 103 | 104 | 105 | 105
135 |85 |88 |87 |88 |8e ||e2 [e3a |e3 |e4 |94 |06 |97 (87 |@8 |08
140 |80 |81 |82 |83 |84 |[88 |87 |87 |88 |se |80 |90 (@1 @1 |62
45|78 |77 |78 |78 |70 |[[#1 [82 |82 |83 |83 |84 |85 (8 |88 |88
150 |72 |72 |73 |74 |74 |78 |77 |77 |78 |78 ||7e |80 |s0 |80 |81
65|68 (oo |ee |70 |70 |72 |72 [7a |73 (73 |75 (78 |76 |78 [78
10|84 (@5 |es |es |es |ee |ee |[ep |eée |é8 (70 |71 |71 |71 [72
15|81 |82 [e2 |82 |83 |84 |86 |65 |65 |85 (@86 |67 (&7 |67 |a8
70|58 |58 |50 |se |eo (et |e1n |e1 [e2 |82 [e3 |63 (63 |64 |84
175|656 |55 |58 |58 |57 |58 |58 |58 |58 |58 [[e0 (60 |80 |60 |60
180 |52 |53 |52 |53 |54 |55 |55 |56 |58 |56 |58 |5 |67 |57 |57
85|50 |50 |51 |51 |61 |52 |52 |53 |63 |52 |54 |54 |54 |54 |54
10|48 |48 |48 |48 |40 |50 |50 |50 |s0 |s0 |51 |51 |51 |51 |52
195 45 |48 |48 |48 |48 [[47 [47 |48 |48 |48 |40 |40 |40 |48 |40
00|43 |44 |44 |44 |44 [[45 |45 [46 |48 [48 |48 |48 | 47 |47 |47
21040 |40 |40 |40 |41 |[41 |41 |41 |42 |42 [42 [42 |42 |43 |43
22038 |37 [a7 |37 |37 |[38 |38 |38 |38 |38 (30 [2¢ |3@ |39 |30
230 |34 |34 |38 [34 |34 35 |35 |35 [35 [35 |35 |38 |38 |38 |36
240 |31 |31 |31 |31 |32 [32 [32 |32 [32 [32 |33 |33 [38 |33 |33
260 |20 |20 |20 |20 |28 |30 |30 |30 |30 |30 |30 |30 |30 |30 |30
280 |27 |27 |2r |2r |27 |[27 |28 |28 |28 |28 |28 |28 (28 |28 |28
oro|2s |25 |25 |26 |25 |28 |28 |28 |28 |26 |26 |28 |26 |28 |26
280|232 |23 |23 |23 |24 |[[2¢4 |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
s00[20 |20 |21 |21 |20 f|21 (21 |20 |21 |21 21 |20 |21 |21 |21
at0l1e |1e [0 |18 [18 |20 |20 |20 |20 |20 [[20 (20 |20 |20 (20
a20|1e |18 |18 |18 |18 |18 |18 |1@ |18 |10 [1e |10 |18 |10 |10
a0 |17 |17 |17 |17 |17 |7 |17 |17 |17 |18 |18 |18 |18 |18 |18
340|18 |18 |18 |18 |18 [|18 |18 |18 |17 |17 17 |17 |17 |17 |17
35015 |15 |15 (15 |15 [18 |18 |16 [18 |18 [l48 |18 |18 |18 |16

Nofe : For other steel grades, refer to Appendix 8.4.

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

i) S275 ~ 5460 steel

4) Values of p. in N/mm” with A 2110 for strut curve b

Steel grade and design strength p, (N/mm’)
$355

A 5275 S460

235 [ 245 [ 265 [ 285 | 275 || 315 325 | 335 | 345 | 365 | 400 | 410 [£30 [ 440 [ 60
10 | 115 | 118 | 120 | 121 | 123 || 128 [ 130 [ 131 [ 133 [ 124 |[ 128 | 139 [ 140 | 141 | 142
112|113 | 115 | 117 [ 118 | 120 || 125 | 127 | 128 | 120 | 130 || 134 | 134 | 128 | 1236 | 138
114110 | 112 | 114 | 118 | 117 [ 122 | 123 | 124 | 128 | 128 [ 130 | 130 | 132 | 132 | 133
118|107 | 100 | 111 | 112 | 114 [ 110 | 120 | 121 | 122 | 122 [ 126 | 128 | 128 | 128 | 120
128|105 | 108 | 108 | 108 | 111 [| 115 | 118 | 117 | 118 | 11@ || 122 | 123 | 124 | 124 | 125
120 | 102 | 104 | 105 | 107 | 102 |[ 112 | 113 | 114 | 116 | 118 |[ 119 | 119 | 120 [ 121 | 122
122 | 100 | 101 | 103 | 104 [ 105 | 100 [ 110 | 111 | 112 | 112 || 115 | 118 | 117 | 17 [ 118
124 |07 [ea | 100 | 101 | 102 || 108 | 107 | 108 | 100 | 109 | 112 [ 112 | 113 | 114 | 118
128 | 06 g6 |08 |00 100 || 103 | 104 | 105 | 1C6 | 108 [ 1c2 | 102 | 110 | 111 | 111
128 (@3 |94 |05 |€8 o7 101 | 101 | 102 | 103 | 103 (| 108 | 108 | 107 | 107 | 108
120|090 |92 |92 |[e4 95 o2 |[oe (@@ | 1c0 |10t [ 103 | 103 [ 104 [ 105 | 165
13586 |86 |87 |88 |88 |92 |03 |93 |94 |04 98 |97 |97 (o8 |@es8
140 (80 | &1 5 |83 |84 [sa |&7 |87 |88 |88 |00 |60 |©1 al a2
145|786 |77 |78 |78 7o || 1 82 g2 |83 |83 B4 |85 |85 |&6 |88
1680 | 72 72 |73 |74 |74 |78 |77 |77 |78 |78 78 | 80 |80 80 |81
165 | 88 6¢ |60 |70 |vo ||¥2 |72 |73 (73 |73 78 |76 |75 |78 (78
180 | 84 85 |85 |oo |ee |ee |ee |ee |@@ |80 [TO |71 71 il 72
185 [ 81 gz |ez |[@2 [e2 |84 |85 |05 |@5 |e5 |es |87 |87 |67 |48
170 | 58 58 |50 |58 |60 |61 a1 a1 82 |82 (83 |63 |83 |64 |64
175|55 |55 |56 |58 |57 (58 |58 58 |50 |58 |[60 |80 |80 |60 |40
180 | 52 53 [53 |52 [54 |[55 |55 (55 |56 |58 58 |57 |57 |57 |57
18550 |50 |51 51 5 52 |52 |53 |53 (53 54 |54 |54 |54 |54
180|428 [48 |48 |48 45 [|50 |50 |50 (50 |50 51 51 51 51 52
185 |45 |48 | 48 |46 48 |[47 |47 |48 |48 |48 4@ |48 |40 |4 | 4B
200 | 43 | 44 44 | 44 44 || 45 |45 |45 |48 |48 48 | 48 |47 47 | 47
21040 |40 |40 |40 |4 4 41 41 42 |42 42 |42 |42 |43 |43
220 | 36 37 |37 |37 37 |8 |38 3 |38 |38 39 |38 |30 |30 |0
230 | 34 34 |34 |34 34 |36 |35 3% |35 |35 3 |38 |38 |38 |38
240 | 31 ] 31 31 32 |32 |32 |32 |32 |32 33 |33 |33 3\’ |38
260 |20 |20 |20 |28 |20 (30 |30 |30 |30 (30 30 [3c (30 |30 |30
280|27 |27 |27 |27 |27 [|27 |28 |28 |28 |28 28 (28 (=28 |28 |28
270|258 |25 |25 |25 |26 [(28 |28 28 (28 |28 28 |28 |26 |26 |28
20023 |23 |23 |2 24 ||24 |24 |24 |24 |24 24 |24 |24 |24 |24
260 |22 |22 |22 |22 |22 |22 |22 22 |22 |2 23 |23 |28 |23 (=22
300(20 |20 |21 21 21 21 21 21 21 21 21 21 |21 21 21
310 | 18 e |18 |18 19 20 |20 |20 |20 |20 (20 |20 (20 |20 [=2C
320 | 18 18 18 |18 18 |18 |18 e |10 |18 e |18 |18 m |18
320 | 17 17 17 17 17 17 |17 17 17 |18 18 |18 |18 18 | 18
340 | 18 18 18 18 16 || 18 18 1% |17 |17 17 |17 |17 17 17
350 | 16 15 _116 116 16 )| 18 | 18 8 116 |18 18 18 18 |18 |18

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

6 Addition of relevant steel grade S275 ~ 8460 as subtitle of Table 8.8(b) (Cont’d) for buckling curve b.
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Item Current version Amendments
61. Table 8.8(b)
5 Table 8.8(h) - Design strength p. of compression members
>
(cont’d) ii) S550 - 5690 steel
5} Values of p. i Nimm” with &< 110 for strut curve b
Jleel grade and design strength 3, (Nfmm®)
A S B

460 S50 050 oe0
15 438 525 54l 1 k] a7Te
2 77 s 534 BoB 028 035
25 867 504 522 585 813 850
pe o] 458 401 500 £70 508 ax
30 4431 477 aps 200 57 (o]
“0 428 400 470 L d 551 as0
42 422 452 T 528 540 567
44 215 444 458 514 S20 553
48 ana 428 a4 502 514 538
40 400 427 440 480 500 522
50 301 a7 azg 475 425 605
52 383 07 418 480 470 488
54 373 308 408 445 454 470
20 304 383 Jes azZe 437 452
58 34 71 382 414 421 az4
80 344 A1 IR 388 404 418
o2 333 348 as7 a2 =8 390
e 323 337 344 w7 32 381
a8 e ) B 328 3Ix2 as2 a5e 364
o 3oz 34 e 337 341 348
T 202 302 207 323 327 333
72 281 201 205 110 313 310
7 2n 2 204 287 300 305
78 P82 270 73 285 287 o0
7B 252 258 200 273 7S 278
BO 243 250 262 282 204 260
82 234 244 243 251 253 257
ea 228 a1 234 241 243 248
80 218 223 223 232 233 230
28 20 24 218 23 224 27
B0 202 2068 =08 214 216 218
82 185 1ee 201 200 207 208
Ha 148 w2 193 10 00 2m
08 102 185 108 191 192 104
8 170 178 180 184 189 87
100 170 W2 174 178 178 180
102 184 87 152 171 172 174
104 159 101 02 169 100 108
108 1583 158 157 180 160 182
108 149 150 151 154 155 159

Mote © For other sleal grades, rafer to Appendic 8.4.

81" Addition of design strength for S550 and S690 steel for buckling curve b,
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Item Current version Amendments
62. Table 8.8(]3) Table 8.8(b) - Design strength p. of compression members (cont'd)
ii) 5550 ~ § "
(cont’ d) 62 i) 690 steel (cont'd)
5) Values of p. in Nlmm” with L >110 for strut curve b
Steel grade and design strength p, (Nfmm’)
A 5550 SE30

480 530 550 630 850 800
110 144 148 148 140 150 151
112 139 141 142 144 145 148
14 135 136 137 140 140 141
118 131 132 133 135 138 137
118 127 128 120 131 132 132
120 123 124 28 127 127 128
122 119 121 121 123 124 124
124 118 17 118 119 120 121
128 112 114 114 116 118 117
128 100 110 11 113 113 114
130 108 107 108 100 110 110
135 o0 100 100 102 102 103
140 93 p3 04 85 o5 08
145 87 87 88 80 80 8o
180 81 82 82 83 83 84
155 78 7 7 78 73 70
180 72 73 73 74 74 7
185 88 a8 6o 69 70 70
17 84 85 85 65 68 a8
175 81 81 a1 a2 82 a2
180 58 58 58 50 50 50
185 55 55 55 56 58 58
100 52 52 52 53 53 53
105 40 50 50 50 50 51
200 47 47 a7 48 43 43
210 43 43 43 44 44 44
220 30 3e 3e 40 40 40
230 30 38 38 38 a7 7
240 33 33 3 34 34 34
250 3 3 N k1] " <}
280 28 28 26 20 28 20
270 20 20 26 7 27 27
230 25 25 25 25 25 25
200 2 23 23 23 23 2
300 21 22 2 22 22 2
310 20 20 20 20 20 20
320 19 10 10 19 19 19
330 18 18 18 18 18 18
340 17 17 17 17 17 17
350 16 16 16 18 18 18

Note : For other steel grades, refer to Appendix 8.4

¢ Addition of design strength for S550 and S690 steel for buckling curve b.
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Amendments

63. Table 8.8(c)®*

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

5) Values of p. in N/mm" with A < 110 for strut curve ¢

Steel grade and design strength p, (Nimm')

A 5275 53565 ks

235 | 245 | 265 | 205 | 275 | 315 | 325 | 335 | 345 | 355 | 400 | 410 | 430 | %40 | 460
15 | 245 | 245 | 265 | 275 || 315 | 325 | 335 | 345 | 365 || 368 | 406 | 427 | 430 | 455
20 [233 [ 242 | 262 | 261 | 271 || 308 | 317 | 326 | 335 | 345 || 387 | 386 | 414 | 424 | 442
25 |225 | 235 | 245 | 264 | 263 || 209 | 308 | 317 | 323 | 335 || 375 | 384 | 402 | 410 | 428
30 |220 | 228 | 237 | 248 | 255 || 280 | 208 | 307 | 315 | 324 [ 383 | 371 | 388 | 386 | 413
35 213 | 221 | 230 | 238 | 247 || 280 | 288 | 265 | 305 | 313 || 340 | 357 | 374 | 382 | 367
40 200 | 214 | 222 | 230 | 238 || 270 | 278 | 285 | 263 | 301 [ 335 | 343 | 358 | 3065 | 380
42 203 | 211 | 210 | 227 | 235 || 265 | 273 | 281 | 283 | 268 || 320 | 337 | 361 | 388 | 373
44 | 200 (208 | 218 | 224 | 231 || 281 | 260 | 276 | 224 | 201 || 323 | 330 | 344 | 351 | 365
48 [107 | 205 | 213 | 220 | 228 || 257 | 264 | 271 | 270 | 286 || 317 | 324 | 337 | 344 | 357
48 [105 | 202 | 200 | 217 | 224 | 253 | 260 | 267 | 274 | 2e0 || 311 | 317 | 330 | 337 | 349
50 [102 | 180 | 206 | 213 | 220 | 248 | 265 | 262 | 283 | 275 || 304 | 310 | 323 | 330 | 341
52 189 | 188 [ 203 | 210 | 217 || 244 | 280 | 257 | 263 | 270 || 297 | 303 | 315 | 321 | 333
54 [188 | 193 | 180 | 200 | 213 | 230 | 245 | 262 | 253 | 264 || 201 | 200 | 308 | 313 [ 324
58 [183 | 189 | 188 | 202 | 200 | 234 | 240 | 246 | 252 | 258 || 284 | 289 | 300 | 305 [ 315
58 179 | 186 | 162 | 189 | 205 || 220 | 235 | 241 | 247 | 252 || 277 | 282 | 202 | 267 | 306
80 176 | 183 | 180 | 165 | 201 (| 225 | 230 | 236 | 241 | 247 || 270 | 274 | 284 | 289 | 263
82 [173 | 179 | 185 | 181 | 167 || 220 | 225 | 230 | 225 | 241 || 262 | 207 | 276 | 280 | 289
84 [170 | 176 | 182 | 188 | 163 || 215 | 220 | 225 | 220 | 235 || 265 | 260 | 268 | 272 | 280
a8 187 | 173 | 178 | 184 | 180 || 210 | 215 | 220 | 224 | 220 || 248 | 252 | 280 | 284 | 271
68 [164 | 180 | 175 | 180 | 185 || 205 | 210 | 214 | 219 | 223 || 241 | 245 | 252 | 256 | 282
70 | 181 | 168 | 171 | 176 | 181 [ 200 | 204 | 200 | 213 | 217 || 234 | 238 | 244 | 243 | 284
72 167 | 183 | 188 | 172 | 177 || 165 | 180 | 203 | 207 | 211 || 227 | 231 | 237 | 240 | 246
T4 154 | 159 | 184 | 1689 | 173 || 180 | 164 | 168 | 202 | 205 || 220 | 223 | 229 | 232 | 235
78 | 151 | 158 | 180 185 | 182 (| 185 | 180 | 183 [ 168 | 200 |[ 214 | 217 | 222 | 225 | 230
78 [148 | 162 | 167 [ 181 | 185 | 180 | 184 | 187 | 187 | 184 || 207 | 210 | 215 | 217 | 222
80 |[145 | 140 | 163 | 157 [ 181 || 178 | 179 | 182 | 185 | 188 || 201 | 203 | 208 | 210 | 215
82 | 142 | 146 | 150 | 184 | 157 || 171 | 174 | 177 | 180 | 183 || 195 | 107 | 201 | 203 | 207
84 130 | 142 | 146 | 150 | 154 || 167 | 180 | 172 | 175 | 178 |[ 188 | 181 | 185 | 187 | 201
88 [135 | 120 | 143 | 146 | 150 || 182 | 185 | 188 | 170 | 173 || 183 | 185 | 189 | 180 | 164
88 | 1232 | 1268 [ 130 | 1423 | 148 || 158 | 180 | 183 | 185 | 188 [ 177 [ 172 | 183 | 184 | 187
00 [120 | 133 | 136 | 130 | 142 || 153 | 186 | 158 | 181 | 183 || 172 | 173 | 177 | 178 [ 181
02 [125 | 120 | 133 [ 136 | 130 | 140 | 162 | 164 | 168 | 168 || 186 | 188 | 171 | 173 | 175
24 124 | 127 | 130 | 133 | 135 | 145 | 147 | 149 | 181 | 153 |[ 181 | 183 | 1686 | 167 | 170
08 [121 | 124 | 127 | 130 [ 132 || 141 | 143 | 145 | 147 | 140 || 166 | 158 | 160 | 182 | 164
a8 118 | 121 [ 123 | 126 | 129 || 137 | 130 | 141 | 143 | 145 || 181 | 153 | 165 | 157 | 189
100 | 115 | 118 | 120 123 | 125 || 124 [ 135 | 137 [ 138 | 140 |[ 147 | 148 | 151 [ 152 | 154
102 [ 113 | 115 | 118 [ 120 [ 122 || 120 | 132 | 133 | 125 | 138 || 143 | 144 | 148 | 147 | 140
104 | 110 [ 112 [ 115 [ 117 | 110 (| 120 [ 128 | 130 [ 137 | 133 |[ 1358 | 130 | 142 [ 142 | 144
106 | 107 | 110 [ 112 [ 114 | 118 || 123 | 125 | 126 [ 127 | 120 |[ 134 | 135 | 137 | 138 | 140
ice {105 1107 | 100 |111 [ 113 1l 120 [ 121 [ 123 | 124 1125 || 130 131 | 133 | 134 | 128

Nole : For other steel grades, refer to Appendix 8.4.

