
Buildings Department 
Practice Note for Authorized Persons, 
Registered Structural Engineers and 
Registered Geotechnical Engineers 

APP-168 

Code of Practice for the Structural Use of Steel 2011 

 The Buildings Department (BD) has set up a Technical Committee (TC) 
to, among others, collect and consider the views and feedback from the building industry 
arising from the use of the Code of Practice for the Structural Use of Steel 2011 (Steel 
Code 2011).  Taking into account the advice of the TC, the following amendments to 
Steel Code 2011 have been promulgated and Steel Code 2011 (2023 Edition) 
incorporating all these amendments has been uploaded to BD website www.bd.gov.hk: 

(a) Appendix A – November 2016;

(b) Appendix B – May 2021; and

(c) Appendix C – March 2023.

( YU Po-mei, Clarice ) 
Building Authority 

Ref. : BD GR/1-55/110 (VII) 
First issue March 2023 (AD/NB2) 

http://www.bd.gov.hk/


- 1 -

Appendix A 
(PNAP APP-168) 

Amendments to Code of Practice for the Structural Use of Steel 2011 

(November 2016)

Legends: 

Revision/Addition  

(3/2023) 



- 2 - 
 

 
 Major amendments to the Code of Practice for the Structural Use of Steel 
2011 in November 2016 included: 

 
(a) updating the characteristic strength of reinforcement bar from     

460 N/mm2 to 500 N/mm2 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; 

 
(b) including an additional Table l2.2e on strength reduction factors for 

hot rolled reinforcing bars at elevated temperatures and Chinese 
standard GB/T 700-2006 in the Acceptable Standard List in Annex 
Al.1.3; 

 
(c) 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; 

 
(d) standardizing the two similar terms of "oscillation" and "vibration" to 

the latter to remove ambiguity and tally with that in the Chinese version; 
and 

 
(e) correcting the typo errors on expression of the reduction factor in 

Equation 9.23 and designation of buckling curves for S460       
hot-finished structural hollow section in Table 8.7. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



        

     

 

  

  
  

 

 
 

 

   
   

  
  

 
 

 

  
  

 

 
  

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

Item Clause/ 
Annex 

Current Version Amendments Remarks 

1 Clause 

1.1 – para. 
9 

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

2 Clause 
1.2.5 – 
para. 3 

3 Clause 2.2 
- Table 2.1

The terms “Vibration” and “Wind induced 
oscillation” stated in Table 2.1 are amended 
to “Human induced vibration” and “Wind 
induced vibration” respectively. 

4 Clause 
2.3.3 – 
para. 3 

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

5 Clause 
2.4 – para. 
1 
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6 Clause 5.2 
- Table 5.1

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency hence the word “oscillation” is 
deleted. 

7 Clause 5.3 

8 Clause 
5.3.2 

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

9 Clause 
5.3.3.1 

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency hence the word “oscillation” is 
deleted. 

10 Clause 
5.3.5 

11 Clause 
6.8.3 – 
equation 
6.14 

For second-order direct analysis, 
imperfections in both axes should be 
considered for members in bending about 
strong axis and sensitive to lateral torsional 
buckling. 
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12 Clause 
8.2 – 
para.1 

Torsional restraint requirement of beams at 
the ends to prevent lateral torsional buckling 
is revised from full restraint to nominal 
restraint 

13 Clause 
8.7.6 -
Table 8.7 

 
 
 

  
  

 
 

 
 

 

 
  

    

Typo error on designation of buckling curves 
for the grade of hot-finished structural hollow 
section less than or equal to S460 is rectified. 
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14 Clause 
9.3.6.1.6 – 
equation 
9.23 

Typo error on the upper bound of equation 
9.23 in calculating the reduction factor βp is 
rectified. 

15 Clause 
10.1.3 

The characteristic strength of reinforcement 
bar is changed to 500N/mm2 to meet with the 
latest reinforcement bar standard CS2:2012 

16 Clause 
10.3.2.2 -
Table 10.7 

(a) The column “Nominal height” is 
deleted. 

(b) The minimum as-welded height of 
25mm shank diameter shear stud is 
amended. 

(c) The corresponding characteristic 
resistances of headed shear stud for 
various concrete cube strengths are 
revised. 

- 6 -



 
 

   
   

   

 
 

 

 

  
 

   

 
 

  
  

 

17 Clause 
12.1 

The design strength of reinforcement bar is 
changed to 500N/mm2 to meet the latest 
reinforcement bar standard CS2:2012 

18 Clause 
12.1.4 -
Table 
12.2e 
(added) 

- A table extracted from BS EN 1992-1-2:2004 
showing the strength reduction factors for hot 
rolled bars at elevated temperatures is added. 

19 Clause 
13.2.5 

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency. 
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20 Clause 
13.2.6 

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency. 
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21 Clause 
13.2.8 

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency. 
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22 Clause 
13.5.5 

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

23 Paragraph 
13.6.4 

The terms “oscillation” and “vibration” are 
collectively read as “vibration” for 
consistency hence the word “oscillation” is 
deleted. 

24 Annex 

A1.1.3 

The Chinese standard GB/T 700-2006 is 
added in the Acceptable Standard List. 
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Major amendments to the Code of Practice for the Structural Use of Steel 
2011 in May 2021 included: 

(a) clause 1.5 – addition of a symbol λeff corresponding to the
amendments to clause 8.7.9;

(b) clause 3.1.2 – clarification on the definition of yield strength;

(c) Table 3.9 – addition of BS EN 10268 to supersede the withdrawn
BS 1449-1-1.5 & 1.11;

(d) 3rd paragraph of clause 8.7.9 – revision of the formulas defining the
effective slenderness ratios about different minor axes;

(e) 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;

(f) Table 11.5 – elaboration of the conditions for welding cold-formed areas
and adjacent materials;

(g) clause Al of Annex A – addition of a criterion for using the latest
version of the standards listed in Annex A;

(h) clause Al.1.5 of Annex A – addition of BS EN 10147:2000;and

(i) clause Al.7.5 of Annex A – addition of BS EN 10268:2006.
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Amendments to the Code of Practice for the Structural Use of Steel 2011 (May 2021) 

Item Current version Amendments 

1. Clause 1.51 λcr Elastic critical load factor 
λL0 Limiting equivalent slenderness (lateral-torsional 

buckling) 

λcr Elastic critical load factor 
λeff Effective slenderness ratio 
λL0 Limiting equivalent slenderness (lateral-torsional 

buckling) 
2. Clause 3.1.22

3.1.2 Design strength for normal strength steels 

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

YS USpy = but not greater than 
γ γm1 m2 

where 

Ys is the yield strength 

which is defined as the upper yield strength, 
ReH, the stress at the initiation of yielding 
for steel materials with clearly defined 
yield point;or 0.2% proof stress, Rp 0.2 , or 
the stress at 0.5% total elongation, Rt 0.5 for 
steel materials with no clearly defined yield 
point, whichever is smaller. In case of 
dispute, the 0.2% proof stress, Rp 0.2 , shall 
be adopted. 

3.1.2 Design strength for normal strength steels 

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

YS USpy = but not greater than 
γ γm1 m2 

where 

Ys _the yield strength_ is defined as : 

(a) the upper yield strength, ReH, 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,
Rp 0.2, or the stress at 0.5% total
elongation, Rt 0.5 for steel materials_
whichever is smaller.

