
 

 
 

 

Concrete Design to AS 3600-2018 Amendment 2 

 

AS 3600-2018 Concrete Structures amendment 2 involves the following key changes relating to Structural Toolkit: 

 

 Nomenclature change of the bending with axial compression capacity reduction factor (ø factor) in Table 2.2.2 

 The addition of a concrete compressive strength of 120MPa (f’c) to tables (Table 3.1.1.1 & 3.1.2) 

 Significant revisions to shear and torsion design (Section 8) 

 Revision to wall provisions for requiring restraint for vertical reinforcement (Cl 11.7.4 (b)) 

 

This document discusses the changes affecting Structural Toolkit and has therefore omits any changes relating to pre-stress and/or 

detailing.  

 

Given the variation now to the AS5100.5-2107 Bridge Design Part 5: Concrete, the latest release cannot be used if complying with 

the Bridge standard. 

Capacity reduction factor 

For bending with axial compression, amendment 2 introduces a new factor kø for calculating the reduction factor for bending with 

axial compression. The resulting ø factor is no different to that of the previous amendment 1. This change in nomenclature is 

reflected in the new Concrete Column V5.22 release with Structural Toolkit V5.5. 

 

 

Shear and torsional requirements 

The shear and torsion design changes of amendment 2 result in significant changes to the Concrete Member and Column design 

(as well as revisions to Pads, Pier and Beam and Bondbeams).  

 

Even though the design shear force no longer utilises a modified V*eq (now removed) with the design shear V* being increased by 

torsion when T* > 0.25øTcr, designs using these modules may now require minimum shear reinforcement at lower design shear 

values; require more additional longitudinal reinforcement; and have reduced web crushing capacities.  

Shear capacity 

With the removal of V*eq from Cl 8.2.1.2, a torsional component is no longer incorporated into the equivalent shear capacity 

assessment against øVu in Eq 8.2.3.1(1). This means that when torsion (T*) is greater than 0.25øTcr (and hence needs to be 

considered in accordance with Cl 8.2.1.2), the shear capacity is assessed against only the design shear force which will be lower than 

previous.  

 

This however does not necessarily mean that shear/torsion design will become less critical, as the way the reinforcement 

requirements and web crushing capacity are calculated have also changed.   

 

The web crushing capacities Eq 8.2.3.3(1) and 8.2.3.3(2) now include a factor of 0.9, reducing these capacities by 10%. 
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The kv value used in Eq 8.2.4.1 for Vuc is now limited by 0.15 instead of 0.10 for the simplified method in Eq 8.2.4.3(1). This may 

result in higher Vuc values in some cases, being more prevalent with shallower members. However, it will only affect members with 

shear reinforcement that is less than the minimum Asv requirements. 

Shear reinforcement  

The first release of the 2018 standard removed the requirement for minimum shear ligs when V* < 0.5 øVuc (along with a number 

of waivers relating to band beams and slabs), changing this to V* < øVuc, however, the way in which Vuc was calculated underwent 

complete revision.  At the time there was some argument as to if this omission was an error and there was speculation of a return 

of some factor, possible 0.65. 

 

The amendment 2 sees the inclusion of a new factor ks (V* < ks øVuc) in Cl 8.2.1.6 resulting in a ks value of 0.5 when the beam is 

greater than 650mm deep, reducing to 1.0 when less or equal to 300mm deep.  For members of depths between 300mm and 

750mm, this will result in a lower cutoff for the need of transverse shear reinforcement than the previous amendment. Of course, 

there was always a requirement for minimum shear for beams greater or equal to 750mm in Cl 8.2.1.6(c). 

 

 

Torsional capacity 

Torsion resistance calculated by Eq 8.2.5.6 replaces 1.7Aoh at the front, with 2.0Ao, where Ao = 0.85Aoh for solid sections.  This 

now aligns with AS 5100.5 Cl 8.2.5.6, and so the option to the side has been removed. The resulting change has no effect on the 

capacity given 2*(0.85*Aoh) = 1.7*Aoh.  

Torsional reinforcement 

Minimum transverse torsional reinforcement in Cl 8.2.5.5 is now based on the maximum of the minimum transverse shear 

reinforcement (Cl 8.2.1.7) and an area of leg that provides an equivalent Tus based on a torsional capacity equal to 0.25*Tcr (Cl 

8.2.5.6). For the torsional leg area, this is a 75% reduction from the previous requirements, where the minimum reinforcement was 

based on Tus=Tcr.  For most designs, however, the minimum shear requirement of Cl 8.2.1.7 appears to be critical for minimum 

reinforcement.  

 

Given the Asv from Cl 8.2.1.7 is based on the total shear reinforcement area (leg area x legs crossing shear plane), for consideration 

with minimum transverse torsional reinforcement, it is converted into Asw, being based on a single leg area only (Asv/legs crossing 

shear plane).  

  



 

 
 

Additional tension forces due to shear and torsion   

Cl 8.2.7 has significantly changed in amendment 2, with the additional force ΔFtd now being split up into its shear and torsion 

components. The clause also no longer requires there to be transverse shear reinforcement for additional tension forces to be 

present (ie. even if no transverse shear reinforcement is needed, additional tension forces are still present and need to be 

considered). A comparison of the changes can be seen below for reference.  

 

 
AS 3600 -2018 (+A1) 

 

 
AS 3600 -2018 (+A2) 

 

Eq 8.2.7(2) no longer uses V*eq, using just V*and as with the shear capacity, this results in a lower design shear force being used 

when T* > 0.25øTcr. This shear component equation has also been further modified to include +øVuc rather than -0.5øVus that was 

used previously resulting in an increase in additional tension forces when Vuc increases (concrete contribution to shear). This 

generally results in higher values of additional tension forces than previously and subsequently more longitudinal reinforcement.  

 

Despite this change not being intuitive, it has been raised with a member of the code committee, with a response that the term 

“+øVuc” is correct.   

 

Eq 8.2.7(3), being the torsional component, now uses 0.5T* instead of 0.45T* and a uo instead of uh, where uo = 0.92uh. 

Shear stress capacity 

Amendment 2 has re-added the limit of 0.2f’c and 10MPa to Eq 8.4.3. The option to apply this limit in Corbels V5.04 to the side has 

been removed, and fully incorporated into the relevant formula.  

 

 

 



 

 
 

Concrete Walls 

Restraint of vertical reinforcement in Cl 11.7.4 now contains further requirements. The previous requirements when designing as a 

column are still present, however the restraint waiver for when N* < 0.5 øNu can only be used if using less or equal to 50MPa 

concrete strength.  

 

In the new Concrete Column V5.22 released with Structural Toolkit V5.5, the user can select to not use the compressive 

reinforcement as outlined in Cl 11.7.4(b)(ii).  This will lower the axial capacities through the moment range. This option can be 

found in the [Capacity] section on the right side of the page.  

 

 
 

 

Should you have any questions regarding the changes made to Structural Toolkit to implement the amendment 2, contact our 

support team. 