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

i) S275 ~ 5460 steel

5) Values of p. in N'mm” with A < 110 for strut curve ¢

Steel grade and design strength p, (N/mm’)

A §275 5355 5460

235 | 245 | 265 [ 265 [ 275 |[ 315 [ 525 [ 335 [ 345 [ 365 |[ <CO | 410 [ 430 [ 440 [ 480
16 235 | 245 | 265 | 265 [ 275 || 315 [ 325 [ 385 | 345 [ 355 || 368 | 408 | 427 [ 426 | 465
20 (233 | 242 | 252 281 | 271 |[ 308 | 317 | 320 | 336 | 345 |[ 387 | 366 | 414 | 424 | 442
25 (226 | 235 | 245 | 254 | 263 |[ 260 [ 308 | 317 | 326 | 335 |[ 375 | 384 | 402 | 410 | 428
30 | 220 | 228 | 237 | 245 | 255 || 280 | 208 | 307 | 315 | 324 || 383 | 371 | 383 | 366 | 413
35 | 213 | 221 | 230 | 232 | 247 || 280 | 288 | 20 | 305 | 313 |[ 340 | 357 | 374 | 382 | 367
40 | 206 | 214 | 222 | 230 | 238 || 270 | 278 | 285 | 203 | 301 || 335 | 343 | 358 | 365 | 380
42 | 203 | 211 | 210 | 227 | 235 || 288 | 273 | 281 | 288 | 206 | 320 | 337 | 351 | 388 | 373
44 | 200 (208 | 218 (224 (231 || 261 | 280 | 278 | 284 | 281 |[ 323 | 330 | 344 | 351 | 365
48 | 197 | 205 | 213 | 220 | 228 | 267 | 284 | 271 | 270 | 286 || 317 | 324 | 337 | 344 | 357
48 | 105 | 202 | 200 | 217 | 224 || 263 | 280 | 267 | 274 | 280 [ 317 | 317 | 330 | 337 | 349
50 | 192 | 180 | 206 | 213 | 220 || 248 | 265 | 262 [ 288 | 275 | 304 | 310 | 323 | 320 | 341
52 | 180 | 166 | 203 | 210 | 217 || 244 | 250 | 267 | 263 | 270 | 267 | 303 | 315 | 321 [ 333
54 | 183 | 183 | 180 | 208 | 213 || 230 | 245 | 252 | 258 (204 || 201 | 206 | 308 | 313 | 324
56 | 183 | 189 | 186 | 202 | 209 || 234 | 240 | 2406 | 252 | 268 || 284 | 289 | 300 | 305 | 315
53 | 179 | 186 | 102 | 162 | 205 || 220 | 235 | 241 | 247 | 252 || 277 | 282 | 202 | 267 | 308
60 | 176 | 183 | 180 | 185 | 201 || 225 | 230 | 238 | 241 | 247 || 270 | 274 | 284 | 280 | 208
62 | 173 | 170 | 185 | 191 | 107 || 220 | 225 | 230 | 236 (241 || 282 | 267 | 278 | 280 | 280
84 | 170 | 178 | 182 | 188 | 103 || 215 | 220 | 225 | 230 [ 235 || 265 | 280 | 288 | 272 | 280
68 | 187 | 173 | 178 | 184 | 188 (| 210 | 215 | 220 | 224 (220 || 248 | 252 | 280 | 264 | 271
88 | 184 | 189 | 175 | 180 | 185 || 205 | 210 | 214 | 218 [ 223 || 241 | 245 | 252 | 258 | 262
70 | 181 | 188 | 171 [ 178 | 181 | 200 | 204 | 200 | 213 217 || 234 | 208 | 244 | 248 | 264
72 | 157 | 183 | 188 [ 172 | 177 [| 15 | 180 | 203 | 207 | 211 || 227 | 231 | 237 | 240 | 248
74 | 154 | 150 | 164 | 169 | 173 | 190 | 194 | 108 | 202 | 205 | 220 | 223 | 220 | 232 | 238
78 | 161 | 168 | 180 | 185 | 169 || 185 | 189 | 183 | 166 | 200 [ 214 | 217 | 222 | 225 | 220
78 | 148 | 152 [ 157 (181 | 185 [ 180 | 184 | 187 | 181 | 184 | 207 | 210 | 215 | 217 | 222
80 | 145 | 142 [ 153 [ 167 | 181 [| 178 | 170 | 182 | 185 | 183 | 201 | 203 | 208 | 210 | 215
82 | 142 | 146 | 150 [ 154 | 157 || 171 [ 174 | 177 | 180 | 183 || 185 | 167 [ 201 | 203 | 207
84 | 120 | 142 | 148 [ 150 | 154 || 187 [ 180 | 172 | 175 [ 175 | 180 | 101 | 105 | 167 | 201
88 | 1235 | 130 | 143 (148 | 150 || 182 | 485 | 168 | 170 [ 173 || 183 | 185 [ 180 | 150 | 104
88 | 132 | 135 | 139 (143 | 146 || 158 | 160 | 163 | 185 [ 188 | 177 | 178 | 183 | 184 | 187
Q0 | 120 | 133 | 138 | 130 | 142 | 163 | 156 | 168 | 161 | 163 | 172 | 173 | 177 | 178 | 181
92 | 126 | 130 | 133 (138 | 130 || 140 | 152 | 184 | 156 | 158 || 188 | 182 [ 171 | 173 | 175
94 | 124 | 127 | 120 (133 | 135 || 145 | 147 | 148 | 161 [ 153 | 181 | 183 | 168 | 167 | 170
08 | 121 | 124 [ 127 [ 120 | 132 || 141 | 143 | 145 | 147 [ 140 | 158 | 158 [ 160 | 162 | 184
98 118 | 121 | 123 | 128 | 120 | 137 | 138 [ 141 | 143 | 145 || 151 | 165 | 1865 | 1567 | 15@
1c0 | 115 | 118 | 120 (123 | 125 || 124 | 135 | 137 | 130 [ 140 || 147 | 148 [ 151 | 152 | 154
10z | 113 | 115 [ 112 120 | 122 || 120 [ 182 | 133 | 136 [ 136 || 143 | 144 [ 148 | 147 | 140
104 | 110 | 112 [ 15 [ 117 | 11e || 128 | 128 | 130 | 131 [ 133 || 138 | 130 [ 142 | 142 | 144
108 | 107 | 110 [ 112 [ 114 | 118 || 123 | 125 | 1268 | 127 [ 129 || 134 | 135 [ 137 | 138 | 140
108105 | 107 | 100 1111 | 113 ] 120 1123 | 123 [ 124 | 125 [ 130 | 137 | 133 | 124 | 136

Note : For other steel grades, refer to Appendix 3.4.

83 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)
ci 5) Values of p; in NJmm" with A < 110 for strutcurve © i) 5275 ~ S460 steel (cont'd)
5 d =
(COnt d) * T375 Teel grace ane lies;gn strength b, () S460 6) Values of p. in Nfmm" with A2 110 for strut curve ¢
T
5751545 [ 255 [ 265 | 275 || 515 [ 325 [ 535 | 345 | 555 || 400 [ 410 | 20 | 440 | 460 N s Stedl grads &"E‘;ﬂ;g;““ﬂ"" Be [Mirieri ) i
¥i B
75| 235 245 | 265 | 285 | 275 318 EIEEA EAEARAREAN 535 [ 245 [ 255 [ 265 | 575 | 315 | 326 [ 535 | 345 [ 365 | #c0 [ 410 [ 530 | 440 [ 260
20 | 233 | 242 | 252 | 281 | 271 | 308 | 317 | 328 | 338 | 345 || 367 | 366 | 414 | 424 | 442
10| 102 | 104 | 108 | 108 | 110 || 116 | 118 | 118 | 120 | 122 | 126 [ 127 [128 [ 130 | 132
26 | 208 | 235 | 245 | 254 | 283 | 200 | 308 | 317 [ 328 | 335 |[ 375 | 384 | 402 | 410 | 428
= 112 | 100 | 102 | 104 | 106 | 107 || 113 | 115 | 118 | 117 | 118 [ 123 | 124 | 125 | 126 | 128
30 | 220 | 208 | 237 | 246 | 255 | 289 | 288 | 307 | 315 | 324 | 383 | 371 | 388 | 308 | 413 %
130 |55 | 5 | 2 | % | 280 | 288 | 200 | 305 | 313 | 20 | 367 | 374 | 382 | 367 114 |98 | 1co | 101 | 108 | 105 | 110 | 112 | 113 | 114 | 115 || 110 | 120 [ 122 | 123 | 124
7 18|05 |87 |ge |01 | 102 || 108 [ 109 | 110 | 111 | 112 | 118 [ 117 | 118 | 110 | 120
w0 | 208 | 216 | 222 | 220 | 228 || 270 | 278 | 265 | 203 | 301 | 325 | 343 | 388 | 385 | 300 1alea |95 |o7 [o8 |1co | 105 | 108 | 107 | 108 | 102 |[ 113 | 14 [ 115 [ 116 | 17
42 | 203 | 211 | 210 | 227 | 235 || 286 | 273 | 281 | 288 | 286 | 320 | 337 | 361 | 368 | 373 120 | 01 " “
44 | 200 | 208 | 216 | 224 | 231 || 261 | 260 | 276 | 284 | 207 || 323 | 330 | 344 | 351 | 385 1;_3 a0 g 32 23 3; 2,33 1% }3‘,‘ 1$ 1% 10‘3 1;? 1&3 1%: 113.3
48 |187 | 205 | 213 | 220 | 228 || 267 | 2684 | 271 | 279 | 288 || 317 [ 324 | 337 | 344 | 357 124 |87 |88 |90 |ot o2 [le7 |es |eo | 100 |1co || 104 | 104 | 108 | 108 | 107
48 | 185 | 202 | 200 | 217 | 224 || 253 =260 | 267 | 274 | 280 (| 311 | 317 | 330 | 337 | 348 18|85 |ss |88 |se |oo [oa |86 |es |e7 |e8 | 101|102 103 | 103 | 104
13|82 |84 [s8 [s7 |ss ||o2 |ez |o4 |@5 |95 |es |@o [100 | 100 [ 101
50 | 162 | 180 | 206 | 213 | 220 | 248 | 255 | 262 | 288 | 275 || 304 | 210 | 323 | 320 | 341
52 | 180 | 186 | 203 | 210 | 217 | 244 | 250 | 257 | 283 | 270 || 207 | 303 | 315 | 329 | 333 120 | 81 82 |84 |s5 |88 |ec |91 1 gz |93 (o8 |®8 |87 g8 | 90
54 |186 | 183 | 160 | 206 | 213 || 230 | 245 | 252 | 268 | 264 | 261 | 2 308 | 213 | 324 135177 |78 |78 |80 | &1 g4 |85 |88 |8 |87 |e0 |80 |O71 @2 |92
56 | 183 | 180 | 106 | 202 | 200 || 234 | 240 | 248 | 252 | 262 [ 284 | 280 | 3C0 | 305 | 315 140 | 72 74 |75 |78 78 |70 |80 81 81 82 84 |85 |es g8 | 87
53 |470 | 185 | 192 | 199 | 205 || 220 | 235 | 241 | 247 | 252 || 277 | 282 | 202 | 267 | 3C6 145 | 80 70 |7 71 72 75 78 78 |77 77 70 80 | 80 81 8
150 |85 |es |87 |ee |e8 |71 |71 |72 |72 |73 (75 |78 |7e |78 |76
80 |178 | 183 | 180 [ 185 | 201 || 225 | 230 | 238 | 241 | 247 | 270 | 274 | 284 | 280 | 2e@
82 | 173 | 170 | 185 | 181 | 167 || 220 | 225 | 230 | 238 | 241 || 262 | 287 | 276 | 280 | 289 65|82 |es |o2 |84 |es |[e7 |87 |es |ee |e& |70 |T1 |71 [72 |72
84 | 170 | 178 | 182 | 188 | 183 | 215 | 220 | 225 | 230 | 235 || 255 | 260 | 288 | 272 | 280 10|56 |50 @0 |81 |81 |82 |es |es |85 |85 |ee |&r |e7 |67 |@8
g8 | 187 | 173 | 178 [ 184 | 180 | 210 | 215 | 220 | 224 | 220 || 248 [ 262 | 280 | 264 | 271 ies |58 |s8 |57 |58 |ss [ec |eo |e1 |81 |®&1 [e3 [e3 o4 |64 |84
a3 | 184 | 180 | 175 | 180 | 185 | 205 | 210 | 214 | 219 | 223 | 241 [ 245 | 262 | 265 | 262 170|523 |54 |54 |55 |55 |57 |57 |58 |58 |58 |60 8o (&0 |60 |61
175 |51 |51 |52 |52 |53 |54 |54 |55 |55 |55 |56 |8 |57 |57 |58
70 | 181 | 188 | 171 | 176 | 181 | 200 | 204 | 200 | 213 | 217 || 284 | 235 | 244 | 248 | 264
72 | 157 | 183 | 188 [ 172 | 177 | 185 | 180 | 208 | 207 | 2171 || 227 | 231 | 237 | 240 | 246 180 |48 |48 |48 |50 |50 |51 |52 |52 |52 |53 (54 |54 |54 |54 |55
74 |184 | 180 | 164 | 180 | 173 || 180 | 194 | 188 | 202 | 205 | 220 | 223 | 220 ( 232 | 238 18548 |48 |47 |47 |48 |40 |40 |50 |50 |50 (51 |51 |52 |52 |52
78 | 151 | 158 | 180 | 185 | 189 | 185 | 189 | 183 | 186 | 200 | 214 | 217 | 222 | 225 | 230 190 |44 |44 |45 |45 |45 |47 |47 |47 |47 |48 |40 | 4D (40 |40 | 4O
78 | 148 | 152 | 157 [ 181 | 185 || 180 | 184 | 187 [ 191 | 184 || 207 210 | 215 | 217 | 222 18542 |42 |43 |43 |43 |45 (456 |45 |45 45 || 4B | 4B |47 |47 | &7
200 |40 |41 |41 |41 |42 [[43 [43 |42 |42 [43 |44 |44 |45 [45 |48
g0 | 145 | 140 | 182 | 187 | 181 || 176 | 179 | 182 | 185 | 188 || 201 | 203 | 208 | 210 | 215
g2 | 142 | 148 | 150 | 184 | 167 | 171 | 174 | 177 | 180 | 182 || 1€5 [ 167 | 201 | 203 | 207 210037 |37 |38 |38 |38 30 |35 |32 |40 (40 |40 |40 [41 |41 f41
B4 | 130 | 142 | 148 | 150 | 154 || 187 | 180 [ 172 | 175 | 178 | 182 [ 1e1 | 185 | 197 | 201 220|324 |34 |35 (35 |35 (36 |38 |36 |36 |36 37 |7 |37 |37 |38
a6 | 135 | 130 | 143 | 148 | 150 || 162 | 185 | 188 | 170 | 173 || 183 | 185 | 180 | 160 | 104 ?,:g 3; gg :;[2, % gg ;jg g? 311" gf 314 gj gj g; 2 gg
88 2 o | 143 188 185 177 84 2
13z | 126 | 13 146 160, | 982 108 79[ 1837|884 |48 2s0l2r |27 |27 |22 |22 |28 |28 |28 |20 |20 [[2e |20 |2ze |2z |20
&
oo |4120 | 123 | 138 | 120 | 142 | 152 | 156 | 158 | 181 | 183 || 172 | 178 | 177 [ 178 | 181 2025 |25 |26 |20 |20 |28 |28 |28 |27 |27 |27 |27 |2r |2¢ |27
02 |4128 | 120 | 133 | 128 | 130 || 140 | 152 | 184 | 150 [ 188 | 188 | 188 | 171 | 173 [ 175
270|238 |24 |24 |24 |24 |24 |25 [256 |25 |25 |25 |26 (25 |25 |25
046 | 124 | 127 | 130 [ 123 | 125 || 145 | 147 | 140 [ 181 [ 153 | 181 | 183 | 185 | 167 | 170
oe0|22 |22 |22 |22 |22 |28 [23 |23 |23 |23 |23 |24 |24 |24 |24
98 | 121 | 124 | 127 | 120 | 132 | 141 | 143 [ 145 | 147 | 140 || 165 | 158 | 180 | 162 | 184
o | 112 | 124 | 123 | 123 | 120 || 137 | 130 | 141 | 143 | 145 || 151 | 183 | 155 | 167 | 180 200 21 20 |21 g2 |22 222 22 122 |22 )\ 2 2@ \2 ;.
co|1e |10 [20 [20 |20 [[z0 |20 |20 [20 |20 |21 |20 (21 |20 |21
160|115 | 112 | 120 | 123 | 125 || 134 [ 135 | 137 | 138 | 140 || 147 [ 148 | 181 | 162 | 154 aol1e 11a |1 40 |10 (4o [1e |12 |18 [1o 1o |10 [1e [ |20
102|113 | 115 | 118 | 120 | 122 | 130 [ 122 | 133 | 135 | 128 || 143 [ 144 | 148 | 147 | 148 ol 117 |47 |97 L8 lee |12 |12 |18 |18 |1e |12 |1e |1 |4
a |5
104 | 110 | 112 [ 195 | 117 | 119 [ 128 [ 128 | 130 | 131 | 133 | 125 | 120 | 142 | 142 | 184
30|16 |18 |18 |18 |17 |47 |17 |7 | |17 (17 |7 |17 |7 |7
e | 107 [ 110 [ 112 | 114 | 118 || 123 [ 125 | 128 | 127 | 120 [ 124 | 135 | 137 | 138 [ 140 Senlia |15 (18 (18 |48 |46 |18 |16 |18 |18 [[1e |18 |16 |18 |10
102 | 105 | 107 [ 100 | 111 | 113 | 120 (121 | 123 | 124 [125 [ 120 | 131 | 133 | 124 [ 136 0015 |15 |16 l1s |15 L6 115 |15 |15 115 116 [15 116 |15 |15
Note : For other steel grades, refer to Appendix 8.4. Note : For other steel grades, refer to Appendix 8.4.

& 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(C) Table 8.8(c) - Design strength p. of compression members
(cont’d 65 ii) $550 ~ S690 steei
5) Values of p. in Nimm” with A < 110 for strul curve ¢
Steel grade and design strength p, (Nfmm’)
A 5§550 5690
460 530 550 830 850

15 284 522 541 817 838 873
20 470 508 525 508 816 852
25 455 400 507 577 505 820
30 439 472 450 554 571 603
35 421 452 468 528 544 573
40 402 431 445 500 513 539
42 64 421 435 487 500 524
44 85 412 425 474 480 500
48 3r? 402 414 481 472 403
48 388 302 403 447 457 477
50 358 381 392 432 442 480
52 349 370 380 418 427 443
54 340 358 380 404 412 427
56 330 348 357 380 308 410
58 320 337 345 375 381 394
80 310 328 334 361 387 378
az 301 35 322 347 352 382
B4 201 305 a 333 a3p 347
68 281 204 300 320 325 333
68 272 284 230 308 312 a1e
70 283 273 278 205 200 308
72 254 284 288 284 287 203
74 245 254 258 72 278 281
78 237 245 240 282 25 270
78 228 238 240 252 254 250
80 i | 228 231 242 244 248

2 213 21 22 232 235 239
84 206 212 214 24 220 220
a8 109 204 207 215 217 20
83 102 197 190 207 200 212
80 185 100 192 200 m 204
02 178 184 188 192 194 197
84 173 177 179 188 187 180
06 187 171 173 178 180 183
] 1682 188 187 173 174 178
100 157 1680 182 167 188 170
102 152 155 156 181 182 164
104 147 150 151 158 157 158
108 142 145 148 151 152 153
108 138 141 142 148 147 148

Mote : For other steel grades, refer fo Appendix 8 4

5 Addition of design strength for S550 and S690 steel for buckling curve c.
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Current version

Amendments

66. Table 8.8(c)
(cont’d)®®

Table 8.8(c) - Design strength p. of compression members (cont'd)
it} 5550 ~ S690 steel (cont'd)

5) Values of p, in Nimm” with L > 110 for strut curve c
_Steel grade and design strength p, (Nmm’)
A 5550 5630

480 530 550 830 850 800
110 134 138 137 141 142 143
12 130 132 133 137 137 130
114 126 128 120 132 13 134
118 122 124 125 128 120 130
118 119 120 121 124 125 128
120 115 17 118 121 121 122
122 112 114 114 17 118 18
124 109 110 11 114 114 115
128 108 107 108 110 1M1 112
128 103 104 105 107 108 108
130 100 101 102 104 105 108
135 Q3 a5 25 a7 Qs a8
140 &8 88 ea ¢ 21 g2
145 82 83 84 85 88 88
150 7 78 78 80 80 81
155 iy 74 74 75 75 I
180 &g 6o 70 7 7 72
185 85 06 a8 87 o7 87
170 a1 a2 az 83 a3 B84
175 58 58 50 a0 80 60
180 ] 56 58 57 57 87
185 52 53 53 54 54 54
180 50 50 51 5 51 2
105 47 48 48 L1t 40 40
200 45 48 48 48 47 47
210 41 a2 42 42 42 43
220 38 38 32 38 30 39
230 35 35 35 38 ki s
230 32 32 32 33 a3 32
250 30 a0 a0 30 e a0
280 2 28 28 28 28 28
270 28 26 28 28 28 2
280 24 24 24 24 24 24
2080 22 22 22 23 23 23
300 21 21 21 2 1 21
310 20 20 20 20 20 20
320 18 18 18 19 19 19
330 17 17 18 18 18 18
340 18 16 17 17 17 17
380 18 18 18 18 18 18

Note . For other stee! grades, refer to Appendix 8 4

8 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) - Deslgn etiength pe of comprassion menibors Table 8.8(d) - Design strength pe of compression members
7} Values of p. in Nimm” with A < 110 for strut curve d . .
Steel grade and design strength p, (Nfmm’} i) 5275 ~ SA60 steel
A 5275 5355 S460 ] 7) Values of pe in Nfmm® with %< 110 for strut curve d
735 | 245 | 255 | 2065 [ 275 || 315 | 325 | 335 | 345 [ 965 || 400 [ 410 | 420 | 440 | 480 teel grade and dES|gn strength p, (N/mm’}