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

- 3 -



 

  
 

   

   
   

      
 

 
    

 
  

 
 

 
 

  
 

 

 

 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

  
 

 
 

 

 
 
 
 
 

 

 
 
 
 
 

 

 
 
 
 
 

 

     
 

 
    

 
  

 
 

 
 

  
 

 

 

 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

 

 
 

 

 
 
 
 

  
 

 
 
 
 
 

 

 
 
 
 
 

 

                                                      
    

Item Current version Amendments 

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

3. Table 3.93 Table 3.9 - Yield and ultimate strengths for steels 
supplied in accordance with various 
national standards 

Type of steel Grade Yield 
strength 

Ys

(N/mm2) 

Tensile 
strength 

Us

(N/mm2) 

British standard: 
BS EN 10025 
Hot rolled steel 
sheet of structural 
quality 

S235 
S275 
S355 

235 
275 
355 

360 
430 
510 

British standard: 
BS EN 10147 
Continuous hot dip 
zinc coated carbon 
steel sheet of 
structural quality 

S220 G 
S250 G 
S280 G 
S320 G 
S350 G 

220 
250 
280 
320 
350 

300 
330 
360 
390 
420 

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

Type of steel Grade Yield 
strength 

Ys

(N/mm2) 

Tensile 
strength 

Us

(N/mm2) 

British standard: 
BS EN 10025 
Hot rolled steel 
sheet of structural 
quality 

S235 
S275 
S355 

235 
275 
355 

360 
430 
510 

British standard: 
BS EN 10147 
Continuous hot dip 
zinc coated carbon 
steel sheet of 
structural quality 

S220 G 
S250 G 
S280 G 
S320 G 
S350 G 

220 
250 
280 
320 
350 

300 
330 
360 
390 
420 

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

British standard: 
BS EN 10149-
2 & 3 
High yield strength 
steels for cold 
forming 

British standard: 
BS 1449-1-
1.5 & 1.11 
Cold rolled steel 
sheet based on 
minimum strength 

Australia standard: 
AS 1397 
Steel sheet and 
strip 

S315 MC 
S355 MC 
S420 MC 

S260 NC 
S315 NC 
S355 NC 
S420 NC 

34/20 
37/23 
43/25 
50/35 

40/30 
43/35 
40F30 
43F35 

G250 
G300 
G350 
G450 
G500 
G550 

315 
355 
420 

260 
315 
355 
420 

200 
230 
250 
350 

300 
350 
300 
350 

250 
300 
350 
450 
500 
550 

390 
430 
480 

370 
430 
470 
530 

340 
370 
430 
500 

400 
430 
400 
430 

320 
340 
420 
480 
520 
550 

British standard: 
BS EN 10149-
2 & 3 
High yield strength 
steels for cold 
forming 

British standard: 
BS_ EN 10268 
Cold-rolled steel_ 
flat products with 
high yield strength 
for cold forming –
Technical delivery 
conditions 

Australia standard: 
AS 1397 
Steel sheet and 
strip 

390 
430 
480 

370 
430 
470 
530 

340 
370 
430 
500 

400 
430 
400 
430 

320 
340 
420 
480 
520 
550 

S315 MC 
S355 MC 
S420 MC 

S260 NC 
S315 NC 
S355 NC 
S420 NC 

34/20 
37/23 
43/25 
50/35 

40/30 
43/35 
40F30 
43F35 

G250 
G300 
G350 
G450 
G500 
G550 

315 
355 
420 

260 
315 
355 
420 

200 
230 
250 
350 

300 
350 
300 
350 

250 
300 
350 
450 
500 
550 

- 5 -



 

  
 

   

 
 

  

 
 

 
 

 

 
 

 

 
 

 

 
 

 
 

  

 
 

 
 

 

 
 

 

 
 

 

 
 

  
 

 

  
   

  
 

  

 
   

  
    

   

   

   

   

 
   

  

 
   

     
  

      
   

     

    

    

                                                      
      

 

 

 

 
  

 

 

 

 
 

Item 

4. 3rd paragraph of
Clause 8.7.94

Current version 

Chinese standard: 
GB 50018 
Technical code of 

Q235 
Q345 

205 
300 

-
-

cold-formed thin-
wall steel structures 

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, 
λ = 0.35 + 0.7λv / (93.9ε) 
For buckling about x-x axis, 
λ = 0.5 + 0.7λx / (93.9ε) (8.76) 
For buckling about y-y axis, 

λ = 0.5 + 0.7λy / (93.9ε) 

275
in which ε = and λ is the effective slenderness 

py 

ratio.  λv, λx and λy are respectively the slenderness ratios 

Amendments 

Chinese standard: 
GB 50018 
Technical code of 

Q235 
Q345 

205 
300 

-
-

cold-formed thin-
wall steel structures 

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 following: 

For buckling about _v-v axis, 
_λeff,v = 0.35 x 85.8ε + 0.7λv or λv whichever is larger. 
For buckling about x-x axis, 
_λeff,x = 0.5 x 85.8ε + 0.7λx or λx whichever is larger. (8.76) 
For buckling about y-y axis, 

_λeff,y = 0.5 x 85.8ε + 0.7λy or λy whichever is larger. 

275
in which ε = and _λeff is the effective slenderness 

py

ratio.  λv, λx and λy are respectively the slenderness ratios 

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

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

5. Clause 11.7.5(iii)5
11.7.5 Welding at cold-formed zones 

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

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

(ii) the internal radius-to-thickness r/t ratio
satisfies the relevant value given in
Table 11.5; or

(iii) 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.

about the minor v-axis, and the x- and y-axes _of the angle 
sections. 

11.7.5 Welding at cold-formed zones 

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

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

(b) the internal radius-to-thickness r/t ratio
satisfies the relevant value given in
Table 11.5; or

(c) 
Welding Procedure Specification (WPS) as
stipulated in clause 14.3.3_.

the _welding procedure shall _fulfill the

5 Deletion of the requirement to submit Welding Procedure Specification prior to the commencement and carrying out of welding works in cold-formed hollow sections. 
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Item Current version Amendments 

6. Table 11.56 Table 11.5 Conditions for welding cold-formed areas and adjacent 

materials 

Minimum 

internal 

radius/ 

thickness 

(r/t) ratio 

Strain 

due to 

cold 

forming 

(%) 

Maximum thickness (mm) 

Generally Fully killed 

Aluminium-

killed steel 

(AL > 0.02 

%) 

Predominantly 

static loading 

Where 

fatigue 

predominates 

≥ 3.0 ≤ 14 22 12 22 

≥ 2.0 ≤ 20 12 10 12 

≥ 1.5 ≤ 25 8 8 10 

Table 11.5 Conditions for welding cold-formed areas and adjacent 

materials 

Minimum 

internal 

radius/ 

thickness 

(r/t) ratio 

Strain 

due to 

cold 

forming 

(%) 

Maximum thickness (mm) 

Generally Fully killed 

Aluminium-

killed steel 

(AL > 0.02 

%) 

Predominantly 

static loading 

Where 

fatigue 

predominates 

≥ 3.0 ≤ 14 22 12 22 

≥ 2.0 ≤ 20 12 10 12 

≥ 1.5 ≤ 25 8 8 10 

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



 

  
 

   

       

 

 
 
 

 

 

       

 

 

 

 

     

  

 

             

  

 

   

   

 

    

  

 

Item Current version Amendments 

≥ 1.0 ≤ 33 4 4 6 ≥ 1.0 ≤ 33 4 4 6 

NOTE: Cold-formed hollow sections according to BS EN 10219 which do 

not satisfy the limits given in Table 11.5 can be assumed to satisfy these 

limits if these sections have a thickness not exceeding 12.5 mm and are 

Aluminium-killed with a quality J2H, K2H, MH, MLH, NH or NLH as 

defined in BS EN 10219 and further satisfy C ≤ 0.18%, P ≤ 0.020% and S 

≤ 0.012%. 

