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This paper summarises engineering work on an existing 50-year-old building core structure 
that was redesigned as part of a new building development, Quay Quarter Tower in Sydney, 
that had a requirement for a design life of a further 50 years.  The work involved an assessment 
of the 50-year-old concrete to ensure that it remained serviceable for a further 50 
years.  Extensive testing work was required to assess the properties of the existing structure for 
validation and input into the structural analysis and design of the new building. Actual material 
properties were used to assess and refine the design of the structural core of the new building.

The design of the original structure was undertaken in conformance with AS CA2-1963 and all 
concrete in the building core was placed by kibble and bucket. Investigations on the 
reinforcement in the structure were also conducted to determine the likely performance of 
structural elements and their continued ability to take load. Extensive numbers of concrete core 
samples were retrieved from the structural elements to confirm design strengths using methods 
for evaluation of core strengths (f’c) published in the technical literature. Testing of 
carbonation was also undertaken on the reinforced concrete elements to assess if they have the 
requisite durability to achieve the required design life. Chloride and sulphate levels in the 
concrete were assessed. Ultimate and serviceability limit states were assessed against concrete 
performance data to come up with an optimised design that incorporated 50 levels of two-thirds 
of the original core.