16 | 235 | 245 | 255 | 285 | 275 | 915 | 325 | 335 | 94b | 3565 | 387 | 407 | 425 | 435 | 463 A 5275 S480

20 | 232 | 241 | 250 | 250 | 280 |[ 305 | 314 | 323 | 332 | 341 | 381 | 300 | 408 | 417 | 434 235 | 245 | 265 [ 285 | 275 | 315 [ 325 3_5 345 [ 385 |[ 400 | 410 [ %30 [ 240 | 460 |

26 [223 | 231 240 (249 | 257 || 262 301 [ 300 | 318 | 326 | 385 | 373 | 300 | 368 | 415 16 | 235 | 245 | 265 | 265 | 275 | @15 | 325 | 335 | 345 | 365 || 367 | 407 | 425 | 435 | 463

30 |213 | 222 230 | 238 | 247 || 270 |287 | 268 | 304 | 212 [ 348 | 366 | 372 | 320 | 308 20 | 232 | 241 | 280 | 260 | 280 (305 | 314 | 323 | 332 | 341 | 381 | 380 | 408 | 417 | 424

35 |204 212 220 | 228 | 235 || 287 |274 [ 282 | 200 | 207 | 331 | 330 | 353 | 381 | 275 25 |223 231 | 240 | 240 | 257 202 | 301 | 302 (312 | 326 | 385 | 372 | 390 | 368 | 415
30 |213 | 222 | 230 |228 | 247 || 270 [287 | 206 | 304 | 312 || 348 | 356 | 372 [ 380 | 366

40 | 185 | 203 | 210 | 218 | 225 || 254 | 281 | 288 | 275 | 283 || 314 | 321 | 324 | 341 | 383 35 |204 212 | 220 | 225 | 238 || 267 | 274 | 282 | 200 | 207 | 331 | 330 | 383 | 381 | 375

42 |82 | 180 | 208 |214 | 221 || 240 | 266 | 283 | 270 | 277 || 307 | 314 | 327 | 333 | 348

44 | 182 | 185 | 202 | 202 | 216 || 244 | 251 | 257 | 284 | 271 || 3c0 | 306 | 312 | 325 | 337 40 | 165 [ 208 | 210 | 218 | 225 || 254 | 281 | 282 | 275 [ 283 | 314 | 321 | 334 | 341 | 385

48 |85 | 192 | 180 | 205 | 212 || 230 | 245 | 252 | 258 | 285 || 203 | 200 | 311 | 317 | 320 42 | 182 | 109 | 208 | 214 | 221 =240 | 286 | 283 | 270 | =277 | 307 | 314 | 327 | 323 | 348

48 | 181 | 183 | 195 | 201 | 208 | 234 | 240 | 246 | 252 | 269 | 285 | 201 | 303 | 30@ | 320 44 | 183 | 165 | 202 | 200 | 216 || 244 | 251 | 257 | 284 [271 | 300 | 308 | 310 | 325 | 337
48 | 185 | 102 | 100 | 205 | 212 (230 | 245 | 252 | 262 | 265 | 203 | 260 | 311 | 317 | 320

50 | 178 | 124 [ 191 | 167 | 204 || 228 | 235 | 241 | 247 | 253 || 278 | 284 | 265 | 301 | 311 48 | 181 [ 188 | 195 | 201 | 208 (| 234 | 240 | 240 | 262 | 260 || 286 | 201 | 302 | 308 | 320

52 | 174 | 181 | 187 [ 163 | 100 || 223 | 220 | 235 | 241 | 246 || 271 | 277 | 287 | 262 | 303

54 171 | 177 [ 183 | 180 | 195 || 218 | 224 | 220 | 235 | 240 || 284 | 260 | 270 | 284 [ 284 5C | 178 [ 184 | 181 (167 | 204 | 228 (235 | 247 | 247 | 253 | 278 | 284 | 265 | 301 | 311

58 |167 | 173 | 170 [ 185 | 191 || 213 | 210 | 224 | 220 | 234 || 257 | 282 | 271 | 278 | 285 52 | 174 | 181 | 187 | 193 | 102 223 | 220 | 235 | 241 |24 | 279 | 277 | =287 | 282 | 303

53 | 184 | 170 | 175 | 181 | 187 || 208 | 213 | 218 | 224 | 220 | 250 | 255 | 264 | 268 | 277 54 171 [ 177 | 183 | 180 (185 | 218 | 224 | 220 | 235 | 240 || 2684 | 260 | 270 | 284 | 204
58 | 167 173 | 170 | 185 | 101 | 213 | 210 | 224 | 220 [ 224 | 267 | 262 |271 | 278 | 285

ao |81 | 188 | 172 | 177 | 182 | 202 | 208 | 213 | 218 | 203 || 243 | 247 | 258 | 280 | 282 58 |184 [ 170 | 175 | 181 | 187 | 208 | 213 | 218 | 224 | 220 || 250 | 255 | ze4 | 288 | 277

82 | 157 | 163 | 188 | 173 | 178 || 188 | 203 | 208 | 212 | 217 | 236 | 240 | 248 | 252 | 260

64 | 154 | 150 | 184 | 180 | 174 | 103 | 7e= | 202 | 207 | 211 [ 220 | 233 | 241 | 245 | 252 60 | 181 [ 188 | 172 | 177 | 182 [ 203 | 208 | 213 | 218 | 223 || 243 | 247 | 288 | 260 | 288

o6 | 150 | 156 | 180 | 185 | 170 || 188 | 103 | 197 | 201 | 205 || 223 | 225 | 224 | 237 | 244 82 | 157 | 183 | 182 | 173 | 178 | 188 | 208 | 208 | 212 [ 217 | 228 | 240 | 245 | 282 | 280

88 |147 | 152 | 157 | 182 | 166 || 184 | 183 | 102 | 105 |20 || 216 | 220 | 228 | 230 | 2% 84 | 154 | 156 | 164 | 168 | 174 (| 183 | 188 | 202 | 207 | 211 Jl 220 | 233 | 241 | 245 ( 252
88 |150 [ 158 | 180 | 185 | 170 [ 188 | 163 | 1067 | 201 | 205 || 222 | 225 | 224 | 237 | 244

70 | 144 | 149 | 183 | 188 | 182 | 170 | 123 | 187 | 100 | 404 | 210 | 213 | 210 | 200 | 228 82 | 147 [ 182 | 187 | 162 | 188 | 124 | 182 | 192 | 168 [=2c0 || 218 | 220 [226 | 220 | 228

72 | 141 | 145 | 150 | 184 | 158 [ 174 | 172 | 122 | 185 | 130 || 203 | 207 | 213 | 215 | 221 ool [Tl [ P P P e o e P [ e e e P

74 |13 182 ) 198 (490 4840 470, (78| 477 ) 430 163 (|97 (200, | 208 | 200 | 244 72 | 141 | 145 | 180 | 184 | 182 | 174 | 172 | 122 | 185 | 120 [ 203 | 207 | 213 | 215 | 221

78 [135 | 130 | 143 | 147 [ 161 || 165 180 | 172 | 175 | 178 [ 101 | 104 | 100 | 202 | 207 71 |1aa | 44z | 3as-| 120 | 184 Lazo | 1vs | 177 | 280 | 182 | 267 |'5na | 508 | 250 | 504

70 192 |13, (436 (0 e 4000 | 08 87 ) 470 |73 1980 | M8R {180 Mey | 200 78 | 135 | 130 | 143 [ 147 | 151 [ 165 | 169 | 172 | 175 [ 178 || 101 | 184 [1e9 [ 202 | 207

80 | 120 | 132 | 126 [ 140 | 143 [ 155 | 160 | 163 | 185 | 168 || 180 | 182 | 187 | 182 | 184 7B, |2 || R ) T {“1ha BR[| T60 (R [ ) 980 | e | 680 196|200

82 [125 | 120 | 123 (138 | 140 || 162 | 155 | 168 | 181 | 163 || 175 | 177 | 181 | 183 | 187

5 |15 | 120 | 30 | 132 | 130 | 145 |7 | 1as | 150 |10 | 1o6 | 47t | 170 | 15y | i6q 80 | 120 | 132 | 190 | 140 | 143 | 190 |60 | 163 | 105 | tos | 160 | 1a2 | ta7 | 180 | 4

86 [120 | 123 | 127 [ 130 | 123 || 144 | 147 | 140 | 162 | 154 || 184 | 183 | 170 | 172 | 175 84 | 123 | 128 | 130 | 133 | 138 || 148 | 181 | 154 | 166 | 1806 [l 180 | 17 | 478 | 177 | 481

88 | 117 | 120 | 123 [ 127 | 120 [ 140 | 143 | 145 | 142 | 180 || 169 [ 181 | 165 | 167 | 170 88 | 120 | 122 | 197 | 120 | 433 | 144 | 147 | 140 | 162 | 184 || 184 | 16a | 470 | 172 | 175
28 | 117 | 120 | 123 | 127 | 120 | 140 | 143 | 145 | 148 | 150 | 150 | 181 [ 185 | 167 | 170

80 | 114 | 118 | 121 [ 123 | 126 [ 137 | 130 | 141 | 144 | 148 || 154 | 156 | 160 | 181 | 184

g2 | 112 | 115 | 112 [120 | 123 [ 133 | 135 | 127 | 130 | 142 || 150 | 152 | 155 | 156 | 150 oo | 114 | t1e | 121 | 123 | 128 | 137 | 130 | 141 | 144 | 148 || 154 | 188 | 160 | 181 | 184

04 1109 | 112 | 15 | 117 | 120 | 120 | 132 | 134 | 138 | 138 | 145 | 147 | 150 | 162 | 164 92 |12 [ 115 | 118 | 120 | 123 | 133 | 135 | 137 | 130 | 142 | 150 | 152 [ 155 | 166 | 150

B8 107 | 108 | 112 | 115 | 117 || 126 | 128 | 130 1?2 134 | 141 | 143 | 148 | 147 | 150 o4 (102 [ 112 | 115 | 117 | 120 [| 120 | 122 | 124 | 128 | 1238 || 145 | 147 | 150 | 152 | 154

82 | 104 | 107 | 100 [ 112 | 114 | 123 (125 [ 126 | 128 | 130 || 137 [ 138 | 147 | 143 [ 145 08 | 107 [ 100 | 112 [ 115 | 117 || 128 [ 128 | 130 | 132 | 134 || 141 | 143 [ 146 | 147 | 150
08 | 104 | 107 | 100 | 112 | 114 | 123 | 125 | 125 | 128 | 120 || 137 | 138 [ 141 | 143 | 148

100 | 102 | 104 | 107 | 100 [ 111 | 110 [121 | 123 | 125 | 126 | 133 | 124 | 137 | 138 | 141

102 (88 | 102 [ 104 | 103 | 108 | 116 | 118 | 120 | 121 | 123 || 120 | 131 | 133 | 124 | 138 100|102 | 104 | 107 | 100 | 111 | 110 | 121 | 123 | 125 | 126 || 133 | 134 | 137 | 138 | 141

104|907 (80 | 102 |1C4 | 108 || 113 | 116 | 1168 | 118 | 120 ([ 126 | 127 | 128 | 130 | 132 102 |ee | 102|104 | 108 | 108 | 118 | 118 | 120 | 121 | 123 || 120 | 131 | 123 | 134 | 138

16 (86 |87 @0 |101 | 103 | 110 | 112 | 113 | 115 | 146 || 122 | 123 | 125 | 126 | 128 1c4 |07 |oe [102 [104 | 108 | 113 | 115 | 116 | 118 | 120 (| 128 | 127 | 120 | 130 | 132

1503 |95 [o7 les [101li107 {100 {110 | 112 [ 113 119 | 120 | 122 | 123 | 125 s |es |o7 o0 [101 | 103 [ 110 [ 112 | 113 | 115 | 118 |[ 122 | 123 | 125 | 126 | 128
iceloz los (o7 [oo | 401107 (400 | 110 | 112 143 || 190 | 120 | 122 | 123 | 125

Note : For other steel grades, refer to Appendix 8.4.
Note : For other steel grades, refer fo 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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Ttem

Current version

Amendments

68. Table 8.8(d)

(cont)%®

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

8) Values of p. in Ni/mm’ with A =110 for strut curve d

Steel grade and design strength p, (Nimm”)
5355

* 5275 S460

235 | 245 | 265 | 205 | 275 || 315 | 325 | 335 | 345 | 355 || 400 | 210 | 430 | 440 | 460 |
11081 |83 |65 |96 |68 | 105 [ 100 | 108 | 108 [ 110 | 1156 | 116 | 198 | 118 | 121
12|88 |80 |82 |84 |86 | 102 |103 | 105 | 108 | 107 | 112 | 113 | 115 | 116 | 118
14|88 |88 |0 |62 (o4 ||oe |10t | 102 | 103 | 104 || 100 | 110 | 112 | 113 | 114
16|65 |88 |88 [@0 |81 ||e7 |9e8 |[ee |101 |1C2 |[ 1c8 | 107 | 1C0 | 110 | 111
18|83 |84 |26 |88 |20 [|o5 |e8 |o7 |[o8 |oo | 108 | 104 | 106 | 107 | 108
12081 |82 |84 (28 |&7 |e2 |93 [e4 |95 |98 | 101 | 101 [ 103 | 104 | 105
122(7¢ |81 [B2 |84 |85 |[e0 (@1 |92 |82 |84 (@8 |00 | 100 | 101 [ 102
124 |77 |70 |80 (82 |83 [|B8 |8 |o0 |91 |02 (o5 |o8 [es [e8 |@o
128|78 |77 |78 (80 |81 |86 |87 (82 |so |8 |93 |94 |06 |08 |o7
128|74 |76 |77 |78 |79 |84 |85 |85 |88 |8 (o1 |91 |83 |83 |94
130|72 |74 |75 | |77 ||82 |83 |83 |84 |85 |88 |80 |@O0 |©1 |@2
135|68 |70 |7 (72 |73 ||77 |78 [7e [7e |80 |83 |84 |85 |85 |88
14p(e5 |88 (@87 |88 |@0 |[73 (73 |74 |75 (76 |78 |78 |80 |80 |81
145|/62 (B2 |84 |86 |66 o0 |60 |70 |71 |71 [74 |74 |76 |75 |78
15058 |80 [0 |81 |©2 |65 (@6 |68 |o7 (o7 |69 |70 (71 |71 |72
165|568 |57 |57 |58 |50 [|e2 |62 |63 |ea |64 |68 |@8 |87 |87 |e8
18053 |54 (56 |55 |58 |[58 (58 |58 |60 (@0 [@2 [e2 (83 |82 |64
15|50 |51 |52 |53 |53 |55 |58 |58 |57 |57 [s50 |50 |eo |60 |1
70|48 |40 |40 |50 |51 |[52 |53 |54 |54 |54 |58 |58 |57 |57 |87
17548 |47 |47 |48 |42 |[50 [51 |51 |51 [52 |53 [53 [54 |54 |55
18044 |45 |45 |48 |48 |48 |48 |40 |49 |40 [50 [51 |51 |51 |52
18542 |43 |43 |44 |44 |[48 (48 |48 |47 |47 |48 [48 [40 |40 | 40
16040 |41 |41 |42 |42 |44 |49 |49 |44 |45 [48 |28 |48 |47 |47
185(38 |38 |30 |40 |40 |42 (42 |42 |42 |43 |44 [44 [44 |45 |45
200037 |37 |38 |38 |30 [|40 |40 |40 |41 |41 [42 [42 |42 |43 |43
21034 |34 |35 [35 |35 [|37 |37 |37 |37 |37 [38 (38 |30 |39 |38
22031 |32 |32 (32 |33 [|34 [34 |34 (34 |34 [35 (36 (36 |38 |38
20|20 |20 |30 |30 |30 f|31 |31 |31 [32 |32 [[32 (33 |33 |33 |33
240|127 |27 |28 |28 |28 |20 |20 |20 (20 |20 [3c (30 |30 |30 |31
260|256 |25 |26 |28 |28 |27 |2v |27 |27 |27 (=28 (28 |28 |28 |28
20024 |24 |24 |24 |24 |25 |26 |25 |25 |25 |28 |28 |28 |28 |28
270 |22 |22 |22 |23 (23 |23 |23 |23 |24 |24 |24 |24 |24 |24 |25
28021 |21 |21 |21 |21 |22 |22 |22 |22 |22 |23 |23 |23 |23 |23
280(18 |20 |20 |20 |20 f20 |21 |21 (21 |21 |[21 (21 |21 |21 |21
30|18 [18 |19 |19 (19 |18 |1 |18 |18 |20 |20 |20 |20 [20 |20
310 (17 |17 |17 |18 [18 |18 |18 |18 |18 [18 |18 |18 |18 [18 |18
32018 |18 |18 |17 |17 |17 |17 |17 |17 |17 |18 |18 |18 |18 |18
33015 |15 |18 |16 |18 |18 |18 |18 |18 |18 |17 |17 [17 |17 |17
340|156 |15 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |18 |18 |18
36014 |14 |14 |14 |14 J14 14 |15 |15 |15 |16 |16 |16 |15 |15

Mote - For other steel grades, refer te Appendix &.4.

Table 8.8(d) - Design strength p. of compression members {cont’d)
i) S275 ~ S460 steel (cont'd)

8) Values of p. in Nimm~ with A =110 for strut curve d
Steel grade and design strength p, (N/mm’}
x 5275 $355 5460
235 | 245 | 255 | 265 | 275 || 515 | 325 | 335 | 345 | 400 | 410 [ 430 [ 440 [ 480
110[e1 [e3 [905 [86 [e8 |[105 [ 108 | 108 [ 102 | 10 || 115 [ 118 [ 118 | 119 | 121
112|868 (@0 |92 |84 |98 | 102 | 103 | 105 [ 108 | 107 || 112 | 113 [ 115 | 116 | 118
114|806 |88 (90 [e2 |94 foe |4101 | 102 [ 103 | 104 || 100 | 110 [ 112 | 113 | 114
16|85 (88 (88 (o0 |91 (o7 |88 |ee [101 |102 || 108 | 107 | 100 | 110 | 111
118 | 83 84 |88 |88 86 (o6 |88 |97 |98 |@@ 103 | 104 | 106 | 107 | 108
12081 |82 |84 |88 |8 |e2 |93 |e4 |e5 |es | 101 | 101 | 103 | 104 | 105
122|789 |81 |82 |84 |8 |e0 |81 |92 |93 |94 |8 |ee |100 | 101 | 102
124|77 (76 (80 |82 (83 (88 [BB |60 (@1 |o2 |06 |96 [o8 |98 |00
126|768 |77 |78 |s0 |81 |8 |87 |se |80 |E0 |03 |94 |e5 |e8 | o7
128|74 |75 |77 |78 |79 |84 |85 |85 |86 |87 [|#1 |91 |93 |93 |94
20|72 |74 (75 |76 |77 |82 |&3 |83 |84 |85 [[88 |80 [o0 |9¢1 |e2
135/88 |70 |71 |72 |73 |77 |78 |ve |7e |s0 (|83 |84 |85 |85 |88
140|185 (88 |67 |68 88 (|73 |73 |74 |76 |75 |78 (Ve |& |s0 | &1
145|682 |63 |84 |85 |e5 |ee |ee |70 |71 |71 ||74 |74 |76 |75 |78
150|580 |80 |80 |e&1 |82 |85 |86 |ee6 |o7 |67 (68 |70 |71 |71 |72
155 |58 |57 |57 |58 |58 |62 |62 |63 |63 |64 (|68 |68 |67 |67 |68
18053 |54 |55 |55 |58 |58 |58 |58 |60 |60 (62 |62 |63 |e3 |84
185 50 |51 |62 |53 |53 |55 |58 |58 |57 |57 [|5¢ |50 |e0 |eo |ed
17048 |40 |40 |50 |51 |53 |52 |54 |54 |54 (|58 |58 |57 |57 |67
17548 |47 |47 |48 |48 |50 |51 |51 |51 |52 [|53 |53 |54 |54 |56
18044 |46 |46 |48 |48 |48 |48 |40 |4p |40 |50 |51 |51 |51 |52
18542 |43 |43 |44 |44 |46 |48 |48 |47 |47 (|48 |48 |40 |40 |40
190 |40 |41 |41 |42 |42 |44 |44 |44 |44 |45 |48 |48 |48 |47 |47
18538 |38 |38 |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
21034 |34 |35 |35 |36 [[37 |37 |37 |37 |37 (|38 |38 |30 |30 |30
220|391 |32 |32 |32 |33 [[34 |34 |34 |34 |24 (|35 |35 |36 |38 |36
220 |20 |20 |30 |30 |30 [31 |31 |31 |32 |32 (32 |33 [33 |33 |33
240 |27 |27 |28 |28 |28 |20 |20 |20 |20 |28 |30 |30 [30 |30 |3
250|256 |26 |28 |28 |26 |27 |27 |27 |27 |27 |28 |28 |28 |28 |28
260 (24 |24 |24 |24 |24 ||25 |25 |25 |25 |26 (28 |26 |26 |28 |28
270 |22 |22 |22 |23 |23 |23 |23 |23 |24 |24 |24 |24 |24 |24 |25
280121 |21 |21 |21 |21 |22 |22 |22 |22 |22 |23 |23 |23 |23 |23
200|190 |20 |20 |20 |20 |20 |21 |21 |21 |21 (21 |21 |21 |21 |21
3co(8 |18 |1 |18 |18 |[1@ |1 [1e |1e |20 20 |20 |20 |20 |20
30|17 |17 |17 |18 |18 |18 |18 |18 |18 |18 [1@ |1e |1 |1@ |1
320|168 |18 |18 |17 |17 |17 |17 |17 |17 |17 [12 |18 |18 |18 [18
330 (15 |15 |18 |18 |18 |[18 |18 (18 |18 |18 17 |17 |17 |17 |17
340(15 |16 |15 |15 |15 |[168 |15 [16 |16 |16 18 |18 |18 |18 |18
360014 114 |44 |14 |14 |[14 114 [15 |15 |45 fl16 [15 |15 |15 |15
Note : For other steel grades, refer to Appendix 8.4.