In other cases welding is only permitted within a distance of 5t from the 

corners if it can be shown by tests that welding is permitted for that 

particular application. 

- 9 -



 

  
 

   

  
  

  
 

  
 

   
  

 
 

  
 

  

  
  

   
   

 
 

 
 

  
 

   
 

 
 

  
 
  

 
 

 
 

 

  
 

   
 

 
 

 
 

 
  

 
 

 
 

 

                                                      
       
   

Item Current version Amendments 

7. Clause A1 of
Annex A7

A1 ACCEPTABLE STANDARDS AND 
REFERENCES 
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. 

A1 ACCEPTABLE STANDARDS AND 
REFERENCES 
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, or 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 A8

A1.1.5 UK and European standards 
BS EN 10025: Hot rolled products of non-
2004 alloy structural steels -

Technical delivery 
conditions. 

BS EN 10164: Steel products with 
2004 improved deformation 

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

BS EN 10210-1: Hot finished structural 
2006 hollow sections of non-alloy 

A1.1.5 UK and European standards 
BS EN 10025: Hot rolled products of non-
2004 alloy structural steels -

Technical delivery 
conditions. 

BS EN 10164: Steel products with 
2004 improved deformation 

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

BS EN 10210-1: Hot finished structural 
2006 hollow sections of non-alloy 

7 Addition of a criterion for using the latest version of the standards listed in Annex A. 
8 Addition of BS EN 10147:2000. 
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Amendments 

and fine grain structural 
steels. Part 1: Technical 
delivery requirements. 

BS EN 10248-1: Hot rolled sheet piling of 
1996 non alloy steels. Part 1: 

Technical delivery 
conditions 

BS EN 10147: Continuous hot dip zinc 
2000 coated carbon steel sheet of 

structural quality 
A1.7.5 UK, European and ISO standards 

BS 5950-7: 1992 Structural use of steelwork 
in building. Specification for 
materials and workmanship: 
cold formed sections 

BS EN 10149-1: Specification for hot-rolled 
1996 flat products made of high 

yield strength steels for cold 
forming. Part 1: General 
delivery conditions 

BS EN 10149-2: Specification for hot-rolled 
1996 flat products made of high 

yield strength steels for cold 
forming. Part 2: Delivery 

Item Current version 

and fine grain structural 
steels. Part 1: Technical 
delivery requirements. 

BS EN 10248-1: Hot rolled sheet piling of 
1996 non alloy steels. Part 1: 

Technical delivery 
conditions 

9. Clause A1.7.5 A1.7.5 UK, European and ISO standards 
of Annex A9 BS 5950-7: 1992 Structural use of steelwork 

in building. Specification for 
materials and workmanship: 
cold formed sections 

BS EN 10149-1: Specification for hot-rolled 
1996 flat products made of high 

yield strength steels for cold 
forming. Part 1: General 
delivery conditions 

BS EN 10149-2: Specification for hot-rolled 
1996 flat products made of high 

yield strength steels for cold 
forming. Part 2: Delivery 

9 Addition of BS EN 10268:2006. 
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Item Current version Amendments 

conditions for 
thermomechanically rolled 
steels 

BS EN 10149-3: 
1996 

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 

BS EN 10219-1: 
2006 

Cold formed welded 
structural hollow sections of 
non-alloy and fine grain 
steels. Part 1: Technical 
delivery requirements 

BS EN 10249-1: 
1996 

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

conditions for 
thermomechanically rolled 
steels 

BS EN 10149-3: 
1996 

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 

BS EN 10219-1: 
2006 

Cold formed welded 
structural hollow sections of 
non-alloy and fine grain 
steels. Part 1: Technical 
delivery requirements 

BS EN 10249-1: 
1996 

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

BS EN 10268: 
2006 

Cold-rolled steel flat 
products with high yield 
strength for cold forming –
Technical delivery 
conditions 
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Amendments to Code of Practice for the Structural Use of Steel 2011 (2021 Edition) 

(March 2023) 

Legends: 

Amended 
Deleted 

(3/2023) 

- 1 -



  

 
     

  

      
 

     
 

      
 

       
   

    
   

    
  

      
   

 

   

     
  

      

       

 

 

Major amendments to the Code of Practice for the Structural Use of Steel 
2011 (2021 Edition) included: 

(a) clause 1.4.1 – revision of “acceptable Q A system” to “acceptable
Quality Assurance system”;

(b) clause 2.1.3
steels;

– revision relating to continuous design of high strength

(c) clause 3.1.1 and Table 3.1
strength steels;

– revision of general information of high

(d) clause 3.1.2 and Table 4.1 – revisions of material factors γm1 and γm2, and
the essentials of the basic requirements for various classes of steel;

(e) Table 3.2 – revision of design strength py

accordance with BS EN standards;
for steels supplied in 

(f) Table 3.3 – revision of design strength py

accordance with Chinese standard GB50017;
for steels supplied in 

(g) 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;

(h) clause 3.3.1 – revision of limit of ultimate tensile strength for bolts;

(i) clause 4.2.1 and Table 4.1
classes of steel;

– revision of material factors for various

(j) clause 5.5.2.1 – revision of galvanizing for high strength steels;

(k) clause 7.1 – revision of general information of high strength steels;

/(l) … 
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(l) Table 8.3 – revision of bending strength pb for welded sections;

(m) Table 8.5 – revision of shear buckling strength qw for steel sections;

(n) Table 8.7 – revision of selection of buckling curves for different section
types;

(o) Table 8.8 – revision of design strength pc of compression members;

(p) clause 8.9.3 and Tables 8.10 to 8.12 – Alternative method of member
buckling resistance;

(q) Tables 9.2a & 9.2b – revision of design strength of fillet welds;

(r) clauses 9.3.4 & 9.3.6.1.3 and Tables 9.5, 9.6 & 9.8 – revision of design
parameters for bolts;

(s) clause 11.7.3 – revision of requirements on mechanical properties;

(t) Table 11.7.5 – revision of welding at cold-formed zones;

(u) clause 12.1.3 – revision of fire protection for connection plates and
stiffeners;

(v) Table 14.2b – revision of hold time period before non-destructive testing
of welds;

(w) Annex A – revisions of acceptable standards and references; and

(x) Annex D – revision of testing requirements of class 1H steel.
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Amendments to Code of Practice for the Structural Use of Steel 2011 (2021 Edition) (March 2023) 

Item Current version Amendments 

1. Clause 1.11 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/mm2 and 

allow use of yield stresses between 460 N/mm2 and 690 N/mm2 subject 

to restrictions. A new buckling curve a0 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/mm2 .  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/mm2 and 

allow use of yield stresses between 460 N/mm2 and 690 N/mm2 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/mm2 . 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 A1. 

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 A1. 

1 General clarification of section description. 
2 General clarification. 
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Item 

3. Clause 1.4.13 

4. Clause 2.1.34 

5. Clause 3.1.15 

Current version 

acceptable Q A system acceptable Quality Assurance system 

BA BA 

The Hong Kong Building Authority The Building Authority 

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. 

Class 1: Steel complying with one of the reference material standards 

in Annex A1.1 and basic requirements given in clause 3.1.2 

and produced from a manufacturer with an acceptable 

Quality Assurance system. 

Class 1: Steel complying with one of the reference material standards 

in Annex A1.1 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 Class 2: Steel which has not been manufactured to one of the 

reference material standards in Annex A1.1 but is produced reference material standards in Annex A1.1 but is produced 

Amendments 

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/mm2 but less than or 

equal to 690 N/mm2, 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. 

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

from a manufacturer with an acceptable Quality Assurance 

system. Such steel shall be tested to show that it complies 

with one of the reference material standards in Annex A1.1 

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/mm2 and not greater than 690 N/mm2 

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 A1.1 

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

460 N/mm2 but less than or equal to 690 N/mm2 and 

complying with one of the reference material standard in 

Annex A1.1. Basic requirements for the steel and 

producer are given in clause 3.1.3. Requirements on the 

sampling rate for testing are given in Annex D1. 

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

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

460 N/mm2 but less than or equal to 690 N/mm2 and 

complying with one of the reference material standards in 

Annex A1.1. Basic requirements for the steel and 

producer are given in clause 3.1.2 and high strength steels 

shall be produced from a manufacturer with an acceptable 

Quality Assurance system. 

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

690 N/mm2 are not covered by the Code. Subject to the 

Addition of acceptable Quality Assurance system to steel manufacturer. 
- 6 -

6 



 

  
 

   

     

   

   

   

   

   

 

   

 

   

 

   

      

 

    

   

      

  

   

  

 

  

     

    

    

  

 

   

   

      

 

 

 

                                                      
    

Item 

7. Clause 3.1.17 

Current version 

690 N/mm2 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. 

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/mm2. 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. 

Amendments 

approval of the Building Authority, they may be used in 

bolted tension applications in the form of proprietary high 

strength tie rods or bars, or in other applications. In 

these cases, the Responsible Engineer shall provide a full 

justification and ensure that all requirements are met in the 

submission of this material to the Building Authority. 

The Code covers both elastic and plastic analysis and design. Plastic 

analysis and design is not permitted for uncertified steels or for steels 

with yield strength greater than 690 N/mm2. 

High strength steels may give advantages for certain ultimate limit states 

such as compression resistances in heavily loaded columns and moment 

resistances in long span beams, but with limited improvement in very 

slender columns undergoing primarily elastic buckling. Pre-cambering 

may be adopted to reduce beam deflections under dead and imposed 

loads . Their use does not improve the performance for fatigue and 

serviceability limit states. 

Revision of yield strength limit of Class 1H steel. 
- 7 -
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Item Current version Amendments 

8. Table 3.18 Strength 

Grade 

Class Acceptable 

Quality 

Assurance 

system 

Compliance 

with reference 

material 

Standard 

Additional 

test 

Required 

Remarks 

460 < Ys 

≤690 

1H Y Y Y Shall comply 

with basic 

requirements. 

Use is 

restricted. 

Strength 

Grade 

Class Acceptable 

Quality 

Assurance 

system 

Compliance 

with reference 

material 

Standard 

Additional 

test 

Required 

Remarks 

460 < Ys 

≤690 

1H Y Y N Normal use 

9. Clause 3.1.29 
Design strength for normal strength steels 

γm1 , γm2 are the material factors given in Table 4.1. For Class 1 

and Class 1H steels, γm1 has the value of 1.0 and γm2 has 

the value of 1.2. (these material factors are minimum 

values and the design strengths should not be greater than 

those given in the respective material standards.) 

Design strength for normal strength steels and high 
strength steels 

γm1 , γm2 are the material factors given in Table 4.1. These 

material factors are minimum values and the design 

strengths should not be greater than those given in the 

respective material standards. 

10. Clause 3.1.210 • Strength:

The design strength shall be the minimum yield strength but not

greater than the minimum tensile strength divided by 1.2.

• Strength:

The design strength shall be the minimum factored yield strength

Yz/γm1 but not greater than the minimum tensile strength Us/γm2 

where γm1 and γm2 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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Item Current version Amendments 

11. Clause 3.1.211 • Ductility:

The elongation on a gauge length of 5.65√So is not to be less than

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

• Ductility:

The elongation on a gauge length of 5.65√So where So is the

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

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

than 15%;

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

10%; and

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

the strain at the yield strength.

12. Clause 3.1.212 • Weldability:

The chemical composition and maximum carbon equivalent value

for Class 1 steel shall conform to the respective reference materials

standard in Annex A1.1. The minimum requirements on the

chemical composition of the materials for Class 2 steel and

particularly for Class 3 steel when welding is involved are as

follows. The maximum carbon equivalent value shall not exceed

0.48% on ladle analysis and the carbon content shall not exceed

0.24%. For general applications, the maximum sulphur content

shall not exceed 0.03% and the maximum phosphorus content shall 

not exceed 0.03%. When through thickness quality (Z quality)

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

• Weldability:

The chemical composition and maximum carbon equivalent value

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

reference materials standard in Annex A1.1.

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%;

11 Revision of elongation requirement of Class 1H steel. 
12 Revision of requirement of chemical composition. 
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Steel grade 
Thickness less than or 

equal to (mm) 

Design strength 

py (N/mm2) 

16 460 

40 440 

S460 63 430 

80 410 

100 400 

Item Current version Amendments 

The chemical compositions of various grades of steel shall also b) For general applications, the maximum sulphur content shall

conform to the requirements stipulated in the national material not exceed 0.03% and the maximum phosphorus content shall

standards to which where they are manufactured. not exceed 0.03%; and

c) When through thickness quality (Z quality) steel is specified,

the sulphur content shall not exceed 0.01%.

The chemical compositions of various grades of steel shall also 

conform to the requirements stipulated in the national material 

standards to which where they are manufactured. 

13. Table 3.213 Table 3.2 - Design strength py for steels supplied in accordance with Table 3.2 - Design strength py for steels supplied in accordance with 

BS EN standards BS EN standards 

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

hollow sections) hollow sections, cold formed sections and profiled 

sheets) 

Thickness less than or Design strength 
Steel grade 

equal to (mm) py (N/mm2) 

16 460 

40 440 

S460 63 430 

80 410 

100 400 

S550 50 550 

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

be used for strength classification of rolled sections. 

100 530 

150 490 

S690 

50 690 

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. 

Item 

14. Table 3.314 

Current version 

Table 3.3 - Design strength py for steels supplied in accordance with 

Chinese standard GB50017 

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

hollow sections) 

Steel grade 
Thickness less than or 

equal to (mm) 

16 

Q235 
40 

60 

100 

16 

Q345 
35 

50 

100 

Q390 16 

Design strength 

py (N/mm2) 

215 

205 

200 

190 

310 

295 

265 

250 

350 

Amendments 

Table 3.3 - Design strength py 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) 

a) Q235 ~ Q460 steel

Steel 

grade 

Thickness less than or 

equal to (mm) 

Design strength 

py (N/mm2) 

Q235 

16 215 

40 205 

100 200 

Q345/ 

Q355 

16 305 

40 295 

14 Addition of cold formed sections and profiled sheets to title of Table 3.3 and design strength values for Q460 to Q690 steel; Revision of design strength values for Q235 to Q420 steel. 
- 11 -



Item Current version 

335 

315 

295 

380 

360 
Q420 

50 340 

100 325 

a) 

Amendments 

63 290 

80 280 

100 270 

Q390 

16 345 

40 330 

63 310 

100 295 

Q420 

16 375 

40 355 

63 320 

100 305 

Q460 

16 410 

40 390 

63 355 

100 340 

Q550 ~ Q690 steel 

35 

50 

100 

16 

35 

- 12 -

Steel 

grade 

Thickness less than or 

equal to (mm) 

Design strength 

py (N/mm2) 

Q550 

16 520 

40 500 

63 475 

80 455 

100 445 

 

  
 

   

  

  

  

 

  

  

  

  

 

 

  

  

  

 

  

  

  

  

 

  

  

  

  

 

  

  

  

  

 

  

 

 

 

 

 

  

 

  

  

  

  

  



 

  
 

   

 

  

  

  

  

 

       