%8 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(d) (Cont’d) for buckling curve d.
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Item Current version Amendments
69. Table S'S(d) Table 8.8(d) - Design strength p. of compression members
(cont)69 ii) 5550 ~ 5690 steel
5) Values of p. in Nimm" with A < 110 for strut curve d
| Steel grade and design strength p, (Nimew') |
X 5550 $690
480 530 550 830 250 ge0 |
15 481 518 637 811 820 858
20 481 408 514 584 802 837
25 440 474 490 557 873 809
30 419 450 468 527 542 572
35 307 428 440 408 500 536
40 374 400 413 483 475 498
42 385 390 402 449 480 482
44 356 are 3 435 448 468
48 348 38e 380 421 42 450
48 337 358 288 407 418 434
50 27 347 357 303 402 418
52 n7 338 5 are 387 403
54 308 328 334 388 373 287
56 268 315 k<] 352 350 32
58 289 305 312 339 348 7
80 280 204 301 327 332 343
a2 71 284 201 314 310 320
84 262 275 281 302 w7 310
a8 253 285 271 201 205 304
o8 245 258 281 278 284 201
70 237 247 2 260 273 280
72 229 238 243 258 282 280
7 21 230 234 240 252 258
768 214 ) 226 238 242 248
7 208 214 218 230 233 238
80 200 207 210 222 224 220
82 103 200 203 214 218 220
B4 188 123 108 206 208 212
88 180 188 180 108 201 204
88 174 180 183 191 192 167
@0 169 174 178 185 186 190
a2 183 188 170 178 180 183
04 158 183 185 172 174 177
08 153 157 150 188 188 170
o8 148 152 154 181 162 185
100 144 148 148 155 157 158
102 139 143 145 150 152 154
104 135 130 140 145 147 149
108 131 134 1380 141 142 144
108 127 130 132 138 137 130
Note - For other steel grades, refer {o Appendix 8.4.

% Addition of design strength for S550 and S690 steel for buckling curve d.
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Item Current version Amendments
70. Table 8.8(d)
Table 8.8(d) - Design strength p. of compression members (cont'd)
(cont)™ ii) S550 ~ S690 steel (cont'd)
5) Values of p. in Nimm® with A 2 110 for strut curve d
Steel grade and design streagth p, (Nimm’)
A $550 5690

450 530 550 B30 650 820
110 123 128 128 132 123 135
112 120 123 124 128 120 131
114 118 110 120 124 125 127
118 113 118 117 121 21 123
118 110 112 113 117 118 110
120 107 108 110 114 114 118
122 104 108 107 110 m 12
124 101 103 104 107 108 100
128 98 100 101 104 105 108
128 o8 08 2o 101 102 103
130 93 05 o8 89 ) 100
135 &7 80 o0 02 83 04
140 a2 B4 84 28 87 88
145 7 T 7 81 81 2
150 73 74 74 78 77 77
155 80 70 70 72 72 73
180 a5 88 88 a8 a8 a0
185 81 a2 83 84 84 85
170 58 50 50 a1 a1 a1
175 55 56 50 57 58 58
180 52 53 53 54 55 55
185 50 51 51 52 52 2
180 48 48 48 40 49 50
185 45 48 48 47 47 47
200 43 44 44 45 45 45
210 40 40 40 41 1 41
220 38 37 a7 a7 38 a8
230 <) 34 34 34 34 35
240 39 n 2 a2 32 32
2 20 20 20 20 2 30
280 27 27 27 27 27 27
270 25 25 25 25 25 26
280 23 23 23 24 24 24
200 22 22 2 22 2 2
300 20 20 20 21 21 21
310 10 18 19 12 18 2
320 1B 18 18 18 18 18
330 17 17 17 17 17 17
340 18 18 18 18 18 18
350 15 18 15 15 15 15

Note © For other steel grades, refer to Appendix 8 4.

0 Addition of design strength for S550 and S690 steel for buckling curve d.
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Current version

Amendments

71. Table 8.8(e)!

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

Values of p. in M/mm? with 2. < 110 for stnut curve &

Values of p. in Nimm?® vath % 2 110 for st curve 8

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

Values of p. in Nmm? with 5. < 110 for strut curve a
Steel grade and design strength (Nmm?)

Q345/Q3565 Q360 Q420

Steel arade and design strength (Nimn) Steel grade and desian strength (Nfmm=)
% Q235 Q3456 Q300 Q420 A Q235 Q345 Q330 Q420
215 310 350 380 215 310 350 280
16 215 310 350 378 110 128 141 144 147
20 214 307 346 3758 112 122 138 140 142
25 212 304 342 3mn 114 118 132 138 138
30 210 300 338 368 118 116 128 132 133
s 207 208 333 a8 118 3 125 128 128
40 204 281 328 354 120 110 121 124 125
42 203 280 325 352 122 107 118 120 122
44 202 287 323 348 124 105 114 "7 i18
48 201 285 320 345 128 102 1Mt 13 116
48 200 283 7 342 128 1C0 1ce 110 m
50 188 280 314 332 130 a7 105 107 108
52 1687 28 310 334 135 o1 o8 100 101
54 188 275 307 330 140 28 ez 23 g4
66 184 2rz 303 325 145 281 29 &7 82
68 183 269 289 320 150 76 a1 a2 83
80 191 285 284 314 155 72 78 g 78
8z 189 282 2890 30e 180 es 72 73 73
684 187 258 284 302 186 64 B8 68 ag
66 188 254 279 288 170 81 B4 B5 a5
68 184 240 273 288 175 58 80 81 81
0 182 245 267 281 180 &5 &7 58 58
Tz 17e 240 280 274 185 82 84 55 55
T4 177 235 254 266 140 5 82 52 62
e 178 22e 247 258 185 47 48 80 50
72 172 224 240 250 200 45 47 a7 a7
BD 170 212 233 242 210 41 43 43 43
82 187 213 228 235 220 28 38 28 39
84 164 207 21e 227 230 a5 23 8 36
88 1682 202 213 218 240 32 a3 33 32
88 159 186 206 212 250 28 0 30 31
V] 186 180 180 208 280 27 28 28 28
gz 163 185 183 188 270 25 28 29 28
84 180 170 187 181 280 24 24 24 24
-] 148 174 181 185 290 22 23 23 23
1] 143 188 175 17e 200 21 21 21 21
100 140 184 169 173 310 19 20 20 20
102 137 15e 184 1687 320 18 18 18 1@
104 134 154 169 162 330 17 17 17 17
108 131 148 154 156 240 18 18 18 16
108 128 145 149 151 250 15 185 15 18
Note : For other steel grades, refer lo Appendix 8.4.
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Note

For other steel grades, refer to Appendix 8.4

7 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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Item

Current version

Amendments

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

Values of p. in N/mm? with A2 110 for strut curve s
Stesl grade and design strength (Nfmm™)
X Q235 Q345/Q355 Q3e0 Q420 Q480

215 306 345 375 410
110 125 140 144 147 149
112 122 138 140 142 144
114 118 132 138 138 140
118 1168 120 132 134 136
118 13 125 128 120 131
120 111 121 124 128 127
122 108 18 120 122 123
124 105 115 117 118 120
128 103 111 114 115 1186
128 100 108 110 12 113
130 88 105 107 108 110
135 a2 =] 100 101 102
140 88 g2 o4 a5 o5
145 21 28 g8 88 2]
150 T 81 82 83 84
155 73 78 £ | 7 [+
180 B8 72 73 73 74
185 85 a8 88 88 70
170 82 B4 &5 85 ]
175 58 61 81 a2 62
180 55 58 58 59 50
185 53 55 55 55 58
180 50 52 53 53 53
185 48 50 50 50 51
200 48 47 48 48 48
210 42 43 43 44 A
220 38 39 40 40 40
230 35 38 38 28 a7
240 a2 33 33 34 34
250 30 31 2 k| N
280 28 28 29 28 20
270 28 28 27 T 27
280 24 2 25 2 25
280 2 23 2 23 23
300 2 22 2 22 2
310 20 20 20 20 20
320 19 19 19 10 12
330 18 18 18 18 18
340 17 17 17 17 17
350 18 18 18 18 18

Mote - For other steel grades, refer to Appendix 8 4.
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Item Current version Amendments
72. Table 8_g(f)72 Table 8.8(f) - Design strength p. of compression members Table 8.8(f) - Design strength p. of compression members
Waluas of p. in Nimm? with 2. < 110 for sindt curve b Values of p. in Mimm? with 2. = 110 for strut curve b -
[_Steel arade and desian strength (Nimm?) Steal arade and design strength (Mmm=) Values of p. in Nimm with 7. < 110 for sindt curve b
% Q235 | 0345 | Qa3eo Qaz0 A 0236 | Q346 | ©a3@0 Q420 Steel grade and desgn strength (N/mm?)
215 310 350 280 215 310 350 380 Iy Q235 | Q3450355 Q420 Qa0 Q550
15 215 310 350 378 110 110 128 133 138 215 305 375 410 52
20 214 305 343 a2z 112 108 124 120 132 15 215 305 375 400 515
26 210 289 337 286 114 105 121 125 128 20 215 301 388 401 505
a0 208 203 320 357 118 108 1e 121 124 25 21 205 380 303 404
s 202 287 322 348 118 1c0 14 118 120 30 207 288 353 as4 482
a5 202 282 244 374 488
40 192 279 313 338 120 08 11 116 "7
42 108 278 310 334 122 o3 18 12 14 40 108 278 310 A 452
44 104 273 308 330 124 04 108 108 110 42 108 a7 208 25D 445
46 182 270 302 325 128 a1 108 108 107 &4 104 203 254 437
43 180 287 208 320 128 29 100 108 104 48 $03 208 240 420
- 48 19 204 343 420
50 183 283 203 315 130 87 o7 100 101
62 126 280 289 310 135 ez o1 o3 o5 § " == -
54 | 184 | 288 | 284 304 140 | 78 ea as 89 % | S 280 s o A L4
56 182 252 270 280 145 74 20 82 83 52 i8 258 280 307 331 401 480
53 180 248 274 283 150 70 78 77 78 54 185 253 281 302 325 380 445
50 182 240 278 208 318 380 429
80 177 243 200 288 155 -] 71 73 74 58 180 245 n 280 an 368 414
a2 178 239 283 280 160 62 87 [ ae
a4 173 224 257 273 185 50 84 85 (<] 80 241 286 304 as7
a8 170 230 252 267 170 58 (4] 81 az 82 238 281 208 348
a8 1683 225 248 280 178 83 57 58 59 84 232 255 280 334
68 227 249 281 322
70 168 220 240 253 180 51 54 85 56 ag 223 244 273 N
72 163 215 233 248 185 42 52 52 53
74 160 210 227 230 190 | 48 48 L] 50 70 168 218 223
76 157 205 221 232 195 44 47 47 43 s e 247 290
78 155 200 215 225 200 42 45 45 48 >4 i :EE g7
80 | 152 185 208 218 210 | a0 41 41 41 s A 204 285
82 149 180 203 21 220 25 ar 28 32 = 160 4
84 146 185 187 208 230 a3 34 25 35
28 144 180 101 108 240 20 21 a2 32 80 53 104 7
88 141 175 185 102 250 28 20 2 30 82 150 188 0
84 147 184 4
80 138 170 180 186 280 22 27 27 a7 89 144 1709 8
62 135 185 174 180 270 24 25 25 25 88 141 174 1
84 122 181 180 174 280 2 23 24 24
08 128 158 1684 160 200 21 22 22 22 1] 138 160 178 185 192 208 214
i3 127 162 150 1623 200 20 20 21 21 02 138 185 174 180 185 108 208
04 133 180 180 174 179 1" 199
100 124 148 154 158 310 18 19 18 19 o8 130 158 194 188 173 184 191
102 121 143 150 153 320 17 18 18 128 o8 127 151 158 183 168 178 184
104 118 139 145 148 230 18 17 17 17
108 118 135 141 144 40 15 18 18 16 - - > =
100 124 147 154 158 162 172 178
108 113 132 137 140 350 15 15 15 15 b 5 143 140 o - 168 174
g ; 104 119 139 145 145 152 180 185
Mote : For other steel grades, refer to Appendix 8.4. 108 118 135 $44 144 148 155 180
108 113 131 137 140 143 150 154
Note - 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 sirength for Q235, Q345, Q390 and Q420 steel for buckling curve b.
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Item Current version Amendments
Table 8.8(f) - Design strength p. of compression members (cont'd)
Values of p. in Nimm?® with 4 2 110 for strut curve b
Stesl prgde and design sirength (Wmnm?)
x Q235 [ @345/0355 | Qaa0 Q420 Q460 Q550 Qee0
215 305 345 375 410 520 830
10 11 128 123 130 130 145 140
12 108 124 120 132 134 140 144
114 108 121 125 128 130 138 140
118 103 17 122 124 126 132 135
118 101 14 118 120 123 128 121
120 09 11 115 17 119 124 127
122 06 108 112 114 118 120 123
124 04 105 109 "1 112 17 119
128 B2 103 108 107 100 113 118
128 00 100 103 105 108 110 113
130 88 o7 100 102 103 107 108
135 83 01 04 5 a7 100 102
140 78 88 88 80 80 03 05
145 74 81 83 84 85 7 89
150 70 7 78 70 80 82 83
155 08 72 73 74 75 77 78
180 63 88 89 70 7 ” 74
185 60 B84 a5 a8 &7 68 6o
170 57 81 az 62 63 85 a5
175 54 58 50 50 60 81 -3
180 51 55 56 56 57 58 50
185 40 52 53 53 54 55 58
180 47 49 50 1 51 52 53
105 45 47 43 43 49 §0 50
200 43 45 48 48 48 47 48
210 3e 41 42 42 42 43 44
220 38 38 a8 38 30 30 40
230 a3 35 35 35 38 38 8
240 31 32 32 32 33 3 34
250 28 30 a0 30 30 31 31
260 20 27 28 28 28 28 29
270 25 .. ] 26 28 2 2 27
280 23 24 24 24 24 25 25
200 2 22 22 23 23 23 23
300 20 21 21 21 21 23 23
310 19 20 20 20 20 20 20
320 18 18 12 19 19 12 18
330 17 17 17 18 18 18 18
340 16 18 7 17 17 17 17
350 15 18 18 18 18 18 16
Nale : For other steel grades, refer fo Appendix & 4
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73 " "
73. Table Sg(g) Table 8.8{g) - Design strength p. of compression members Table 8.8(g) - Design strength p. of compression members
Values of p. in Nimme with 2. < 110 for strt cunve © Values of p. in W'mm? with 7. = 110 for strut curve ¢
Steel grade and design strength (Nimm?) St=el prade and desian strength (Nmm?) Values of p, in N'mm? with 4 < 110 for sind curve c©
% 0235 Q345 Q380 Q420 % Q235 Q345 2300 Q420 Steel grade snd n gtre
215 310 350 280 215 310 350 350 n |05 | omM50355] Qie0 | Qa0 G880
B | 215 310 350 are 10 | er 15 121 124 215 o5 345 575 530
20 | 214 303 340 202 112 | o5 12 17 120 5 215 305 374 817
25 | =208 204 330 a57 114 | o3 100 14 17 o 214 200 384 508
30 202 285 319 348 118 o1 108 11 114 25 208 260 53 877
& | 18 278 308 333 112 | e 104 108 11 20 22 349 554
a5 108 320 520
0 | 180 285 207 320 120 | &7 101 105 108
a2 | 17 281 202 314 122 | &5 o8 102 105 %5 s " 45 %0
e | 184 | 257 | 287 300 124 | =3 o8 100 102 288 an =l el
4 | 182 253 282 302 128 [ &1 03 o7 20 284 305 3% 408 474
s | 1 240 277 207 128 | 78 o1 o o7 = s e o his
50 178 244 271 201 130 [ 78 80 o2 84 23 229 = o 7
52 174 240 288 285 135 | 73 84 25 8 pt ~
86 | a7t 235 280 278 140 | 70 7 @1 83 i A2
58 188 231 255 212 145 e 74 78 78 i i
58 188 228 240 288 150 | 63 70 72 73 =4 4
344 380
80 163 221 243 250 155 | 58 e i3 89 33 375
g2 180 218 238 252 190 | 2 83 B4 85 A
84 153 212 232 228 185 | 54 50 81 82 322
86 155 207 228 230 170 | 51 5 58 59 312
88 152 202 220 233 175 | 48 53 55 55 301
201
70 | 140 107 214 228 10 | a7 5 52 53 281
72 128 182 200 220 185 | a4 48 48 50
74 144 188 202 213 100 | 42 a8 47 8
78 141 183 107 207 105 | 41 44 45 45
72 138 178 182 201 200 [ a8 42 43 4
g0 | 135 174 188 105 210 | 28 28 38 0 294
g2 132 189 181 180 20| 23 as ) 36
84 130 184 178 183 230 | 30 32 33 33 185 ;
g8 | 127 160 171 178 240 | 28 20 30 31 180 ;
88 124 156 188 173 250 | 28 28 28 28 175 191
170 185 2
o | 122 152 181 187 280 | 24 28 28 28 185 170 108
82 | 10 147 158 182 o | =3 24 24 25
B4 | 118 143 152 157 280 | 21 22 23 23 o ian e o
g8 | 114 140 143 153 200 | 20 21 21 21 i oo San o
88 11 138 143 148 200 | i@ 20 20 20 o - et e =
we | e | tez | 13 144 3w | w 18 10 19 ot o cied 4 i
102 | 108 120 135 130 a0 | 18 17 17 18 - e o - i
106 | 104 125 131 125 230 | 18 18 18 17 . ) - ) .
08 | w2 | 122 | 128 131 asg | 15 15 18 18 o 25 5 g I8t
108 o8 118 124 128 350 14 14 15 15 135 130 144 154 181
131 135 139 1408 158
Note : For ather steel grades, refer to Appendix 5.4. ;E: j'; ’::‘ ““ 1:
Nole : For other steel gracies_ refer 1o Lppendtr 84

7 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve c; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve c.
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Table 8.8(g) - Design strength p. of compression members (cont'd)