   

  

 

     

  

 

     

 

 

 

      

  

 

 

      

   

  

 

 

   

   

  

 

 

                                                      
    
    
    

Item Current version Amendments 

Q690 

16 630 

40 615 

63 605 

80 585 

15. Table 3.415 Table 3.4 - Design strength py for North American steel supplied to 

ASTM Standards (plates, hot rolled sections, hot finished and cold 

formed hollow sections) 

Table 3.4 - Design strength py for North American steel supplied to 

ASTM Standards (plates, hot rolled sections, hot finished and cold 

formed hollow sections, cold formed sections and profiled sheets) 

16. Table 3.516 Table 3.5 - Design strength py for steels supplied in accordance with 

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

formed hollow sections) 

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

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

formed hollow sections, cold formed sections and profiled sheets) 

17. Table 3.617 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) 

Table 3.6 - Design strength py for Japanese JIS SN Steel (rolled steel 

for building products) to JIS G 3136 supplied in accordance with JIS 

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

hollow sections, cold formed sections and profiled sheets) 

15 Addition of cold formed sections and profiled sheets to title of Table 3.4. 
16 Addition of cold formed sections and profiled sheets to title of Table 3.5. 
17 Addition of cold formed sections and profiled sheets to title of Table 3.6. 
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Item Current version Amendments 

18. Clause 3.1.318 
3.1.3 Design strength for high strength steels 

For high strength steels with a design strength greater than 

460 N/mm2 and not exceeding 690 N/mm2 produced in 

accordance with the basic requirements in Annex D1.1, the 

design strength py may be taken as Ys/1.0 but not greater than 

Us/1.2, where Ys and Us are respectively the minimum yield 

strength (ReH) and minimum tensile strength (Rm) specified in 

the relevant reference material standard or derived by the 

manufacturer using an acceptable Quality Assurance system. 

These materials typically obtain their strength through a 

quenching and tempering heat-treatment and there are 

additional restraints on fabrication and design, particularly 

with welding, because heat may affect the strength of the parent 

steel. Bolted connection should be considered for certain 

high strength steels when welding is not allowed. The 

Responsible Engineer shall justify each design on a case-by-

case basis using justified parameters and formulae proposed by 

manufacturers and verified by himself. Correct welding 

procedure specifications are essential and shall be specified. 

When high strength steel is used in compression, it shall be 

limited to compact sections where local buckling of outstands 

will not occur. 

The essentials of the basic requirements for high strength steels 

3.1.3 Design strength for ultra high strength steels 

For ultra high strength steels with a design strength greater than 

690 N/mm2 produced in accordance with the basic 

requirements in Annex D1.1, the design strength py may be 

taken as Ys/γm1 but not greater than Us/γm2, where Ys and Us are 

respectively the minimum yield strength (ReH) and minimum 

tensile strength (Rm) specified in the relevant reference 

material standard or derived by the manufacturer using an 

acceptable Quality Assurance system, while γm1 and γm2 are the 

material factors according to manufacturer’s 

recommendations. 

These materials typically obtain their strength through a 

quenching and tempering heat-treatment or a thermo-

mechanically controlled process. There are additional 

restraints on fabrication and design, particularly with welding, 

because heat may affect the strength of the parent steel. 

Revision of design strength of ultra high strength steel. 
- 14 -
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Item Current version Amendments 

are as stated in Annex D1.1 except that the maximum carbon 

content shall not exceed 0.20% and the maximum sulphur and 

phosphorus contents shall not exceed 0.025%. 

19. Clause 3.1.519 
3.1.5 Through thickness properties 

The design strengths given in the standards refer to the 

longitudinal and transverse directions. 

3.1.5 Through thickness properties 

The essential requirement is an adequate deformation capacity 

perpendicular to the plate surface to provide ductility and 

toughness against fracture under tension. 

The design strengths given in most material specifications refer 

to the longitudinal and transverse directions. 

20. Clause 3.220 
3.2 PREVENTION OF BRITTLE FRACTURE 

Brittle fracture should be avoided by ensuring fabrication is free 

from significant defects and by using a steel quality with adequate 

notch toughness as quantified by the Charpy impact properties. 

The factors to be considered include the minimum service 

temperature, the thickness, the steel grade, the type of detail, the 

stress level and the strain rate or level. 

The welding consumables and welding procedures should also be 

chosen to ensure the Charpy impact test properties in the weld 

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

3.2 PREVENTION OF BRITTLE FRACTURE 

Brittle fracture should be avoided by ensuring fabrication is free 

from significant defects and by using a steel quality with adequate 

notch toughness as quantified by the Charpy impact properties. 

The factors to be considered include the minimum service 

temperature, the thickness, the steel grade, the type of detail, the 

stress level and the strain rate . 

The welding consumables and welding procedures should also be 

chosen to ensure the Charpy impact test properties in the weld 

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

19 Revision of requirement of through thickness properties. 
20 Revision of requirement of Prevention of Brittle Fracture. 
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Item Current version Amendments 

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

clause 3.4. 

In Hong Kong the minimum service temperature Tmin 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, Tmin 

should be taken as the minimum temperature expected to occur in 

the steel within the design working life. 

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

clauses 3.4 and 14.3. 

In Hong Kong the minimum service temperature Tmin 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, Tmin 

should be taken as the minimum temperature expected to occur in 

the steel within the design working life. 

The guidance given in this section should be used for the selection 

of material for new construction. It is not intended to cover the 

assessment of materials in service. The rules should be used to 

select a suitable grade of steel from the steel products as listed in 

Annex A1. 

The rules are applicable to tension elements, welded and fatigue 

stressed elements in which some portions of the stress cycle are 

tensile. Fracture toughness need not be specified for elements 

only in compression. 

The rules shall be applied to the properties of materials specified 

for the toughness quality in the relevant steel product standard. 

Material of a lower grade shall not be used even though test results 

show compliance with the specific grade. 

- 16 -



 

  
 

   

 

  
 

  

  

   

 

    

  

 

    

  

  

  

  

    

 

    

  

   

  

 

 

 

Item Current version Amendments 

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 Jmin 

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 detail

- Element thickness (t)

c) Design situations:

- Design value of minimum service temperature,

Tmin 

- Maximum stress 𝜎𝜎 derived from the design

condition described in clause 3.2.1.3 below

- For cold-formed steel sections with significant

transverse bending, for example, cold-formed

circular and rectangular hollow sections, the

minimum service temperature should be reduced

by 5oC.
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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 𝜎𝜎 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 𝜎𝜎 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) 𝜎𝜎 = 0.75𝑝𝑝𝑦𝑦(𝑡𝑡) [N/mm2]

b) 𝜎𝜎 = 0.50𝑝𝑝𝑦𝑦(𝑡𝑡) [N/mm2]

c) 𝜎𝜎 = 0.25𝑝𝑝𝑦𝑦(𝑡𝑡) [N/mm2]

where 𝑝𝑝𝑦𝑦(𝑡𝑡) may be determined either from 
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Item Current version Amendments 

where t is the thickness of the plate in mm or taken as 

ReH-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 -50oC. 
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Item Current version Amendments 

21. Clause 3.3.121 Bolts with an ultimate tensile strength exceeding 1000 N/mm2 should 

not be used unless test results demonstrate their acceptability in a 

particular design application. 

Bolts with an ultimate tensile strength exceeding 1200 N/mm2 should 

not be used unless test results demonstrate their acceptability in a 

particular design application. 