Values of p. in Nfmm? with A 2110 for strut curve ¢

Steel grade and design strength (NimmT)

a Q235 | Q3450355 Q300 | Q420 | Q460 | Q550 | G660

215 305 345 375 410 520 830
110 08 115 120 124 127 138 141
112 o6 112 17 120 124 131 137
114 93 100 114 117 120 127 122
118 81 108 1M1 114 117 124 128
118 80 104 108 111 114 120 124
120 87 101 105 108 110 117 121
122 85 o8 102 105 107 113 17
124 B4 =] 100 102 104 10 114
128 82 03 o7 ] 102 107 110
128 80 o1 53 o7 e 104 107
130 78 8o 82 a4 2 101 104
138 74 34 87 88 B0 = o7
140 70 79 81 83 85 88 1
145 a8 74 7 78 80 83 85
150 a3 70 72 74 75 78 a0
155 80 ] 68 o9 n 72 7
180 57 83 85 e 7 (] 7
185 54 80 B81 82 a1 85 a7
170 52 §7 58 50 a0 a2 a3
175 49 54 55 56 57 50 80
180 47 51 52 53 54 58 57
185 45 40 50 50 51 53 54
180 43 45 47 48 40 50 51
195 41 44 45 48 48 48 40
200 30 42 43 44 44 48 48
210 a8 39 40 40 40 42 42
220 33 a8 38 7 a a8 <"
230 31 33 33 34 34 5 38
240 2 30 31 3 1 2 3
250 7 28 20 20 29 30 30
260 25 26 27 27 27 28 28
270 23 24 25 25 25 28 28
280 22 23 23 23 24 24 24
260 20 21 2 2 2 2 23
300 19 20 20 20 21 21 21
310 18 10 19 1@ 19 20 20
320 17 18 18 18 18 19 18
330 18 17 17 17 17 17 18
340 15 18 18 18 18 18 17
350 14 15 16 15 15 18 18

Mole : For other steel grades, refer lo Appendix 8.4
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74. Table 8.8(h)™

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

Valuas of p. in N/mm?3 with % < 110 for strut curve d

Values of p; in N/mm? with 4 2 110 for strut ourve d

Table 8.8(h) - Desipn strength p. of compression members

Values of p. in Nimm?®

with % < 110 for strut curve d

Steel arade and dasian strenath (N'mm?) Steal grade and desian strangth (Nfmm?)
* Q235 Q346 Q330 Q420 % Q235 Q348 Q380 Q420
218 310 350 380 215 310 350 380
15 223 313 350 are 110 a3 103 108 112
20 213 300 336 363 112 84 101 108 110
25 205 287 321 347 114 82 o8 108 107
30 186 275 307 331 118 20 o3 101 104
35 182 202 283 318 118 78 a3 a8 101
40 180 2850 278 200 120 77 o1 95 03
42 177 245 273 283 122 75 89 a3 26
44 173 240 287 286 124 73 87 91 3
46 170 235 281 280 128 72 25 a8 g1
48 187 230 255 273 128 7a 23 a3 89
50 1684 225 249 287 130 89 a1 a4 8d
52 181 220 243 280 138 85 78 7 81
54 158 218 237 253 140 82 72 75 76
58 185 210 23 247 145 &8 88 70 Ta
58 162 205 228 240 150 58 84 €a as
60 149 200 220 234 1556 53 81 a3 84
a2 146 185 214 227 180 81 53 80 a1
84 143 180 208 2 185 48 55 53 58
86 140 186 203 215 170 43 52 54 55
a8 137 181 187 208 175 44 49 51 52
70 134 178 182 203 180 42 47 49 20
Tz 131 172 188 197 185 40 45 43 47
74 128 187 181 181 190 28 43 44 45
78 125 1683 178 185 185 3r 41 42 43
78 123 159 171 180 200 35 29 40 41
80 120 154 166 174 210 33 38 ar a7
82 117 150 1682 1ae 220 20 a3 35 34
84 15 148 157 184 230 28 20 a1 3z
26 12 142 183 150 240 28 28 20 20
88 110 139 148 158 250 24 23 27 27
g0 107 135 144 150 290 23 24 25 286
Bz 108 131 140 148 270 21 23 23 23
B84 102 128 138 142 280 20 21 z2 22
] 100 124 132 138 200 19 20 20 20
g2 o8 121 129 134 200 17 18 10 19
100 23 118 126 130 310 18 18 18 18
102 o4 15 122 128 220 15 18 17 17
104 02 12 112 123 aso 15 18 16 16
108 20 109 15 110 240 14 15 15 15
108 88 108 112 116 350 13 14 14 14
Note : For other steel grades, refer to Appendix 8.4.

Steel grade and strength (Nimm™)
) Q235 | a345:Qa355| Q3e0 Q420 Q480 Q850
215 305 345 375 410 52
15 215 305 45 374 407 500
20 214 208 332 350 300 488
25 205 283 318 343 a7, 486
30 197 271 304 328 350 443
35 188 250 200 312 330 410
40 180 247 rif. 287 321 384 483
42 177 242 270 200 314 384 440
44 174 237 284 284 300 373 435
48 171 232 258 277 200 383 421
45 188 22 252 271 201 353 407
50
52
54
53
58
80 108 218
a2 193 212
a4 189 207
68 184 20
ag 179 198
175 190
170 185
188 180
8 162 175
80 121 153 185
82 118 149 181
84 115 145 158
88 113 142 152
as 110 138 48
90 108 4 144 150 158 17 185
g2 05 1 130 145 162 187 178
4 103 138 141 147 182 172
08 101 24 132 137 143 156 188
-] =] 121 128 133 138 151 181
100 08 17 125 120 155
102 B4 114 121 128 150
104 g2 11 118 122 145
108 (-] 109 118 118 141
108 88 108 112 118 138
Note - For other steel grades, refer fo Appendix 8.4

™ 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.
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Table 8.8(h) - Design strength p. of compression members (cont'd)
Values of p; in N'mm? with A > 110 for strut curve d
Steel grade snd n Nmam?)
i Q235 | Q345/Q355 | Q360 Q420 Q&80 Q550 Q880

215 305 345 375 410 550 680
110 88 103 108 13 118 120 132
112 84 101 108 110 113 122 128
114 82 08 103 107 110 118 124
116 81 0a 101 104 107 115 121
118 78 3 o8 101 104 12 117
120 77 21 B5 98 101 108 114
122 78 89 83 =i} B9 100 110
124 74 87 /;m 23 e 102 107
126 72 85 89 a 2] 100 104
128 71 83 88 89 a1 a7 101
130 60 81 g4 87 89 5 29
135 i % 70 8 84 30 02
140 6z 72 75 7 7e 83 88
145 58 68 K| 72 74 78 81
150 58 84 87 as 70 7 i
155 54 81 63 65 a8 ae 72
180 -] 58 a0 a1 82 a8 8a
185 40 55 T 58 58 82 84
170 a7 52 &4 85 56 50 81
175 45 50 5 52 53 58 57
180 43 47 40 50 51 53 54
185 41 45 47 7 48 50 52
180 38 43 44 45 48 48 48
185 k7 4 42 43 44 46 47
200 a8 40 a1 41 42 44 45
210 33 30 7 38 38 40 41
220 K3 33 34 35 35 37 .
230 28 3 32 32 33 34 M
240 28 28 29 30 30 31 32
250 25 27 27 28 28 29 2
260 23 25 25 26 26 v E g 27
270 22 23 2 24 24 25 25
280 20 2 2 2 2 23 24
280 19 20 21 21 2 2 22
300 18 19 19 20 20 20 21
310 17 18 18 18 19 19 1B
320 18 17 17 17 18 18 18
330 15 16 18 18 17 17 17
340 14 15 15 16 16 16 10
350 14 14 15 15 15 18 15

Note - For other steel grades, refer o Appendix 8.4
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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:

AT P Y o
AgPex ¥ k\—\ My ‘ ,"xy My =1 (bs—ﬂ)
Fo g Mooy My e

AgPey Y My YY Mey

where F., 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

My, 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

Kux, Kay. 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

5 Addition of Clause 8.9.3 for alternative method of member buckling resistance design.
w5




Ttem

76. Table 8.107

Current version
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Table 8.10 Interaction factors for combined axial compression and bending

Interaction

factors

Type of

sections

Design sssumptions

Elastc
Clasa 3

cross-sectional properties

properties C

Plastic cross-sectional properties
, Effective cross-sectional e . onal prope

Class 1, Class 2

I-sections

RHS . 0.6k
l-zections
. P 0.6
k, RHS 0.8k, 0.6k,
I-sectiony
Cop ( L+ 0.6y —
< Cuy1+0
RHS

coefficient k,

For I- and H-sections and rectangular hollow sections under sxial compression and unizxial bending M, the
,maybek =0

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

7. 1




Item

Current version

Amendments

77. Table 8.1177

Table 8.11

deformations

Interaction factors kij for members susceptible to torsional

Design assumptions

Interaction [Elastic cross-sectional properties | I
factors IClass 3, Effective cross-sectional [ - CT0sS-sectional properties
P (Class 1, Class 2
properties Class 4
x. [k from Table 8.10) l,, from Table 8.10)
Ky Ik, from Table 8.10) fk,, from Table 8.10)
: 0.05i, T, 0.17, F
SOOI 7ot LS ) g == =
(Cpuer = 0.25) P, (Copr = 0.25) P,
0.05 F, 0.1 F
SRl 2 |1 =
k., (Compr = 0.25) P, (Cne.r = 0.25) P,
lfor i, < 0.4:
0.1i, F
ky =06+7, <1— L
= (Couur = 0.25) P,
K, Ik, from Table 8.10 Ik, from Table 8.10

77 Addition of Table 8.11 for alternative method of member buckling resistance design.
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78. Table 8.127%

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

CpxandC andC o

Moment diagram Range o : Concentrated
Uniform loading

load
M bvu “1%w2l 0.6+ 040204
0fa =1 -15yil 02+08x, 204 01-080 204
s LS :
N v
0Sw sl 01-C8= 204 02 204
£% EAT S
=, =M AL =15wi0 | 0ll-w)-08a, 204 0d-vwi-08a 204
g @"M 0fg, <1 | -1fwsl 085+ 0.05a, 080+ 0104,
M OZwil 085+ 0.05a, 030-010xa,
-lZa, 50
&, =M, N, -1ZwZ0 085<905a, l=2v) 0.80- 0100, i1+ 2u)

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

Cpx - Gy and Cpyy ¢ should be obtained according to the bending moment
diagram between the relevant braced points as follows:

moment Points braced in
Bending axis :
factor direction
S X-X y=y
Conp ¥y X-X
Cor X-X X-X

% Addition of Table 8.12 for alternative method of member buckling resistance design.
<TG
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79. Page index™ 8
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80. Table 9.2a%

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

Steel Electrode classificalion  |For other types of electrode andfor stee! grades:
grade 35 42 50 p.=0.5U, but p, £0.55 U,
N/mm?| N/imm? | N/mm?® |where
S 275 220 | (220)" | (220)° |U. is the minimum tensile strength of the
S 355 {220 250 (250)* electrode specified in the relevant product
S 460 (2205 (250" | 280 standard;
U, is the specified minimum tensile strength of
1he parent metal,

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

Table 8.2a - Design strength of fillet welds pafor BS-EN 2nd Amernican Welding

Somely (AW S Standards

Far other types of elzctrade andior steal gradss:

pa = 0.50, butp, 2 0.55 U,

whers

pg |Us is the minimum tensile strength of the

Sieel Elactiode Grade
grade
ER® | ERT
EN IS0 standards
25 42 50 55
5275|220 |(220)"| i

elecirode specified in the ralevant product

5356 (2207 | 250

standard;

is the specified minimum fensile sirength of

5460 | (220)° | 1250

Ihe parent metal.

a) Over-maiching electredas.
b) Under-matching electrodes.

81. Table 9.2b%!

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

Sieel grade |Electrode Design | For other types of eleclrode andfor steel grades: Table 9.2b - Design strength of fillet welds p,, for GB or other Standards
classification| strengih py = 0.38U, U, 2 Ug Steel grade |Electrode Design  |For other types of electrode ancor steel
N/mm®  |where classification| strength [grades:
U, is the minimum fensile strength of the Nfme® Py =0.38U, Uy 2 Ug
Q235 E43 160 electrode specified in the relevant product where
Q345 ES0 200 standard; Q235 E43 160 U, is the minimum fensile strength of the
Q390,Q420 ESS 220 U, is the specified minimum tensile strength of Q345, 0355 ES0 200 electrode specified in the relevant product
the parent metal. Q390,0420 ESS 220 standard,
Nole - The ultimale strenglh of electrodes shall be greater than or equal to the tensile Q550 E60 225 U; is the specified minimum tensile strength of
strength of the parent melal. Q590 EB5 335 the parent metal.

sirength of the parent metal.

Mote - The ultimate strength of electrodes shall be greater than er equal fo the tensile

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 9.3.4.48%2

where the effective net area coefiicient K, is given by

K. =12 for steel of grade S275
=11 for steel of grade 5355
=10 for steel of grade 5460

=({US1.2)p, = 1.2 for steel of other grades
a, is the net cross sectional area of the leg deduced for hole openings.

a, is the gross sectional area without reduction for openings.

where the affectiva net area coefiiciant K. is given by

Ka =1.2 for steel of grade 8275
=11 for steel of grada 5355
=1.0 for steel of grada S450

-? 84 for steel of grade S550

={.80 for stee

of grade 3880

&,is the net cross sectional area of the leg deducad for hole openings.

&y is the gross sectionzl ares without reduction for opanings.

83. Table 9.5%

Table 9.5 - Design shear strength of bolts

Bolt grade Design shear strength p, (N'mm®)
1SO 4.6 160
8.8 375
108 400
BS General grade HSFG = =M24 400
=M27 350
Higher grade HSFG 400
ASTM A307 124
A325 248
A450 311
GB50017 3.8 250
10.8 310
Other grades (U, = 1000 N/mm?) 0.4L),

Mote: U, is the specified minimum tensile strength ofthe bolt.

Table 9.5 - Design shear strength of bolts

Bolt grade Design shear strength p. (W/mm?)
IS0 4.6 160
6.8 240
8.8 375
10.9 400
12.9 480
BS General grade HSFG =~ = M24 400
=M27 350
Higher grade HSFG 400
ASTM A307 124
A325 248
A490 311
GB50017 3.8 250
10.9 310
Other grades (U, = 1200 N/mm?) 0.44,
Mote: U, is the specified minimum tensile sirengih of the bolt.

8 Addition of coefficient Ke for S550 and S690 steel,

8 Addition of bolt grade ISO 6.8 and 12.9; Revision of shear strength of other bolt grade.

-79 -




Ttem

Current version

Amendments

84. Table 9.6%

Table 9.6 - Design bearing strength of bolts

Table 9.6 - Design bearing strength of bolts

(refer to section 3 for other grades of steel)

Bolt grade Design bearing strength p,. (Nmm?) Bolt grade Design bearing strength p,.. (N/mm?)
IS0 4.6 460 ISC 4.6 480
8.8 1000 6.8 560
i e
BS General grade HSFG = M24 1000 ubaa o
= M27 900 3 1600
Higher grade HSFG 1300 BS General grade HSFG = M24 1000
ASTM A307 400 ) = M27 200
£325 450 Higher grade HSFG 1300
ASTM A307 400
A190 =] A325 450
GB50017 8.8 720 A 485
10.9 930 . 480 5
Other grades (U, <1000 M/mnw) 0710, = ¥a) GB5001 ‘15;]39 ggg
R O U, 10 0 T
LEEEIRE Y g Mote: Uy is the specified minimum fensile strengih of ihe Dot
Y, is the specified minimum yield strength of the bolt.
85. Clause 9.3.6.1.3% Do is bearing strength of connected paris _ ) ;
- for steel of grade S275, p.. = 460 MPa Pes is bearing strength of connected paris
- for steel of grade 5355, p,. = 550 MPa - for steel of grade S275, p,, = 460 MPa
- for steel of grade S460, p.. = 670 MPa - for steel of grade 5355, p.. = 550 MPa
- for steel of other grades, p., = 0.67(U; + Y.) (9.20) - for steel of grade Sﬂﬁu, Pez= ??[,' Ml?a
(refer to section 3 for other grades of steel) for steel of grade S550, p., = 770 MPa
- for sieel of grade 5690, p,, = 940 MPa
- for steel of other grades, p,. = 0.67(U; + Y.) (9.20)

8 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

Boll grade

Design tension strength p, (Nfmm?)
240

150 4.6
8.8 560
10.8 700
BS General grade HSFG = M24 580
=M27 515
Higher grade HSFG 700
ASTM A30T 310
A325 620
A480 780
GB50017 8.8 400
10.9 500
Other grades (U, < 1000 Nfimm®) 07U,but<y,

Note: U, is the specified minimum fensile sirength 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 p,(N/mnv)
I1SO 46 240

63 480

8.8 560

109 700

12.9 810
BS General grade HSFG 590

515

Higher grade HSFG 700
ASTM A307 310

A325 620

A490 780
GB50017 8.8 400

10.9 500
Other grades (U, = 1200 Nimm®) 07U, but<y,
Nate: U, is the specified minimum tensile strength of the bolt.

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

% 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%

1173 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.

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

1.7.5

Welding at cold-formed zones

Welding may be carried out within a length 5t either side of a cold-formed area, provided

{hat one of the following conditions is safisfied:

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

{b) the internal radius-to-lhickness rf ratio satisfies the relevant value given in
Table 11.5; or

(€) the welding procedure shall fulfill the Welding Procedure Specification (WPS) as
sfipulated 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
radius/thickness | forming (%) [Predominantly | Where fatigue | Aluminium-
(rit) ratio atatic loading | predominates | Killed stesl
(AL > 0.02 %)
23.0 <14 2 12 22
=20 =20 12 10 12
=215 <25 [ g 10
21.0 £33 4 4 [
. B
O e
A
A f !
51
Y
NOTE: Cold-formed hollow sections according to BS EN 10219 which do not satisfy
the limits given in Table 11.5 can be assumed fo satisfy fhese limits if these seclions
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 salisfy C £0.18%,
P £0.020% and S £0.012%.
In other cases welding is only permitled within a distance of 5l from the comers if it
can be shown by tests that welding is permitted for that paricular application.

11.7.58 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:

B (o) 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 (r/t) 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

fioil

(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
ALl

3 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

¥ Addition of fire protection requirement for connection plates.
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00. 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 sitnations (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 ll690N/mm? the hold
time should be [Jsubmitted 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°!

4 e

Table 14.2b - lllustrative hold times

Nominal Carbon ~ )

Equivalent Value | St™«<30mm | St ®<60mm | It ¥'<90mm | Tt > 80mm

[CEV}r"z:
<0.40 Nane 8 hours 16 hours 40 hours '
£0.45 8 hours 16 hours 40 hours'” | 40 hours "
£0.48 16 hours 40 hours ! 40 hours ™ | 40 hours'™
048 40 hours'® | 40 hours ! 40 hours™ | 40 hours '

=

(4] Where the figures are in bold, genarally, the advice of = vielding enginesr should be sought.
{2) Tha Carbon equivalent value is that of the parent matedal 1o the Intemational Institte of welding (VY
formufa and is cakeulatad as follows:

CEV = C+ '%” ) it.’gﬂ + .'\% {not applicablz fo Class 1H stesl)
1

(3} Xt isthe combined thickness as shown in Figure 14.1.