22. Table 3.422 
3.4 WELDING CONSUMABLES 

All welding consumables shall conform to the requirements of 

the reference standards given in Annex A1.4.  For steel with 

design strength not exceeding 460 N/mm2 the specified yield 

strength, ultimate tensile strength, elongation at failure and 

Charpy energy value of the welding consumables shall be equal 

to or better than the corresponding values specified for the grade 

of steel being welded. The most onerous grade shall govern if 

dissimilar grades are welded together. For high and ultra-high 

strength steels, the welding material may, if necessary to produce 

a suitable joint, be of a lower strength; the elongation to failure 

and Charpy impact value should still match those of the parent 

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

based on the weld material. 

3.4 WELDING CONSUMABLES 

All welding consumables shall conform to the requirements of 

the reference standards given in Annex A1.4.  For steel with 

design strength not exceeding 690 N/mm2 , the specified yield 

strength, ultimate tensile strength, elongation at failure and 

Charpy impact value of the welding consumables shall be 

equal to or better than the corresponding values specified for the 

grade of steel being welded. The most onerous grade shall 

govern if dissimilar grades are welded together. For ultra-

high strength steels, the welding consumables may, if 

necessary to produce a suitable joint, be of a lower strength; the 

elongation to failure and Charpy impact value should still match 

those of the parent material. In that case, the design strength of 

the weld must be based on the weld material. 

21 Revision of limit of ultimate tensile strength of bolt. 
22 Revision of limit of design strength of steel. 
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Item Current version Amendments 

23. Clause 3.8.1.323 High strength steel with limited ductility 

For Class 1H steel strips that failed to comply with the ductility 

requirements list in clause 3.8.1.2, the use of steel materials should be 

limited to members under lateral loads primarily, and the design yield 

strength should be reduced as follows: 

High strength steel strips with limited ductility 

For high strength S550 steel strips that failed to comply with the 

ductility requirements listed in clause 3.8.1.2, the use of steel 

materials should be limited to members under lateral loads primarily, 

and the design yield strength should be reduced as follows: 

24. Table 3.824 Table 3.9 - Yield and ultimate strengths for steels supplied in 

accordance with various national standards 

Table 3.8 - Yield and tensile strengths for steels supplied in 

accordance with various national standards 

25. Table 3.8 (Cont’)25 Table 3.9 - Yield and ultimate strengths for steels supplied in 

accordance with various national standards (continued) 

Table 3.8 - Yield and tensile strengths for steels supplied in 

accordance with various national standards (continued) 

23 Addition of high strength S550 steel. 
24 Revision of title of Table 3.9. 
25 Revision of title of Table 3.9 (continued). 
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Item Current version Amendments 

26. Page Index of

Clause 326 

27. Clause 4.2.127 For high strength Class 1H steel plates and sections with a yield stress 

greater than 460 N/mm2 and which are supplied from a known source 

complying with the specification requirements in Annex A1.1 of the 

Code, the partial material factor γm1 should be 1.0. 

For ultra high strength Class UH steel plates and sections with a yield 

stress greater than 690 N/mm2 and which are supplied from a recognized 

source complying with specific requirements, the partial material factor 

γm1 should refer to manufacturer’s recommendations. 

For high strength Class 1H steel plates and sections with a yield stress 

greater than 460 N/mm2 but less than or equal to 690 N/mm2 and 

complying with one of the reference material standards in Annex 

A1.1 , the partial material factors are given in Table 4.1 

For ultra high strength Class UH steel plates and sections with a yield 

stress greater than 690 N/mm2 and complying with one of the 

reference material standards in Annex 1.1, the partial material factor 

should refer to manufacturer’s recommendations. 

26 Revision of page index of Clause 3. 
27 Revision of Class 1H steel for normal use in steel structures and material factors. 
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Item Current version Amendments 

28. Table 4.128 Table 4.1 - Material factors γm1 and γm2 for various classes of steels Table 4.1 – Material factors γm1 and γm2 for various classes of steels 

Class Ys ≤ 460 N/mm2 460 < Ys ≤ 690 N/mm2 

γm1 γm2 γm1 γm2 

1 1.0 1.2 - -

2 1.1 1.3 - -

3 ∗ ∗ - -

1H - - 1.0 1.2 

Class Ys ≤ 460 N/mm2 460 < Ys ≤ 690 N/mm2 

γm1 γm2 γm1 γm2 

1 1.0 1.1 - -

2 1.1 1.2 - -

3 ∗ ∗ - -

1H - - 1.0 1.05 

29. Clause 5.5.2.129 High strength steels (in plate, rolled section or bar) of design strength Bolts of ISO Grade 10.9 or higher grade or equivalent should not be 

greater than 460 N/mm2 should not be galvanized in order to avoid galvanized, but should be sheradized and coated with zinc-rich or 

metallurgical change or annealing. Bolts of ISO Grade 10.9 or higher appropriate protective paint. 

grade or equivalent should not be galvanized, but should be sheradized Hollow sections should be vented if they are to be galvanized. 
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/mm2 

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. 
29 Deletion of restriction of galvanization to steel with design strength greater than 460 N/mm2; Addition of recommendation for cracking due to galvanization with guideline from 

BS EN ISO 14713-2. 
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Item Current version Amendments 

30. Clause 7.130 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 

d d690 N/mm2 and its extension to higher steel grades should be 

justified. 

31. Clause 8.131 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 8.2.2.132 
When high or ultra-high strength steel is used, the use of a plastic 

modulus is not permitted. 

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

section is not permitted. When ultra high strength steel is used, the use 

of a plastic modulus is not permitted. 

30 Revision of Class 1H steel for normal use in steel structures. 
31 Revision of Class 1H steel for normal use in steel structures; Deletion of condition for design Class 1H steel with formulae in Section 8. 
32 Revision of section limit for Class 1H steel. 
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Item Current version Amendments 

33. Clause 8.3.5.233 pb 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 in clause 8.3.5.3 and relevant λLT 

design strength p .y 

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

pb 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 in clause 8.3.5.3 and relevant λLT 

design strength p .y 

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 pb . 

34. Table 8.3b34 Table 8.3b - Bending strength pb (N/mm2) for welded sections Table 8.3b - Bending strength pb (N/mm2) for welded sections 

(i) S275 ~ S460 steel

33 Addition of section limit for Class 1H steel. 
34 Addition of bending strength for S550 and S690 steel. 

- 26 -



 

  
 

 

 

- 27 -



 

  
 

   

  

  

                                                      
  

Item Current version Amendments 

35. Table 8.3c35 

35 Addition of bending strength for Q355, Q550 and Q690 steel; Revision of bending strength for Q345, Q390 and Q420 steel. 
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36. Table 8.5b36 

Revision of web thickness. 
- 30 -

36 



 

  
 

   

  

                                                      
  

Item Current version Amendments 

37. Table 8.5d37 

Revision of web thickness. 
- 31 -
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Item Current version Amendments 

38. Table 8.5e38 

38 Revision of Table 8.5e - Shear Buckling Strength for S460 steel with web thickness ≤ 16mm. 
- 32 -
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39. Table 8.5f39 

39 Revision of Table 8.5f - Shear Buckling Strength for S460 steel with web thickness >16mm ≤ 40mm. 
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40. Table 8.5g40 

40 Revision of Table 8.5g - Shear Buckling Strength for S550 steel with web thickness ≤ 50mm. 
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41. Table 8.5h41 

41 Revision of Table 8.5h - Shear Buckling Strength for S550 steel with web thickness >50mm ≤ 100mm. 
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42. Table 8.5i42 

42 Revision of Table 8.5i - Shear Buckling Strength for S690 steel with web thickness ≤ 50mm. 
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43. Table 8.5j43 

43 Revision of Table 8.5j - Shear Buckling Strength for S690 steel with web thickness >50mm ≤ 100mm. 
- 37 -
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44. Table 8.5k44 