_.[.‘u*— "‘lhl'_
2 s %,t:&%
TT T T

T=t 4t

Zt=t+ L+t

Figure 14.1 - Combined thickness

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

T14.1)

Table 14.2b - lllustrative hold times

MNominal Carbon
Equivalent Value | 5t <30mm |Et ®'<60mm | £t *<90mm | Zt**'>90mm
(CEV)m

<£0.40 None 3 hours 16 hours 40 hours'?
<045 8 hours 16 hours 40 hours™ | 40 hours '
£048 18 hours 40hours "' | 40 hours ™ | 40 hours'™®
<065 40hours' |40 hours®" | 40hours™ | 40 hours ™

> 0.65 48 hours " 48 hours 438 hours ' 48 hours ™

n“‘:)t?’v:vmre the figures are in bold, penerally, the advics of a welding enginser or the supplier of the welding

consumiables should be sought.
(2) Thz Carbon equivalent value is that of the parent matarial 1o the Intemational Insttute of welding {IIVV)
formufa and is cakoulated as follows:
Mn Cr+fMo+V N+Cu
CEV - C+ = 4-—-—5 * =
{3) It is the combined thickness as shown in Figure 14,1

o —{ k=
: + 4 %
Hoe %

It=t.+1

(T14.1)

o=t 44ty

Figure 14.1 - Combined thickness

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

92. AnnexAl.l.1% 44 ¢

AHMNES Jerat 2HD
AERES J6Ta L 2D

Apstraiisn and New Feafand standards
ASRES 1965 2009
LSMES 1594 2007
SRS 3E7E 201

Cinbdfommed siractrs sles holoy zecions
Hol-oled stee! et pocuts

Stuchura) stesl - Hotrnfed plafes Aoomiates and slaks
Struchural stesd - Hoted bars and seclions

Struchural stes! - Webded | setions

Ausfrakan and New Zeaiand standards
SSMES 1163 2018 Cold-farmed shuctura steel holkow secions
SERES 804 2002 70015 Hebled steel dat products

ASIES 1595 1998 (R2015|  Cold-welied. unsloyed sies stes! and o

AETIES 3678 2018 Slnucheal slea!- Hot-led plles, foorplaizs and slats
Struchra! slesi - Hotraled bars and sschions

ASMES 3678822015
RS J678.20018 Struchral sles - Weklzd | seclions

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

%2 Revision of updated standards.
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AL1LE  Amencan standards

ASTH AZEIAIENDG
ASTH ASDDCASIOM-10a

LTI ASTAIA514k-05]2008)

ASTHA AGT2STIM AT
ASTHI AB1EMG 18N [2010)

H3TH AB4FIZ4TRA1T

ASTI AD1 30537

LSTRA 9021583011

Sandard Specificalion for Carbon Stniclural Stes)
Standard Specification for Cold-Fomed Wekdzd and
Sezamlzzs Carbon Steel Strustural Tubing i Rounds and
Shapes

Standard  Specfizafion for  High-iski-Siremaih,
Quenched and Tempered Ally Steel Plale, Suildoe for
Welding

Standand Specicafion for High-Strengih Lowe-Alay
Columbium-Vanadum Stuciural Steel

Standand Specification for HobFormed Welded and
Seamless High-Strengt Low-&loy Stuctural Tubing
Standard Specification for Cold-Fomed Viekled and
Zeamlzss Hoh Stenghh, Lov-Aloy Strucural Tubing
vith Improved Emosphenic Comesion Resiskance
Standard Specticaion for High-Strengih Low-Alloy Steel
Shapes of Sruchural Cually, Produced iy Ouenching
and St Tempsnng Process |QST)

Standand Specification for Sinucheal Skeel Shapes

Ati2

Amencan sftandards
ASTRY A3B/A3GM 0
ASTM A28302283-18

ASTM A308-2010
ASTM ALZIAL23M-19

AT ASCUASI0M-2 1

ASTI ASTETASTAE- 221

ASTM AS2GIA529M19
ASTRI AST20AST D 1e1

LSTM ASBR(ASEBNL 19

ESTI AS55IASHSM-TE
ASTM MG IGIARTEN-T |

A3TH AGSIAGIIM-20

ESTH ABSRIAR5EN-1E

ASTM ATOSIATOMME21

Standard Specification for Caraon Stuctural Stesl
Slandard Speciication for Low and |ntemmediale Tensie
Strenath Carnon Steel Plates

Standard Specification for Stesd Shest Teme [Lead.Tn
May) Coated by the Hol-Dip Process

Slandand Specificafion for Seamiess and Sectric-Welded
Low-Alioy Sieel Tubes

Slandard Specfication for Cold-Formad Welded ard
eamless Carbon Steel Stnuciursl Tuoing in Rawnds and
Shapes

Standad  Speefficafion  for  High-¥iek-Strength,
Quenched and Tempered Alloy Size! Plate. Suitatle for
Welding

Slandad Spedficaion for High-Stength Carbon-
Manganese Steef of Structural Quality

Standard Specfeafion for High-Shength LowrSlloy
Columibium-Yanadium Struclural Stes|

Slandad Specication for Hgh-Stength  Low-Alloy
Structura? Steed, up to 50 ksi [345 MPz] Minenuan Yeld
Foind with &imosphaic Comesion Resitance

Stancard Specdcaton for Stzed Tunes, Low-Carban or
High-Strength Low-Alloy. Tapered for Structural Use
Stamdand Specfication for HolFomed Weldsd ard
Seamless High-Strerigth Low-Aloy Siructural Tubing
Slandard Speciicabon for Steel Sheel Zimc-Coated
(Gabvanized) or Zinc-dron Alloy-Coated | Gavannealed ) by
e Hot-Dip Process

Staadard Specdication fior Hot-Rolled Strustural Stesl
High-Strength Low-Alloy Plate wilh Improved Formabilty
Standard Specification for Structural Skaed for Bridoes

% Revision of updated standards.
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FETM ABLFIAGSTRL

ASTH ASTUAETIN-20

ASTM ASTSIARTIMLD

ASTH A1 3R 0

ASTM AG247A524N-21

45TM A945-2006

ASTM AOTIASTINLI
F3TI AGETASOIRE 2
ASTM A10THA101IM-182

Slandard Specification for Cold-Formed Walded and
Seamless High Strengih, Lov-Allay Stuchurl Tubing wilh
Imgreved Admospheric Comasion Resistance

Standand Specification for High Sirengeh Low-Aboy
Sincturd  Sieel Plats with Atmesphers Comesion
Resistance

Slanoad  Specification for Steel Shet, ZmcS%
Auminum Alioy-Coated by #e Hot-Dip Process
Siandard Specification for Figh-Strengih Low-Alloy Stezl
Shapes of Stuctural Qually, Prodused by Dienching and
Sal-Temperng Prosess (QST)

Slandard Specificafion for General Requirements for
Stee! Sheet, Metalic-Coaled by the Hot-Dip Process
Slandamd Specficaian for High-Shenglh  Low-Sloy
Sinctral Steed Plate wilh Low Carbon and Resiricted
Sulfwr for Impeoved Weldatiily  Formandily, and
Toughress

Standard Specificalion for Structural Sieed Shapes
landand Specilicaion for Flrucdural Szl Shapss
Standad Specification for Siesi, Sheel and Skip Mol
Holied, Casbon Shuchural, High-Stengih Low-Alloy
High-Strength Low-ABoy with improved Formaiiey, and
Ulira-High Strengin
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94, Annex Al.1.3%

A113  Chinese standands

BT 247 - 1307

GET 70D - 2005

Foleg of acpzpfance, package, ldodl and cadiicalion for
gl shrip and wide Tl in strctural sleel
Carton sinctrs! slssd

A1.1.3

Chinese standards
GBIT 247 - 2004

GB/T 700 - 2006
GBIT 700 - 2019

Rulzs of acceptance, package, lebel and certification for
plate, strip and wide flat in structural steal

Carbon structurs] steel

Dimension, eppearance, weight and tolerance of plate,
strip and wide flat in hot rollad structural steal

GET 709 - 2005 Cimension, appearance, weigh! end inlerence of plale, GET 1507 . il e SR k! >4
sl ard vide il n bt rlled shuchral e o e e —
GRT 1591 - 2008 Figh zbverafh stuchr slesd GE/T 18270 - 2008 S 11: _”<r“ ral steel pistes in the quenched snd
GBIT 5313~ 1955 Trrough fickness propertes of sles pates o8 50017 097 Gacefordesign ofsteet shruchures
VB 04 2000 Sies plas for high ise buiding stucture a5 cocs - e s
QB S0017 - 2003 Code fer design of sbegl suchires
B 50205 - 300 Code for acceplance of consiruclion guelty of stel
slnciwes
o5 AMEXALLAT T 414 s standsrs A.14 Japaness stindats
JI3 G X0 200 Reclled stesks far genersl shucins A5 G301 U Flnld sizels for cenerel sfraciue
J5 G306 2008 Felled stizshs Forwakdad st JISGH0GE 2020 Fnlied sizek forweldzd simcurs
5 G 3436 205 Rl stesls o bulting struchure A5G 336 201 Pl stzels for budding shuchure
JI5 5 2350: 2008 Vit gauge sleels sexdons for geneal sruciure IS G 3a0 2021 Lightgaugs stesls sschons for general sirchirs
5 G 3352 2003 Stead decks A5G 3362 10 Shee! dacks
I 5 M444: 2000 Carion steal fubes for geverdstruslure AIS G 3% 2021 Caron steel ules or enerdl smchre
JB G 3466: 2010 Carben skel squae rectenguler tbes for penerd AIS G 3486 2021 Caon stee! squarz meangular fubss for geserl
slichies sruchie
JIS & 5523005 ‘Weldale hot rolied sieel shead piks IS & 55330 Whelzblz hol rollzd seed shaed piles
JIS A 55282008 Hok ralled sieel shegl piles JI5 A 552801 Hol rolled steel steed piles

% Revision of updated standards.
% Revision of updated standards.
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BS EN 10025 2004

BS EN 1154 2004

BS EN 10210-1: 2008

BSEH 241 1556

BS EN 10147 2000

A145 UK and Euopzar slzndargs

Hat roded producks of man-ghoy stnustural siegls -
Technizal dedivety condifions.

Zlezl pofucts wity improved diformadon propedies
pamendiutar by the sufacz of Ihe produc! - Technica
ckebvery conddions.

Het firished stucha hetlow sectons of non-aloy and
ne oriin sluchud s2efs, Pad 1 Techeizal delivers
reqiiEman,

Het rofied stieed pilng of mon albw slesls Pad o
Teshoical delfeery condions

Cenlnuzus hot 6p Are cozled carbon slzal stest of
glrucural qualty

AlAS

UK and European slandards

BS EM 10025-1: 2012

BS EN 10025-3: 2019

BS EN 10025-4: 2079

BS EM 10025-5: 2019

B3 EN 10025-8: 2019

BS EM 10184: 2072

BS EM 10219-1: 2006

BS EN 10210-2 2019

BS EN 10210-2: 2020

BS EM 10248-1: 1986

BS EN 10147 2000

BS EN 10148-1; 2013

B3 EN 10140-Z 2013

Hot rellad producis of nen-alioy stnctural steels. Part |
General fechnicsl delivery cancitions

Hot rollad procucts of non-slioy stuchursl steels. Part 2
Techrics! delivery condbons for nonealoy sfructurs
stecke

Hot rollad procucts of non-aliey stacharal steels. Pat 3
Technice! defivery condiions fer nonmalized’nomskzed
rolizd weldabia fine grain structurel stecls

Hot relied products of nen-alisy stnach sl steels. Pant 4
Technical delrvary canditions for hermoamechanscsl rollzd
wekdable fine grain structurel steeks

Haot rolled products of non-alioy shruchursl sieck. Part §
Techrucs! delivery conditions for siruchusl steels wilh
impeoved atmosphenc somosien resistance

Hat reled pracucts of non-alioy stectural steels. Par 8
Tachnica! defrery conditions for flat products of high yield
slreng® siruchursl siesls in the quenched snd temperad
condiiion

Stz=l products with improved defamrsfion praperizs
parpanciculer 1o ihe surfsce of the produd - Technicz
defivery candifiang.

Hat fiiished strustural nallow =zedens of nar-slisy and
fire grein structursl siszl=. Psrt 10 Technisal delivery
repurzments.

Hot finished stesl stractural hollow sections. Tolerences,
dimansions snd sachionsl properlies.

bt finished stesd structural hafow =ections Technica
defivery condidions for high strength end westher resstant
stecks,

Hol mlled shest pling of non slloy stkeek. Part 1
Tachnicsl delivary conditions

Conbnuaws het dip zine scated caron stes! sheet of
struciurel guelty (wathdrawn, =nd replaced by BS EN
10346 2015)

Haot roflad dst products made of high strength steels for
cold forming - Pat 1 Genarsl techninal delivery
canddions

Hot rofied fit products meds of high strength sleels for
cold forming — Pert 1: Technical delivary condions for
thammamechamcsly rollad sizels

% Revision of updated standards.
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BEEN 1DRE Mt Pt calld Bl proviocss atde o figh sirengih ek fr
cold rming - Fart ©: Technizal cebry comdites for
resreaied o nemalier rliad seels

BEEN 10348 2048 Condrumersty ho-dip casten sest dat prodeos o ook
fomng

BSEN 12181 2008 Cais formed webdsd steoare’ holow sartons of ne- gllay
&l e g s Techrics: debsy reouzements

BSEN 1070 e Cae ormes welded siesl siumrdl dolow sechore.
Tolersnges, dmenseons s sechons! orperdes

B5 B 12183 201 Cor mrmes weldad siesl sirumurd Sodow saciors.

Teshnical debvery condiioes B high sengh e
yeazinzr res D Thasic

-91 -




Item

Current version

Amendments

97. Annex Al.1.6% 2

—
T
LY

Standards for destusiive fesis

BSEN 100021 2001

B EN 10043-1: 1590

BSER 130 145-1: 2010
BS EN 150 6352-1: 2004
ASTH EXERME

ASTMEZ-07az1

Temie &atng of mefdic malends. Par 1 Method of
iesl & ambiznd tempersture (Vilihdraam in the UK
replace:d by BS BN IS0 6252-1: 2008}

Crargy impact 1est on medalic maleridls - Pari 1; Test
method (V- and Uiclches) (Wiidrawn 0 the UK
replace by BS EMES0 148-1: 2010)

Welalic malerids - Champy Pendulm ivpacl fest
Part 1; Test method

Wetalliz realerias - Tensik texing. Part f: Method of fat
i ambiend Emperature

Standard Test Methods for Tersian Tesing of Metalic
Maleriak

Standard Test Methods for Nalched Bar Impact Tesfing
of Melalic Makrizls

AETM ATTIATTOLL0 [F2007) Standard Specifcation for Through-Thickness Tensien

JI3 G188 2008

ASMES 3678 201
(ST ki )

Testing of Sea! Plates for Special dpplicaions
Specificalion for deough-ihichness cherackerzfs of
glez! plae, wide Tal and secions

Stnuctural ste2f - Helralked plaies, foorpiales and slabs
Specilicalion for ffeough-ickness chearacfersfcs of
sles! plate. wide dat and secions

118 Sandards for destuctive texls

BSEN 150 1481 2016
BSEN 150 6B52-1: 2010
LSTRA ESEENL

ASTRREZ3-18

Metzlic materiks - Champy Penduum impacl st Far 1:
Tegimehod

Melelic materids - Tensik lesling. Part {- Melhod of 58
at amivienl femparalure

Slandard Tesl Methocs for Tenenn Testing of Meldfe
Malzids

Standard Test Methods for Nofched Bar Impacd Testing of
Fetaliz Materis

B3THE ATTOIAT7ONA03 {R2007) Standard Speciicaton for Through-Thickaess Tension

IS 138 2

BSMES 3ETE: 2018
GBS0

Teging of Steel Piaes dor Seerial Appicationg
Speniiaion forfraugh-hickness charachenzlics i sisl
plak, widz fiat and s=cions

Stnctird stegl- Halrolled plztes, iocrplates and slats

Slz2| plate wih Brough-hickness chaaciensics

77 Revision of updated standards.
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98. Annex A1.2.2%

A{ 22 American siandards

BSTI AZTAAZTIE10

ASTRI AAEAI4EN LG

ASTI adeatn4ee -0

ASTRATEVATEM -1

ASTIIAZETAGETM 11

Siandad Specificaion for Stest Caslings, Carbon, for
General Apglication

Standard specicaton for sbeel castings, high sirengih,
Tor straclurd purposes

Sandad  Pracio: for Slezt Casings,  Welding
(usafiations of Frocedures znd Persaonngl

Siamdad Specificaion for Casfings, Stesl and Alny,
Comron Requirements, for Genzral Industrial Use
Slandad Speciicalion for Iwvesimen] Caslings, Steel
and Aoy, Commom Requirments, for Ganeral Industial
sz

A122  Amencan slandans

ASTH AZTIAZTI-20
ARSI AMEI4B1E 200
ATV A4ERIA4GRN -1 e
ASTRASTELATEIM )

FoTH AEETIRETH -2

Slandard Specificaion for Steel Cesings, Canon, for
Standand sperifcaion forsledd castings, highsireng®, for
gluchural pumpsss

Slandand Practice %o Slesl Castngs,  Wiebdng
Qualfications <f Prozedires and Peszcnngd

Slandard Epecifeafion for Castings, Sleel and &y,
ommens Requirsmants, for General ndusial Uss
Standanrd Specifaion for Ireestment Castings, Seeland
8oy, Commen Requirements, for Genemal Industizl Uss

99, Annex Al.2.3%

GESO0T — 2003

A123  Chinese sfandards

Gode for dasign of stze! siuctures

A123 Chinsse standards

BBSINTT - 2017

Code for design of sle=! zbniciures

% Revision of updated standards.
9 Revision of updated standards.
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100. AnnexAl1.2.51%

A125 UK and European standards

BS 2% 1976

B5 3100: 1591

Speciication for carbon =ieel fomings above 150mm
nling sectian [Withdrawn in the UK. replaced by BS EM
10250.2: 200D}

Speccation for stes] castings far ganeral engineering
purposes (Wihdraum in ihe UK realeced by 85 EN

10293 2005
8BS EN 10250-2- 2000

QOpen sizel dis formings for penesal enginesring purprses
- Parl 2: Non-gloy quality and special slesls

A125 UK and European standards

3523 1978 Spsrification for carbon stesi forgings abovs 1S0mm
rufing secficn (Withdrawn in the UK, replaced oy BS EN
10250-2: 2000)

85 2100: 1291 Specificstion for stzed casfings for general enginesring

pusposss [Yithdrawn in the UK, replaced oy BS EN

10293: 2305}

Qpe=n stzel die forgings for general engineeting purposss
- Part 2: Mon-alloy quality and spedial sieals

85 BN 10250-2: 2000

BS EM 1£253: 2005 Steel casngs for genzral engineering uses S EN 10293 2015 Sieel czstings for generel engireerng uses
AN £681: 1930 Czat steed for general engincering pupasss: fechnizal i 1681; 1980 Cast slesl for general engineerng purposss: fechnical
defvery condiions defivary condiions
101
101. AnnexAl.3.1 A131  Australian and New Zealand standards
AT31  Austrsiian and New Zealand standards AL grmlsg mf];ﬁs gﬁ%ﬁ: plls and s - Prodst
PRI 0/ MME: NERi Bk o AS1110.2: 2015 150 mefric hexagon holie and screws - Product
grades A and B - Halis arades A and B - Screws
AS1110.2: 2000 IS0 metic hexagon bolis and - B " ‘
grades & and B - Screvs A5 1111122015 150 n{a}e_!rg.a];exagon balls and screws - Product
AS1111.4: 2000 50 metic hexagon belis and AS 111122015 I5C melfric hexagon halls and screws - Product
grade C - Bolls grade C- Screws
AS1111.2:200 50 metis hexagen belts and AS1112.0: 2015 ISO meific hexagon muls - St ¢ - Proguct
grade G - Screws oradss Aand B
AS 11212000 €0 mefic hexagon nuis - S AS 111222015 1SO mefic hexagon muls - Shle 2 - Product
grades & and B oradss A and B

AS1112.2: 2000

AS1112.3: 2000
AS 1112.4: 2000

ASINZS 1252: 1996

ASINZS 1558 1997

IS0 mefric hexagon nuis - St
grades & and B

IS0 metric hexagen nuls - Product gr
IS0 msric hexagon nufs - Chan
Produst grades A and B

Hgh sirength steel bolls with as
Vwashzrs for siruclural engingening

Haotclip galvanized steel bolts with &
washers for tewer consirucfion

AS11123:2015
AS 11242015

150 metric hexagon nuls - Fraduct grade C

ISO metic hexagon nuls - Chamfere€ fin nuts -
Preduct grades A and B

High strenglh stez! bolls with associaled nuls and
waghers for structural engineering

Hot-dip gahianized steel boits with associafed nuts and
wrashers for tewer construction

ASNZS1252: 2016

ASMNZS 1559: 2018
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Current version

Amendments

102. Annex Al.3.2102

A1.32  American standards

ASTHI AT84RT84M-10a

ASTRIASDP-10

ASTRN A325-10

AST ASZ5MHDE

AT A4 8010321

ASTR A4 BORE-AD

ST ASE3-0Ta

ASTI F435-11
ASTH F4SERL-0

RITH F1es2-08

Siandand Spacficafon for Carban and Aloy Sieel Nuls
for Bells for High Presswre or High Temperzture, or Both
Standand Specificafion for Carbon Stee! Bolls and Studs
a0,000 PSI Tensike Strength

Standand Specification for Struchral Balls, Besl, Heal
Trzaled, 1200105 ksi Miimum Tensile Stenth

Siandard Specilcation for Sfruciral Eaoits, Szzl, Heal
Trealed, &30 1Pz Minimum Tensie Strenglh (Wetric)
Sandand Specifieation for Strushoral Bolls, Aoy Sieel,
Heal Treafed, 150 ksi Minmum Tenslz Strength
Siandard Specification for High-Shrangth Skedd Bolls,
Classes 10.% zpd 1093, Fr Slruchmal Skl Joinis
{Metric]

Stzndand Specification for Carbons and &licy Stezl Muls
Siandand Zpecifizelion for Hardened Steel Washers
Standand Specifcation dor Hardened Slzel 'Washers
{lefrc)

Slandand Specficafion for “Twis! OF Type Tensim
Coniral Slructural Betlvhiiasher fssembfes, Siggl,
Heat Treated, 1200102 ksi Mnimum Tensie Strenglh

A1.3.2

American slandaros
ASTM A153-2014

ASTH A154081040-200

ASTH A307-21

ASTM A4325-2014 [witharasm)
ASTM AZSNA201 4 (vathdrann
ASTM A480-14a Wihdhaum)
ASTH ALCONT4a (Withdan)
ASTM ASE3ASE3M-21a
ASTM Fd36-19

ASTM Fid3E81-10

ASTM F1852-14 (Wilheawm)

ASTM FII25F 31250-21

ASTMF3148-173

Standard Speciication for Mioy-sieel and Siairdess Stes
Bolting Matenals for Hign Temperature Senace
Stendard Speciicalion fer Carbon Stee!, Alloy Steel and
Stainiazs Steel Nuts for Bolis for High Fressare or High
Temparature, or Soth

Standard Specification for Cabon Steel Balts and Séuds.
60,000 PSI Tensie Strength

Standard Specification for Stuchural Balls, Siesl, Heat
Treated, 120105 ksi Minimum Tensiis Strergth
Siandard Speaiiication for Skuchural Bolts, Siesl, Heat
Treated, 830 MPa Mirfmum Tensile Sirenglh (Meiric)
Standard Specilicalion for Stucturd Belis, Alloy Slesl,
Heat Treated, 150 ks Minkri Tensile Strenglh
Standard Speclication for High-Strength Steel Bolis,
Classes 10.2 and 10.8.3, for Stuciural Stzel Jonlks
(Medric

Standard Specification for Carbons and Alloy Stesl Nuis

Standard Specificalion for Hardensd Steel Washers
Slandard Specificaion for Hardened Stesl \Yashems
[Medricy

Standard Specificafion for “Twist OFf' Type Tension
Condrof Structural BoliflutWasher Assembliss, Stesl,
Heat Treated, 120105 ksi Minimem Tersie Stength
Standard Specification for High Strength Structueal Balts
and Assamiles Steel and 2oy Ses!. Heal Trealed inch
Oimensions 120kst and 150 &si Mmimum  Tensile
Strangth, and Metac Dimensions 830 WMPa and 1040 MP2
Mindmum Tensile Strength

Standard Speciicaton for High Stengih Strectural Bok
Assemnfics Steel and Nloy Steed, Heat Treates, 144k
Minimum Tensde Sireacth, Inch Dinrensions
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Current version

Amendments

103. Annex A1.3.51%3

A1.38 UK, European and \SO slandard's

B3 3652: 2001
BS 4190; 2001
BS 432]: 1862

B5 4385-1: 1983

BS 4305-2: 1959

BS 4604-1: 1870

BS 4604-2: 1970

BS EN 1993-1-8 2005
BS 4933: 2010

BS 7419: 1591
B5 Tadd-1: 195G

BS T644-2: 1953

130 mefric precision hexagon bofls, screws and nuls,
Specification

IS0 melric black hewagon calls, screws and nuls,
Spesification

Specification for metal washers for general engingering
purposzs. Metric series

Specification for high sirength ficlion grip bolls and
aasosiated nuts and washers for struseral srginsering -
Part 1: General grade

Specificabion for high strenglh ficlion grip bolls and
associaled nufs and washers for siruclural engingering -
Part 2: Higher grade bells and nuis and general grade
washers

Speification for the use of high strength fistion grip bols
in structural stechwork - Mefric serizs - Part 1: General
grade Withdrawn in tha UK replzeed by BS EN 1903-
1.8:2005)

Specification for the use of high strength irclion grip bods
In strustural steeiwark - Mefric series - Pari 20 Higher
grade (paralel shank) (\¥Ehdrzum in the UK, replaced by
BS EM 1993-1-8; 2005]

Eurcccde 3 ; Design of steel struchure, Design of jeinis
Spesification for 150 mefric bizck sup and countersunk
head bolts znd screws with hexagon nuts

Specification for holding down bolts

Dirzct {ension indicators - Part 1: Specification far
compressible washers (Reolaced by BS EN 14389-%:
2009 kut ramains current}

Dirzet tznsion indisadors - Pant 2: Specificafon for nui
face and balt Face washers (Replaced by BS EN 14359-
§: 2009 bui remains current)

UK, Europsan and IS0 siandards

BS 3692: 204

BS 4180: 2074

BS 4320: 1963

BS 4335-1: 1969

BS 4395.2: 1969

BS 4604-1: 1970

BS 4604-2: 1970

BS EM 1983-1-8: 2005
BS 4933: 2010

BS 7419 1991
B3 7644-1: 1993

BS 7644-2: 1993

1580 metric preasion hexagon belts, screws and nuls,
Specilication

IS0 metic tlack hexagon bolls, strevs and nuls,
Epaciication

Spacification for metal washers for general engineering
purposes. Metric serizs (\Withdrawn, and repla 5
EN ISO §98-3.2018, BS EN 150 7091.2000, BS ENISO
70822000, BS EN ISO 7093:2000, and BS EN ISO
7094:2000)

Speciication for high sfrength fiiclion grip bells and
zssociated nuts and washers for struciural enginesring -
Pad 1: Generd grade (Withdrawn, and placed by BS EN
14399-1: 2015, BS EN 14399-2: 2015 EN 143993
2015, BS EN 1439944 2015, BS EN 14394-5: 2015, BS
4399.€ 2015, BS EN 14399.7 2018 and BS EN
14399-8: 2018)

Specification for high strength fricfion grip bels and
associated nuls and washers for struclural engineering -
Par 2: Higher grade bolts and nuls and geneual gade
wviashers (Withdrawn, and replaced 1
2005, BS EN 14399-2° 2015
EN 143994 2015, BS EN 14399-5 {
6: 2015, BS EN 14399-T. 2018, and b.: LJ 143998
NP

Spaciication for the use of high strength fricicon grio belts
in structural steehvoric - Metriz series - Part 1: General
arade (Withdrawn in the UK, replaced by BESEM 19931 .8:
2005)

Spaciication for the use of high sirength fricicn grip belfs
in structural sleelwiok - Metric series - Part 2: Higher

orade (parallel shank) (Withdravin in the UK, replaced by
BS EN 1993-1-8: 2005)

Eurocode 3 ; Design of steel siructure. Design of jeints
Epeeiiication for SO metric Hlack cup and couniersunk
head balts and screws wilh hexagon nuts

Specification for hcidng down bolts

Direct tension indicators - Part 1. Speciiication for

compressble washers {Replaced by BS EN 14399.9:
2009 but remains current)

Direct tension indicaters - Part 2: Specification for nutface
and boltface washers (Replaced by BS EH 14399.9: 2009
bud remains cumrent)

by BS
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Current version

Amendments

Annex Al1.3.5
(Cont’d)

BS EN 14380.9: 2009

BS ENISO 4074: 2001
B3 EN IS0 4014: 2011
BS EM IS0 4017 2011
ES EN IS0 4018: 2041
B3 EN IS0 4032: 2001
BS EN IS0 4033: 2001
BS EN 150 4034: 2001
BS EN 150 7091: 2000

Hgh strength slruciurd balling for preloading. System
HRor BV, Parl 9: Direci temsion indicators far bobts and
nuls assemblies

Hexagan hezd bolts: Product grades & and 8
Hexacan head bolis: Product orade ©
Hzxagan head screws: Product grades 4 and B
Hzxapan hezd screws: Product grade C
Hexagan nuts, sile 1: Product grades A and B
Hzxapan nuts, sile 2: Product grades & and B
Hzxaan nuts: Product grade C

Plam washers: Normal searies, Product grade ©

BS EN 14389-1- 2015

BS EN 14399-2 2015

BS EN 14399.3 2015

BSEN 143998 2015

ESEN 143995 2015

BS EN 143995 2015

BS EN 143997 2013

BSEN 14399.8 2013

BS EN 14399.9: 2013

ESEN ISO £98-12013

BS EN ISO 892-2 2012

BSEN ISO 898.32018+411

BS EN IS0 4014: 2011
BS EN IS0 4016: 2011
B3 EN IS0 4017: 2011
BS EM 1SD 4018: 2011
BS EN IS0 4032: 2001
BS EN SO 4033: 2001
BS EN ISO 4034: 2001
BSEN IS0 7084: 2000

Figh-streagth structural bolting assemblies for preivading
General requiremeats.,

High-strength structural boling assembiies for prefoading
Suitzbiity for preioading

High-strength stuctural bolting assemblies for prefoading
System HR. Hexagon belt 2nd nui assembbes.,
High-strangth structural bolting assemblies for preivading
Systam HV. Hexagon belt and nut assemislies.
High-strength struchural dolling assembdies for preloading
Fiain washars ,

High-streagth stucturat bolling assembilies for preboading
Plain chamfered washers.

High-streagth structural boling assembliss Tor prefoading
System HR. Countersunk head bolt and nut assemblies.,
High-strength stuciural boling assembiies Tor pretoacing
System HV. Hexagon fit bolt and nut assembiies

High strength structural belting for preleading. System HR
or HY. Par 9: Direc! tensicn indicaicrs for baits and nuts
assemblies.,

Mechanical properiies of fasteners made of carbon sieel
and alloy steel Bols, screws and ctuds with specfied
property dasses. Comse thread and fine pitch thread .,
Mechanical properiies of fastensrs made of carbon steed
and alloy sizel Muts with specified property classes
Coarse thread and fime pitch thread ,

Fastensrs. Mechanical propadise of fastaners mads of
carbon steel and alley steel. Flat washers with speciied
property classes View detais .,

Hewagon head bolts: Predunt grades A and B,

Hexagon head bolts: Produci grade G..

Hexagon head screws: Product grades A and B.,
Hexagon head serews: Product grade .,

He=agon nuts, style 1: Produst grades & and B.,
Hexagon nuts, style 2: Product grades A and B.,
Hextagon nuts: Product grade C.,

Fiain washers: Hormal series, Predust grade €.,

.07 -




Ttem

AVIS AB.SS 3 2014

AVNS A 2305 3 2071

AVIS ABZEAS 2GM 2005

AWNS AS AL 0N 2010

Current version Amendments
104. Annex P o
104 et :ws 01 ﬁﬁfﬁuw Stuchural Welding Coce - Sieel ANELT Amzscen sondatis
Ll pioinisigicine et oo ANSDLADATM 200 Stuchurd Welding Cae - Siee
' ' ¢ ngo0e - Sheat ke SHSDIACAMG 3008 Stuchurd Welding Code - Sneet Sleel

Speiflicaion for Low-Aloy Sieal Becirodes for Shisided
Meta Arc Weidmg

Specificainn for Low-Aloy and Hgh Mangamese Sieel
Elecirodes and Fluses for Submerged Arc Welding
Speciiicaton jor Low-Aloy Steal Beclrodes and Rods for
Gas Shielded Ar: Welding

Sperificaiion ior Low-Sloy Steel Becmdes for Flux
Cored Arc Wielding

194 Revision of updated standards.
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alloy and fine grain sleels. Classification (Wihdraum
{he UK replaced by 83 EN 150 17832: 2008)

BS ENISO 17632 2008 Welding consumables. Tubufar cored electrodes for gas
shield=d and non-gas shielded metal arc velding of non-
alloy and finz grain steel. Classificafon

BS EN 1011-1: 2009 Welding - Recommendsfions for welding of metallic
malenals. Part 1: General guidance for arc welding

BS EN 1011-2: 2001 Welding - Recommendations for weiding of matalic
maledals. Pari 2 Arc welding of femilic stzels

BS EN 22553 1585 Welded, brazed and soldsred joints - Symbelic
representaion on dranings

Item Current version Amendments
105. Annex i ‘
BS EN 758; 1397 Vielding consumables. Tubular cored electrodzs for BS EN 758: 1997 Welding consumables. Tubufar cored electrodes for metal
Al.4.1.2105 meil are welling with and without a gas shield of non- arc welding with and without 2 gas shield of ron-alloy and

fine grain steels. Classfication (Withdrawn in the UK,
replaced by BS EN 1SO 175832 2008)

BSEH ISO 17632: 2003 Welding consumables. Tudular cored elecirodes for gas
shielded and non-gas shielded metal arc weldng of non-
dlloy and finz grain stzel. Classificaticn

B5 EN 1011.1; 2008 Welding - Recommendafions for welding of metaliic
materials. Pari 1: General guidance for arc vielding

BSEN 1911-2 2001 Vielding - Recommsandations for welding of metalic
materials. Pari 2: Arc weiding afferritiz stzels

B5 EN 22553 1995 Welded, orazed and soldsred joints - Symbolic
reprezentation on drarings

BS ENISC 14174 2018 Weiding consurables. Fluxes for submaiged are welding
and ebeciresiag welding. Ciaesification

85 ENISC 18275 2018 Weidng cangumabies - Covered elecyodes for marual
metal arc weldng of high-strength stests - Classification

B5 ENISO 182T& 2017 Weidng consumanies - Tubular cored elecirodes for gas-

shielded and non-gas-sheeided metal arc welding of high-
sirength steels - Ciassdicabon

BS ENISO 16334: 2012 Weldng consumables - Wire slectrodes, wires, reds and
deposiis for gas shiekded arc welding of high strergth
steels - Glassfication

BS EN IS0 26304; 2018 Weidng consumabies - Sclid wire eectrodes, lubular
cored elechodes and elecirode-fiy combinations
sutyrerged are welidng of hiph shrength cleaje
Classification (IS0 26304 2017)

185 Revision of updated standards.
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Item Current version Amendments
106. Annex £3 W1.4.22 UK European and 150 standards
ALLZZ UKE Wﬁ&?ﬂ[% SLAIES BS EM 288-3: 1992 Specification and approval of welding procedures for
Al.4.2.0106 BS EN 288-3: 1992 Specficafion and approval of wekding procadures for metallic materials. Part 3: Welding procedure tests for the
s makllic materizls. Part % Wl‘:ﬁ'dh; pros edure tests for arc welding of steels (Withdrawn in the UK, replaced by
e ok abe i ot gl BS EN ISO 15614-1: 201 7+A1: 2019)
me mfﬁ}jﬂgﬂfﬁtﬁﬂ: mmum‘m 4] ﬂ'lﬁ w{r reﬂﬁ@ﬁ BS EN ISO 15607 2019 Specification and qualification of welding procadures for
by B3 ENIS0 15614-1: 2004+A1; 2008 metallic materials — General rules
BSEMISO156141:200d  SpecTieafion and qualification of welding procedure for BS'ENI50 15600-1:201%(E) boorumpio g i s or
. - alic te - We procedures -
A1 2008 malallic materiz’s. Welding pracedure tesi Parl 1 Ar Parl 1. Arc weiding
and gas welting of stzels and are welding of nickel and
Ticke! allays . BSENISO 15614-1: 2017 Specification and gualificaton of welding prececures for
ES EM 150 15514-3:2002 SpecTizafion and quaification of weiing procedures for +AL: 2019 metalic materials - Welding procedure test - Part 1: Arc
metalic matetzs - W'Elﬂfl'lg EII'MEJILITE tesl, Parl & and gas welding of stesls and arc welding of rickel and
o i ' ' nickel alloys
Viging of tutes fo bube-piate jeirts BSENISO 15618-82016  Specification and qualificalion of welding procedures Tor
metalic materids — Velding procedure test - Fart &:
Welding of tubes to tubz-piate joinis
107. Annex A1432 UK Emvopsan snd 150 sfandars _ AT232 UK Eurnocan and 150 sandarde
Al.4.3.2107 BS EN 287-1: 2004 g{iﬂ’sﬁmm fest of welders. Fusion welding. Part 1- BS EM 287-1: 2011 Quedfieslizr test of weldars. Fusion weldirg, Parl :
T = SiEe(Sv ghdrewn anc replsced by BS EN 1SC 0808-
150 94508-1; 1084 bgprovel testing of welders. Fusion welding. Part 1: 20
Stacls ) IS0 EBO3-1: 2017 <ustfeatinr tezting of wekers. Fusion welting. Steals
BS EN 1418:1598 Weldng  perscanel. Approved fesfing of weldng BS EN 1418:1E88 Welding p=rsonnal. Approvzd festing cf welding operators

operziors for fusion welding and resistance weld seties
for fully mechznized and autzmatic welding of melalic
materizls

BS 4871.3:1985 Specification for approval testing of weldzrs 1o approved
weking procedure. Part 3: Arc weldng of fubs o fuse-
plale joints in metallic materials

BS 2872-1:1982 Specification for approval testing of welders 1o welding
procedure appraval is mol required. Paf 1 Fusion
welkding of sigel

fer fusion welding snd resictanca wald seflers for fully
mzchanizzd ard satometic w—lﬁng af mera]m mztanzsls
Aitrdrawn, and repisced by BS EN IS0 1473222013
BE 4371-3:1985 Specificaticn for spprovel Esling of welders io spprovad
wading proczdure, Pert 3 Are welging of tube 62 tube-
plet jaints in metallis matetais

BS 4872-1:1982 Spadiizatien for aparaval t2=ting of welders to welding
pracedurs approval is nol raguined. Pert §: Fusian welding
of siadl

BS EN 14732:2013 Welang personrel  Cusificstion testng of welding

Jpe nd wels s for mechanized end sulomat

weing ¢ matalc malensic

106 Revision of updated standards.
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108. Annex 1.4.4.2108

BS 3923 Part 1: 1926

BS EM 1714: 1333

BS EM 150 17840: 2010

BS EM 571-1; 1997

BS EN 970: 1937

BS EM 150 17637, 2011

BS EM 1290: 1998

BS ENISO 17838: 2008

B35 BN 1435: 1997

BS EM 150 8834-1: 2004

AT£42 UK Eropean and 180 stanasrs

Mefhods for ultrasenic examinalion of welds, Pard 1.
Mefads for manual examinzlion of fusion welds in
femtic steels (Wilhdrawn in fhe UK, replaced by
BSEN 1714: 1888)

Hondestrueive testing of welded joinls. Ufrasonic
examnation of welded jokws (Wihdrawn in fhe UK
replaced oy BS EM IS0 1764D; 2010]

Hen-destruciive fesling of welds. Ukrasonic {estng,
Techniques, festing levels and assessment
MNen-gestruciive lesfing, Penelreni testing. Parl 1:
Genesal principles

Nen-destuclive examinafion of fusion welds. Wisual
examnation (Withdrawn in the UK, reglacad by BS EN
150 17637 2011)

Meon-destruciive testing of welds. Visual testing of fusion
welded joinis

Non-destrucive exammation of welds. Maagnsiic parkle
axamnation of welds (Wilthdrawn in the UK, replaced by
BS EN IS0 17638 2009)

Nendestrucive festing of welds. Magnefic paricle
festing

Non-gestruciive examnation of welds. Radagraphic
axamination of welded joints

Nen-destruchve fasting. Magnefic parficle testing. Par 1
General Principls

The abslracted essenliais for typically used welding symbols are given in Annex C.