44 Revision of Table 8.5k - Shear Buckling Strength for Q235 steel with web thickness ≤ 16mm. 
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45. Table 8.5l45 

45 Revision of Table 8.5l - Shear Buckling Strength for Q235 steel with web thickness >16mm ≤ 40mm. 
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46. Table 8.5m46 

46 Addition of Table 8.5m - Shear Buckling Strength for Q345/Q355 steel with web thickness ≤ 16mm. 
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47. Table 8.5n47 

47 Addition of Table 8.5n - Shear Buckling Strength for Q345/Q355 steel with web thickness >16mm ≤ 40mm. 
- 41 -
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48. Table 8.5o48 

48 Addition of Table 8.5o - Shear Buckling Strength for Q390 steel with web thickness ≤ 16mm. 
- 42 -
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49. Table 8.5p49 

49 Addition of Table 8.5p - Shear Buckling Strength for Q390 steel with web thickness >16mm ≤ 40mm. 
- 43 -
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50. Table 8.5q50 

50 Addition of Table 8.5q - Shear Buckling Strength for Q420 steel with web thickness ≤ 16mm. 
- 44 -
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51. Table 8.5r51 

51 Addition of Table 8.5r f- Shear Buckling Strength for Q420 steel with web thickness >16mm ≤ 40mm. 
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52. Table 8.5s52 

52 Addition of Table 8.5s - Shear Buckling Strength for Q460 steel with web thickness ≤ 16mm. 
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53. Table 8.5t53 

53 Addition of Table 8.5t - Shear Buckling Strength for Q460 steel with web thickness >16mm ≤ 40mm. 
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54. Table 8.5u54 

54 Addition of Table 8.5u - Shear Buckling Strength for Q550 steel with web thickness ≤ 16mm. 
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55. Table 8.5v55 

55 Addition of Table 8.5v - Shear Buckling Strength for Q550 steel with web thickness >16mm ≤ 40mm. 
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56. Table 8.5w56 

56 Addition of Table 8.5w - Shear Buckling Strength for Q690 steel with web thickness ≤ 16mm. 
- 50 -
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57. Table 8.5x57 

57 Addition of Table 8.5x - Shear Buckling Strength for Q690 steel with web thickness >16mm ≤ 40mm. 
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58. Table 8.758 

58 Revision of size of steel plate thickness in Table 8.7 for designation of buckling curve. 
- 52 -
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59. Table 8.8(b)59 

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

(cont’d)60 

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

(cont’d)61 

61 Addition of design strength for S550 and S690 steel for buckling curve b. 
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62. Table 8.8(b)

(cont’d)62 

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

63 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(c) for buckling curve c. 
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64. Table 8.8(c)

(cont’d)64 

64 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(c) (Cont’d) for buckling curve c. 
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65. Table 8.8(c) 

(cont’d)65 

65 Addition of design strength for S550 and S690 steel for buckling curve c. 
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66. Table 8.8(c)

(cont’d)66 

66 Addition of design strength for S550 and S690 steel for buckling curve c. 
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67. Table 8.8(d)67 

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

(cont)68 

68 Addition of relevant steel grade S275 ~ S460 as subtitle of Table 8.8(d) (Cont’d) for buckling curve d. 
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69. Table 8.8(d) 

(cont)69 

69 Addition of design strength for S550 and S690 steel for buckling curve d. 
- 63 -
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70. Table 8.8(d)

(cont)70 

70 Addition of design strength for S550 and S690 steel for buckling curve d. 
- 64 -



 

  
 

   

  

 
 

                                                      
   

Item Current version Amendments 

71. Table 8.8(e)71 

71 Addition of design strength for Q355 and Q460 steel for buckling curve a; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve a. 
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72. Table 8.8(f)72 

72 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve b; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve b. 
- 67 -
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73. Table 8.8(g)73 

73 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. 
- 69 -
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74. Table 8.8(h)74 

74 Addition of design strength for Q355, Q460, Q550 and Q690 steel for buckling curve d; Revision of design strength for Q235, Q345, Q390 and Q420 steel for buckling curve d. 
- 71 -
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75. Clause 8.9.375 
8.9.3 Member buckling resistance – (Alternative to 8.9.2) 

Members which are subjected to combined bending and axial 

compression should satisfy: 

Fc Mx My+ kxx + kxy ≤ 1 (8.82a) 
Agpcx Mb Mcy 

Fc Mx My+ kyx + kyy ≤ 1 (8.82b) 
Agpcy Mb Mcy 

where  Fc, Mx and My 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 

Mb is the buckling resistance moment in clause 8.3.5.2 

Mcy is the moment capacity about the minor axis from clause 8.2.2 

pcx,pcy are the axial strength under column buckling about the major 

(x-x) axis, and the minor (y-y) axis 

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

Refer to Table 8.10 for members not susceptible to torsional 

deformations, or refer to Table 8.11 for members susceptible to torsional 

deformation 

Addition of Clause 8.9.3 for alternative method of member buckling resistance design. 
- 73 -
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76. Table 8.1076 

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

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

78 Addition of Table 8.12 for alternative method of member buckling resistance design. 
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79. Page index79 

79 Revision of page index of Section 8. 
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80. Table 9.2a80 

81. Table 9.2b81 

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 9.3.4.482 

83. Table 9.583 

82 Addition of coefficient Ke for S550 and S690 steel. 
83 Addition of bolt grade ISO 6.8 and 12.9; Revision of shear strength of other bolt grade. 
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84. Table 9.684 

85. Clause 9.3.6.1.385 

84 Addition of bolt grade ISO 6.8 and 12.9. 
85 Addition of bearing strength of connected parts for S550 and S690 steel. 
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86. Table 9.886 

86 Addition of bolt grade ISO 6.8 and 12.9; Revision of tension strength of other bolt grade. 
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87. Clause 11.7.387 
11.7.3 Mechanical properties 

Cold forming is a process whereby the main forming of metal section is 

done at ambient temperature. It changes the material properties of 

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

These changes may also limit the ability to weld in cold deformed areas. 

The extent to which the properties are changed depends upon the type 

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

The basic requirements on strength and ductility are given in clause 

3.1.2. As a 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. 

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. 

Deletion of limitation of welding in cold formed areas; Addition of welding requirement. 
- 82 -
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88. Table 11.7.588 
11.7.5 Welding at cold-formed zones 

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

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

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

in Table 11.5; or 

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

Minimum Strain due Maximum thickness (mm) 

internal to cold Generally Fully killed 

radius/thicknes forming Predominantly Where fatigue Aluminium-killed 

s (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 

(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 

A1.1. 

Deletion of restriction of welding at cold formed zone. 
- 83 -
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89. Clause 12.1.389 
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. 
- 84 -
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Item Current version Amendments 

90. Clause 14.3.6.490 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/mm2 or should be 

increased for materials of combined thickness greater than 50 mm or of 

a yield strength over 500 N/mm2 . 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/mm2 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/mm2 or should be 

increased for materials of combined thickness greater than 50 mm or of 

a yield strength over 690 N/mm2 . Typical hold times conforming 

with this requirement are illustrated in Table 14.2b. The hold time is the 

waiting time normally required after completion of welding. In high 

restraint situations (e.g. cruciform welds), the hold time might need to 

be increased; with evidence of continual satisfactory production, hold 

times might be reduced. 

For material with a yield strength greater than 690N/mm2 , the hold 

time should be submitted by the Responsible Engineer based on the 

advice of a welding engineer or the supplier of the welding consumables, 

and Table 14.2b should not be used. 

Revision of yield strength of steel for hold time. 
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Item Current version Amendments 

91. Table 14.2b91 

92. Annex A1.1.192 

91 Revision of hold times for CEV > 0.48; Deletion of restriction of Class 1H steel for formula of CEV calculation. 
92 Revision of updated standards. 
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93. Annex A1.1.293 

93 Revision of updated standards. 
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Item Current version Amendments 

94. Annex A1.1.394 

95. Annex A1.1.495 

94 Revision of updated standards. 
95 Revision of updated standards. 
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96. Annex A1.1.596 

96 Revision of updated standards. 
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Item Current version Amendments 

97. Annex A1.1.697 

97 Revision of updated standards. 
- 92 -



 

  
 

   

  

 

 

 

 

  

                                                      
    
   

Item Current version Amendments 

98. Annex A1.2.298 

99. Annex A1.2.399 

98 Revision of updated standards. 
99 Revision of updated standards. 
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Item Current version Amendments 

100. Annex A1.2.5100 

101. Annex A1.3.1101 

100 Revision of updated standards. 
101 Revision of updated standards. 
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Item Current version Amendments 

102. Annex A1.3.2102 

102 Revision of updated standards. 
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Item Current version Amendments 

103. Annex A1.3.5103 

103 Revision of updated standards. 
- 96 -
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Annex A1.3.5 

(Cont’d) 
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Item Current version Amendments 

104. Annex

A1.4.1.1104 

104 Revision of updated standards. 
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Item Current version Amendments 

105. Annex

A1.4.1.2105 

105 Revision of updated standards. 
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Item Current version Amendments 

106. Annex

A1.4.2.2106 

107. Annex

A1.4.3.2107 

106 Revision of updated standards. 
107 Revision of updated standards. 
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108. Annex 1.4.4.2108 

108 Revision of updated standards. 
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109. Annex 1.4.5109 
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Item Current version Amendments 

110. Annex A1.7.5110 

109 Revision of updated standards. 
110 Revision of updated standards. 
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Item Current version Amendments 

111. Annex A2.3111 

111 Revision of updated standards. 
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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 A1.1 and the basic requirements 

given in clause 3.1.2, and the steels are produced from a manufacturer 

with an acceptable Quality Assurance system. 

Item Current version Amendments 

112. Page Index of 

Annex A112 

113. Annex D1113 
D1 TESTING TO ESTABLISH STEEL CLASS 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 A1.1 and the supplier has an 

acceptable quality assurance system, testing should be carried out to 

establish compliance with one of the five reference material standards in 

Annex A1.1. Tests shall include tensile strength and ductility, notch 

toughness and chemical composition. At a minimum one test in each Class 2 steel: 

category shall be made for every 20 tonnes of steel or part thereof the Where steels are not supplied in accordance with one of the 

same product form, of the same range of thickness or diameter, and of recognized reference material standards in Annex A1.1 but are 

the same cast. The results of each test and the characteristic value produced from a manufacturer with an acceptable Quality Assurance 

obtained by statistical analysis shall not be less than the value required system, such steels shall be tested to show that they comply with 

112 Revision of page index of Annex A. 
113 Addition for Class 1 and Class 1H steel; Revision of Class 2 and Class 3 steel. 
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Item Current version Amendments 

by the standard. Table D1a 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/mm2 , an 

elongation of at least 15% and an ultimate tensile strength of at least 

300N/mm2 . 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 A1.1 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 compositions. 

At a minimum one test in each category shall be made for every 20 

tonnes of steels or part thereof the same product form, of the same 

range of sizes and thicknesses, and of the same cast. 

The results of each test and the characteristic value obtained by statistical 

analysis shall not be less than the value required by the standard. 

Class 3 steel: 

Uncertified steels shall be tested for tensile strength and ductility to 

demonstrate that they have a yield strength of at least 170N/mm2, an 

elongation of at least 15% and a tensile strength of at least 

300N/mm2 . One test in each category shall be made for every 20 

tonnes of steels or part thereof the same product form, of the same 

dssrange of sizes and thicknesses.  If the steels are to be welded, the 

Responsible Engineer may additionally require tests for weldability as 

described in Annex D1.1. 

Quality control of testing 

The testing shall be carried out to meet the reference material standards 

sdslisted in Annex A1.1 by a HOKLAS accredited laboratory or by other 

laboratory accreditation bodies which have reached mutual recognition 

agreements/arrangements with HOKLAS. 
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Item Current version Amendments 

114. Annex D1.1114 D1.1 Essential requirements 

Strength: 

The design strength shall be the minimum yield strength but not 

greater than the minimum tensile strength divided by a material 

factor with a minimum value of 1.2. 

Resistance to brittle fracture: 

The minimum average Charpy V-notch impact test energy at the 

required design temperature shall be in accordance with 

clause 3.2 of the Code in order to provide sufficient notch 

toughness. 

Ductility: 

The elongation on a gauge length of 5.65√So is not to be less than 

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

Weldability: 

The chemical composition and maximum carbon equivalent 

value for Class 1 steel shall conform to the respective reference 

materials standard in Annex 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 

D1.1 Essential requirements 

The basic requirements for structural steels are: 

 Strength _ 

 Resistance to brittle fracture _ 

 Ductility _ 

 Weldability _ 

_ 

Table D1a lists the essential performance requirements for typical hot 

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

hollow sections. Table D1b lists the essential performance requirements 

for typical cold formed thin gauge steel. 

Revision of basic requirement of structural steel with simplified description. 
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Item Current version Amendments 

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 D1a115 

115 Revision of ductility performance requirement. 
- 109 -



 

  
 

   

      

    

    

        

  

  

    

  

  

       

 

 

 

 

 

 

 

 

 

 

               

                                                      
   

Item Current version Amendments 

116. Annex D1.2116 D1.2 Additional requirements for high strength steels 

Steel for plates and section with a yield strength greater than 460 N/mm2 

but not exceeding 690 N/mm2 shall comply with the basic requirements 

given in Table D1a. 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. 

_ 

Deletion of Annex D1.2. 
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Item Current version Amendments 

117. Annex D1.3117 D1.3 Design strength for high strength steels 
High strength steels with yield stresses above 460 N/mm2 but not 

exceeding 690 N/mm2 typically obtain their strength through a 

quench and tempering heat-treatment process and are known as 

RQT steels. This presents additional constraints in terms of 

fabrication and design, particularly with welding because heat 

may affect the strength of the parent steel. 

Different manufacturers use different manufacturing processes 

and chemical compositions for steel and therefore the 

Responsible Engineer should obtain the particular product 

specification and ensure that it complies with the requirements 

for design strength, buckling characteristics, ductility, 

weldability requirements, welding consumable requirements 

(under matched / matched / over-matched), pre-heat 

requirements, inter-pass temperature limits, etc. 

_ 

118. Annex D1.4118 
D1.4 Quality control of testing 

The testing shall be carried out to meet the reference material 

standards as contained in Annex A1.1 by a HOKLAS accredited 

laboratory or by other accredited laboratories which have 

reached mutual recognition agreements/arrangements with 

HOKLAS. 

D1. 2 Quality control of testing 
The testing shall be carried out to meet the reference material 

standards as contained in Annex A1.1 by a HOKLAS 

accredited laboratory or by other accredited laboratories which 

have reached mutual recognition agreements/arrangements 

with HOKLAS. 

117 Deletion of Annex D1.3. 
118 Renumbering of Annex D1.4 to D1.2. 
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Item Current version Amendments 

119. Table D2119 

120. Table D4120 

119 Revision of elongation for source of steel from Europe; Deletion of minimum elongation limit. 
120 Addition of bolt grade ISO 6.8 and 12.9. 
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