41442

LK Ewrazean snd 150 standaras

BS 3023 Fari 1: 1580

BS EM 1714: 1868

B3 EN IS 1784 2072

BS EN §71-1: 1927

BS EMN 870: 1987

ES BN 1200120

BS BN 150 17837 2018

BS BN 150 77038 2008

BS S (50 17838 2022

BS B4 14351287

BE EN 130 BE3d-1- 2000

BS BN 150 17036-1.2013

Metheds for uwlirescrie examinstion of welds, Pard 1.
hlethods for manusl sxaminetion of fusion welds in ferrtic
siecle  [Wihdram i He UK, replecad by
BS EM 1714; 1558

Hor-destucive tasng of welded joints Ultresonic
exgmination of welded joirds {(Wihdrewm in the UK
rezlaeed by BE EN 120 17840: 2008}

Hondestastte lestiing of welds. Ulresonie testng,
Techriques, {esting lzvels and ss5sssment
Hondesinuve {ecting. Penetrant festng. Pat 1.
General principies [Withdrawn and replaced by B5 EN

oy 347

okt 9 LU

\an-JekuRNe

prinoiples

wEsting

Hor<destnsciive sxsmainaton of fusien welds. Visud
etemination {Withdrawn in the UK, replaced by BS EN
18017637 200 8)

Ploredestrusive examinztion of welds. Magnelic parics
=aminghen of welds (Wikidraon 1 the UK meplacsd by
SSEM BT 1TES% 2070

Plocedestuetys besting of walds. Yisuel lazting of lusicn
wenen juins

Mondestuctve tzsting of welds, Wacnebs parfck testirg

e kst on  welds netsd s

Mesraconpic and meeressanic examinabics of weids

Moredestucive essmingbon of weks Rediogreghic
examinztion ohwakied jorks Wdiman, st eplaed 4y
85 ENI80 17833-1:2013. snd BE EN ISQ 7539-2.2013)
Mom-destnicdva tasting. Wlagnetiz padic’e (estng. Peri 1

Genzrsl Principlzz

g of weis. Rediographw tesing,

hon-destiucave §
: jues wih file

ING COEME-TBY

Noe-destruceve ashing ofwiekcs. Radiapraphic testng. J-
and gamme-ray lechniques wih film

198 Revision of updated standards.
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Item

Current version

Amendments

BS ENIS0 0805-22011 + A1 2020 Mendesranfve iing of sieed whes. Automased
eddy cuvest wsing of seamiess and webied (excapt
suomerged sic-walded) steel wbes fir the delecion of
imperieciors

BS BN IS0 902033207 + A1 00 Man-destruntve eeing of sizel rbes. Suiomad
ful penpheral fux maiage testing of seamisss and welkded
(expast submeged wro-wekied) ferromagretn sest ubes
for ihe delechon of knghomel sndyr beesrerse
imperieciors BE EN IS0 1080382011+ 81 2020 Nos-
destuchive fexting of sies! ubes Aulimates ciresenic
lesting of seamless snd welded sieel fubes for e
veecaon of lamnar mpzrectione

ES EN SO 089322077 + A12020  Men-destrucive tesing of sieal ubes. Auimaied
ulrsseniz desang for the deleckom of e
imperiecions n sripiplale w20 dor the marafosture of
weijed gee fes

ES EM IS0 10583102011 + 412020 Mem-destructive festing of shesl tubas. Sutomated
iul perprersi irasome restieg of seamless ane wekded
iexossl submsmes ar-meloed] stesl mbes fr he
deseonon of leegiudnel and'or trensverse mperieciens
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109. Annex 1.4.5'%

A4S

Jesirclive fest methods for reelds

BE EMETS: 1605

ES EM 120 BNE 2017

BS EM ET3:1085

BS EM 120 B178: 2011

ES EM ES5 1G85

BS EM 120 9138 2011

BS ER E10: 1885

BS EN 120 5173 2010

S5 EN 1043-1:1888

25 EN 20 8015 20

B5 EN 13201357

B35 EN 13211957

25 EN =0 8505:1-3; 2008
235 EH 120 8507 2-3: 2008

Diastrucive teeds on welds in medslic malerals. Impact
tests. Test specimen lecztion, noteh crierfation and
examinglien (Withdrzwm in the UK, replaped by 55 BN
IS0 8013- 2011)

Dastruedve tests on welds in meizlic malerals, Impact
tests, Test specimen lossfior, nolch criertston avd
exarinztien

Desfruciive fesls on welds in metalic mstensls.
Longhudire! tensie este on weld metal in fuslon weldad
joints [Withdrawn in the UK, replased by BE EN 180
§178:2011)

Destrucive fests on walds in metalic matersls.
Langtudire! tensie Jests on weld metal in fusion welded
fcints

Desiructdve fests on welds in mstalic msbenzls.
Trarswess tensile st (Withdrawn in the UK, replaced
by B3 EM 150 4138 2011)

Destrucive dests on welds in metalic mstensls.
Trareverse fersie st

Dssirucive {est= cr welds in melslic materisls. Bend
tesis (Viihdramn in $e UK, repiseed by BS EN 150
5173:2010)

Destrucdve 1ests cn welids in metslic materisls. Bend
tesis

Oestructive feeds an weds in malalic matersls
Herdness tesirg hardnzs= 1221 en ane wzlded foisls
[Wiheraen in the UK. replkoed by B2 EY 190 G006
20ty

Destructive {2st= an weds in melalic malensls.
Hardness testing harcness {est on 2 wekded joinls
Desfructive {22tz an weds i mzlafic maledal
Frazire besls

Desiroctive 1228z on wedds in mezlslic matedalz.
Macrczeopicand mioreseont examiaton of welds
Metallic makerslz. Sringdl handness fest

Metzllic matericls. Wicksrs hardress fest

4145

Destructive fesi metfiods for welds

BSEM 875:1E0E

BSEM IS0 2318 2020

BS EM 875:1B93

B3 EN 30 517 2046

B3 EN 805:1995

BS EN 180 4136 2022

B5 EN B10:1924

832 EN 180 5173 2010

BE EN 1043-1:1268

BS EN (S0 901& 2016

BS EN 1320:1987

BS EN 1321;1987

BS EN I1SO 8017:2018

B35 EN IS0 17638:2022

BS EN 120 55051-3: 2005
BS EN 180 6507:1-3: 2005

Cesiredve tesle on welds b malsllic mstenals. Impact
tesks. Test specimen laeslicn, noith erentzion and
exeminglion [Withdrawn i the UKL replseed by BS EN
150 2018 2022}

Destruzdve tezks on welds ih malellis mstenials. Impact
tests Test spesimen lestior, noith oriantsfon smd
exzmmnalicn

Castruzdie betz an welks in mefalle matedzlz.
Lenpituding' lensle isels on weld malsl in fusion weldzd
jaints [Wthdrenin the UK, replsced by BSEN IS0 5178:
2018}

Cestruzive besit on welds in medalle mebedels,
Lomgituding’ fenzle fesls on weld medsl in fusion weldzd
joints

Destructive fests cn welis in metalic matarials.
Transverse tensile fest {Withdrawn in the UK, replacad by
BS EN ISQO 4136: 2022)

Destructive fests cn welis in metslic matarials.
Transverse tensile tast

Desfructive tests on welds in metsllic msterials. Bend
tasts (Withdrzan in fka UK, replaced by BS EN 1ISO5172:
2010)

Dastructive tests on welds in metzliic mstarials. Bend
tests

Dastructive tests on welds in metallic materials. Hardness
testing hardness test on arc welded joints [Withdrswn in
the UK, replaced by BS EN 150 2015: 2016)

Destructive tests on welds in metallic materisls. Hardness
testing hardness test on are walded jeinis

Destructive fests cn welds in metsllic materials.
Frachra tests (Withdrawn snd replaced by BS EN 150
B017:2018)

Desfruclive fests on welds in metellc materials,
Macroscopic and microscopic examinstion of wealds
(Withdrawn and replaced by BS EN ISO 17638:2022)

Destructive tests on welds in metallic materigls

test

Fragture
Destructive lests on welds in metsllc materials
Macroscopic and microscopic examination of welds
Metalliz materisls. Brnell hamdness tast

Ketalli: materials. Vickers herdness test
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110. Annex Al.7.5'%0

A

‘—a.
ol
e

UK, Eurapean and SO standards

B3 5950-1. 1992

BEEN 10148-1: 1956

BEEN 1014521986

BEEN 101483 1936

BS EM 10215-1: 2006

B3 EN 1024827 1986

B3 EN 10268 2006

Struchural usz of steskuerk in bulding. Specification for
maierials and werkmarshin: cold formed sections
Spacifizaton for hot-rlled flal producls madz of High
vield slrength sleels for cold forming. Fart 1: General
defivery conditions

Spzcifiezfon for hob-rolled flal peeducts made of high
yield slrangth steels Tor cok forming. Part 2 Delivery
candilians for thesmameshanicaliy roled steels
Specificzfion Tor hob-rolled flal preducts made of High
wield sirangth sleels for cold forming. Pard 3 Deluery
candizng for nomakzed ar noralzed rofzd shesls

Cold Formed walded siruclural hofow saclions of man-
dloy and fine orain sieels. Part 1: Technical defvery
TequirEments

Celd formed shest pling of non alloy stesiz, Pad 1
Technizzl d=lvery condifions

Celd-relled steel 13l products with high weld strength for
i forming - Technical defvery condifians

ALTS

UK, Eurapean end IS0 sfandards

B5 5850-7: 1982

BS EN 10148-1: 1398

BS EN 10148.2: 1895

B8 EN 10140-3: 1895

B5 EN 10218-1: 2008

BSEN 021533 2020

T3 EW 10248-1: 1996

£5 EN 10288 2003

Stuctural usz of steehwesk in buldng Spesificalion for
materils znd workmanship: cold formad seciions
Speification for hot-rofled flat products made of High viekd
strengih steels for cold forming. Part 1- Generdl delivery
congBars

Specificalion for hot-relled fiat preducts made of High viekd
strengih steels for cold fomming. Part 2: Delivery conditions
for thermomzcharicalhy roliad steals

Specificalion for hot-relled flat products made of High viekd
slrengih steels for cold foming. Part 3: Dalivery conditions
for normalized ar normalizad rollad stesls

Cold formad welded struchural hobiowe s2clions of ner-allay
and fine grain staels. Pad 1 Technical delivesy
requirsments

Cold jormed welted stmchaal holow sechons Parf 3
Technical delivery condiicns for fgh shemglh and
welher resistant stesls

Cold Formzd sheet pling of non alloy stesls. Pad 1:
Techrical delreeny condfions

Cold-roded sleel flat precucts wilh Hgh yield strength for
coid forming - Technizal celivzny condilions

199 Revision of updated standards.
110 Revision of updated standards.
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2 111
I11. Annex A2.3! A2}  UKand European Standards A23  UKand European Standards
B3 5950: Structural use of steelvork in building: BS 5950: Siruchural use of steahwork in building:

Fart 1: 2000 Code of praztice for design - Rolled and veelded sections Part 1: 2000 Code of praclice for design - Relled and weldzd sections
{Withdrawin in the UK, repdaced by group of BS EN 18583 {Withdrawn in the UK, replaced by group of BS EH 1833
1-1: 2005, BS EN 1993.1-5: 2008, BS EN 1993-1-10: 1-1: 2005, BS EN 1993-1-5: 2006, BS EN 1993-1-10:
2005, BS EN 1553-5: 2007, B5 EN 1993.6: 2007 & BS 2005, ES EN 1993-5: 2007, BS EN 1993-6; 2007 8 BSEN
EN 1993-1-8: 2005) 1993-1-8: 2005)

Part 2 2001 Specification for matenals. fabrication and ersclion - Part 2: 2001 Specification for materials, fabrication and erection -
Roled and weided seclionz (Wihdrawn in the UK, Rolled and welded seclions [Withdrzwn in the UK,
raplaosd by BS EM 1090-2: 2008) replaced by BS EN 1090-2: 2008)

Part 3: 1930 Design in compesite conslruciion - Cade of practize for Part 3: 1930 Design in composite construction - Code of prastice for
design of simple and ecnfinucuz cemposite beams design of simple and confinuous composile beams
{Withdrawn in the L¥, replaced by B5S EN 13344-1; {(Withdrawm in tha UK, raglased by BS EM {694-1-1: 2004)
2004) Part 4: 1994 Code of pracice for design of composile slabe wilh

Par 4: 1894 Code of pradice for design of compesis slabs with profiled stz=l sheefing DVEhdravm in ths UK, reglaced by
profiled sleel sheefing (Wilhcrawn in the UK, replaced by BS EN 1984-1-1: 2004)
BS EN 1894-1-1: 2004) Part 5: 1998 Code of praciice for design of cold formed fhin gauge

Part 5 1958 Code of practice for design of cold formed thin gauge sections (Wikhdrawn in the UK, repzced by BS EN 1893-
sections (Withdrasm in the UK, replacsd by BS EN 1993- 1-2: 2006
13 2008) Part B: 1995 Code of pracice for design of light gauge profied sleel

Part &: 1995 Code of practice for design of light gauge profiled steel sheeting (Withdrann in the UK, replaced by BS EN 1593-
sheeting [Withdrawn in thz UK replaced by BS BN 1883 -3 2006)
1-3: 2008) Part 7: 1992 Spacifization for materials znd workmanship: cold formed

Parl 7: 1992 Specificafion for materials and werkmanship: cold formed seclions
sections Part & 2003 Code of practize for firs rasistant desion (Wihdrawn inthe

Parl & 2003 Code of practice for fire resistant design (Withdrzwm in UK, replaced by BS EN 1993-1-2- 2005)
the UK replacsd by BS EN 1993-1-2: 2005)

B5 493-2c 1999 Welding ferms and symbols Part ?c : Eurcpeen arc

BS 499-Zc: 1888

BS 5427-1: 19496

B5 7608: 1563

B5 EN 1080-2: 200¢

85 EN 1591-2: 2003

Welding temms and symbols. Fart 2¢ : Europezn arc
weldng symbels in chart form

Code of praclice for the use of profled sheet for root and
wrall cladding an buildings. Par 1: Design

Code of Practics far Faligus Design and Assessment of
Siruciuras

Execufion of sles! structures and aluminium structures,
Part 2 : Technical requirements for the execution of sleel
structures

Eurccode 1: Aclions on slruciures. Part 2: Trafiic loads
£n bridges

BS 5427-1: 1996

BS 7608: 1993

wekding symbols in chart form

Code of practice for the use of profilad shast for roof and
wall clackling on buildings. Part 1: Design

Code of Pracfice for Fafigue Design and fAssessment of
Siructures

BS EN 1090-1; 2009+A12011 Execution of steel structures and alummium structures

BS EM 1090-2: 2008

BS EN 1991-2: 2003

Pat 1 Requiremenis for conformity assessment of
structural components

Execufion of steel structures and aluminiem structures,
Part 2 : Technical requirenrents for the execulion of sleel
structures

Eurccodz 1: Actions on structures. Part 2: Trafficloads on
bridges

11 Revision of updated standards.
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A2 Castings and forgings
A13 {211 S—
Al4 Welding ...........
Als Materials for composile design ...
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AT Cold-formed steel matanzls..
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A1.9 Protactive treatment ...
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A25 General references

113. Annex D1!%3

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.l 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 stecls [llarc not supplied in accordance with one of the
recognized reference material standards in Annex Al.l W ace
produced from a manufacturer with an acceptable .(,)unlit) 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 A1.1,

Tests shall include tensile strength and ductility, notch toughness and
chemical .wn'lpmjliw!\.

At a minimum one test in each category shall be made for every 20
tonnes of [licels or part thereof the same product form, of the same
range of [lfsizes 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.Ji

Class 3 steel:

Uncertified .sluv!\' shall be tested for tensile strength and ductility to
demonstrate that [lthey have a yield strength of at least 1 70N/mm?, an
elongation of at least 15% and - o tensile strength of at least
300N/mm?.  One test in each category shall be made for every 20
tonnes of lstecls or part thereof the same product form, of the same
.r:mgu of sizes and thicknesses. Ifthe ..\Icrl»; 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
Biisicd in Annex A11 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 DI.1'#

DI1.1 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 | steel shall conform to the respective reference
materials standard in Annex A1.1.

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

DI1.1 Essential requirements

I'he basic requirements for structural steels are:
® Strength .

® Resistance to brittle fracture .

® Ductility i

® Weldability [l

Table Dla 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%. The chemical compositions of various
grades of steel shall also conform to the requirements stipulated
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

Additional requirements for

reer:?rem :::: Specified by steel in structures designed
a by the plastic theory
Minimum yield strangth Smaller of yiald strength (Ru). | Re/Ru 2 1.2 (1.2 i5 8 minirnum
0.2% praof strangth (R,27) end | and a higher value may be
siress at 0.5% totsl elongstion | required)
{Riax)
Minimum tensile sirangth | Tensile strength (R.}
Naotch foughness Minimum avarage Charpy None
V-notch impsct test anergy at
spacified temparsture
Duclility Elengation in & specified gauge | Stress-strain diagram to have s
l=ngth plateau at yield strass extending
for at least six fimes the yield
strain. The elongation on a gauge
length of 5.65 Y5, is not to be less
than 15% where 5, is the cross
Bend test sectionel ares of the section
Weldshility Maximum cerbon equivalent Naone
value, Carbon content, Sulphur
and Phospherus contents
Through thickness Elongation to failure in the None

proparties {only for certain
situstions, =22 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

Additional requirements for
ree;z?rﬁ::: Specified by steel in structures designed
a by the plastic theory
Minimum yield strength Smaller of yiald strangth {F.n), | Rwfa: 2 1.2 (1.2 3 minimum
0.2% proof strangth (Ry22) and | and s higher value may ba
stress at 0.5% totsl elongation | required)
[Fics)
Ninimum tensile strangih | Tensile strength (Ry)
Notch toughness Minimum swersge Charpy None
\-notch impact test energy at
=pecified temparature
Ductility Elengsiion in 8 specified gsuge | Stress-strsin disgram to have s
length plateau st yield slress exiending
for at lesst six timas the yield
sfrein. The slongstion refers 1o
Cleuse 3.1.2
Bend test
Welcabilty Maximum esrbon equivakant None
value, Cerbon content, Sulphur
and Phesphorus contents
Through thickness Elongation to failure in the None
properties (only for cartsin | through thickness direction
situstions, see 3.1.6 and
14.3.3.4)

15 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 D1.317 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.

L18. Ampex DLA D1.4 Quality control of testing D1 Quality control of testing
The testing shall be carried out to meet the reference material The testing shall be carried out to meet the reference material
standards as contained in Annex Al.1 by a HOKLAS accredited standards as contained in Annex Al.l by a HOKLAS
laboratory or by other accredited laboratories which have accredited laboratory or by other accredited laboratories which
reached mutnual recognition agreements/arrangements with have reached mutual recognition agreements/arrangements
HOKLAS. with HOKLAS.

"7 Deletion of Annex D1.3.
118 Renumbering of Annex D1.4 to D1.2.
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119. Table D2'*? ) . ) o
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 | Ulfimate Sfrength | Elongation Steel Source St‘geldth gglm;}; Elongation
ng ength .
Y, Mmm? U, N/mm? ¥, Nimer? i,
Bisplate 60 | Australia 500 590-730 20% = T =5 T T
70 500 690-530 20% % =5 50550 S,
30 590 790-930 16% % 5 e e
HT690 70 | Japan 590 690 (Miin 20% reqd.) oty 70 Japan o = i 20% 7230)
HT750 a0 i 0 (Min 20% reqd.) HT780 30 685 780 (Min 20% reqd.)
) el (e - 1 | M X% reqd) RaT 801 UK 520 690850 | (Min 20% reqd.)
FaT 0 630 R0 (WEn 20% Teq4.) RQT 701 690 790-930 | (Min 20% reqd.)
HPS 485W | USA 485 z (Min 20% reqd.) APS 355W | USA 355 - (Win 20% reqd)
ASTM /0 485 620 5% ASTM 70 485 620 16%
A913 A913
ASTM 100 €90 760 —895 18% ASTM 100 890 760 — 895 18%
A514 A514
Sa00a Europe | 440-500 40580 (Wiin 20% reqd.) 55000 Europe | 440-500 S40-580  |Pelemio
$5500 480 - 550 590 - 640 (Min 20% reqd.) 85500 490 - 550 560 - 640 CiRise 312
S6200 560 - 620 650 - 700 (Min 20% reqd.) S6200 560 - 620 650 - 700
S690Q 630 - 690 710-770 {(Min 20% reqd.) S68300 530 - 690 710 - 770
Mate:  The minimum elongation it 15 155 for all S182L i
120
120. Table D4 Table D4 - Various nommally used bolt strengths Table D4 - Various normally u&ed‘ bolt strengths ’
ot uroana | wongn [ Desipn - i Il W o
ensi si § { L : N lEnswe
grede :qeﬂl'e o st‘:;::gg, stressse v :(?en;m P and (N/mm?) strength p. strength p, strength
{N/mm?) [memf], (N.fmmg; (N/mm®) grade {N/emam”) (N/mm*) (N/mun’)
IS0 46 _ 160 460 240 400
IS0 8.8 375 1000 560 800 ISO 4.6 160 460 240 400
IS0 10.9 400 1300 700 1000 1506 8 240 200 440 600
IS0 8.8 375 1000 560 800
IS0 10.9 400 1300 700 1000
ISO 129 430 1600 B4l 1200

1% 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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