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Abstract:  
Facadism is oft the response to concrete discovered beyond its design life, responsible for the loss of 
much of the internal structure of heritage buildings. Assessing past construction methodology and 
condition is key to optimising alternative adaptive re-use strategies.

At 726 Hay St (Walsh’s Building) chloride induced corrosion was observed due to concrete roof leaks into 
the restraint cracks of the slabs below and underlying beams, with threshold of 0.04% by weight of 
concrete (bwoc). Later-age carbonation induced corrosion (chloride content 0.01% bwoc) was 
nevertheless the more general condition requiring remedial address at Bank of NSW and Walsh’s Building 
both of Hay St, Perth. Site investigation at 726 Hay St revealed a novel 1920’s plaster-concrete composite 
construction method (and possibly the first historic use of galvanised mesh in Australia). Elastic vs plastic 
construction of columns and beams benefitted the modern-day re-purposing. Innovative minimalist 
remediation approaches to restoring durable design life are reported.

This paper offers a model leveraging retail/office and prime/average rental ratios to financially justify the 
restoration, relying upon the preservation of cashflow of ground floor tenants during the construction 
process. There is a role for consultants to optimize construction strategies prior to project 
commencement, with true commercial viability a necessary enabler for the more widespread preservation 
of heritage.
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1. Introduction

It is reported that the vacancy rate of heritage1 structures above the retail (ground) level of the Perth CBD 
is 42% (1). In smaller structures, this is reported due to retrofit concerns regarding access, with staircases 
and escalators consuming valuable square meterage of retail which supplies 5 x the rental potential of 
office space (Table 1). Similar ratios exist in other capitals.

Table 1: Rental Returns before Outgoings, Perth CBD (refs 2a, 2b)
Year Prime Retail

Hay St Mall Precinct

$AUD/m2/annum

Average Retail
Hay St Mall 

Precinct

$AUD/m2/annum

Prime Office
(St George’s Tce, 
Central Location)

$AUD/m2/annum

Peripheral Office 
CBD

$AUD/m2/annum
2013 Good: 1500-2000 Maximum: 

3000-4000
800-1250 700-850 400-500

2019 Good: 1500-2000 Maximum: 
3000-4000

800-1250 550-775 250-325

Additional concerns are the structural durability of the upper levels to the satisfaction of renovating 
Engineers and Council. With new concrete very cheaply installed2 at $274.60/m3 and the cost of 
remediating concrete varying from $500-1000/m2 (electro-osmotic treatments)-$2400/m2 (traditional 
repairs)3 a typical approach to remedying concrete beyond its design life of this era has been façadism. 
Noteworthy heritage structures flanking the Hay St Mall area incorporating skyscrapers include 108 St 
George’s Tce Bankwest Tower and the recently completed Treasury Building. Use of the outer leaf only 

1 The term heritage is used throughout without necessarily referring to its listing status. 
2 A reinforced suspended slab 150 mm thick = $40/m2 in Perth, WA (ref 2c)
3 Dependent on complexity, access costs and inclusions such as galvanic anodes (ref 2d).



of the façade as a folly (with re-exposure of previously indoor concrete) has occurred in the CBD precinct 
of the neighbouring City of Fremantle.

This paper discusses concrete condition risk assessment and targeted remediation to design out the 
requirement to substantially demolish concrete structures, bringing the structures from dereliction or C-
grade office lets to premium rental condition. 

2. Case Study 1 – 726 Hay St

2.1 History and Objectives

In Australia of the 1800’s construction predominantly involved non-concrete structures of brick and timber.  
Incorporation of concrete as a building material becoming widespread use in the slabs and facades of 
the commercial structures by the 1920’s. In 1920 a fire destroyed the previous Economic (department) 
Store at 726 Hay St and by 1921 a new Economic Store was under construction according to an inter-
war Art Deco design by Architect Talbot Hobbs with Lead Contractor C. W. Arnott (3) utilizing the new 
and comparatively fire-proof technology of concrete for the floors (Figure 1(a)). 

(a) Re-constructed Economics Store, 1923
      State Library Image Number 007183d

(b) Oldham Boas Ednie Brown Architects design to add 
an additional floor (1961)
   

Figure 1. 726 Hay St Perth
Further renovations occurred according to a 1961 architectural design by Oldham Boas Ednie Brown and 
Partners to add an extra level housing an indoor tea-room at the roof, and new escalators (Figure 1(b)). 
The construction of 5 levels plus a basement was assessed by Airey Taylor Consulting (ATC) in 2004 as 
part of the Metrorail City project identifying it to be a primarily steel-framed structure encased in concrete, 
with secondary reinforced concrete beams with reinforced concrete floors (4). This and other studies by 
ATC found that in circa 1961 a new slab at level 4 (roof) had been suspended over the old roof slab upon 
which to establish the tea rooms and new concrete roof structure upon which a plant room was built at 
level 5. Over time, leaks at the escalator skylight allowed water to move within a double slab arrangement 
on level 3 roof/level 4 slab from the extensions, down the restraint cracks soaking through the slabs and 
thence into beams and columns at levels 3, 2 and 1 (Figure 4). Thus, ordinarily indoor concrete had been 
subject to a number of years of weathering. Particularly at level 3 this resulted in delamination of the 
underside of the beams (Figure 5 (c)).

It was determined that the internal suspended slabs all suffered from a regular series of long linear cracks 
at the location of the underlying major beams and columns allowing leaks to propagate into downstairs 
tenancies. This is a defect of a slab cast at a later date than the beams due to restraint by the beam 
during shrinkage of the slab. The beams themselves exhibited linear cracking due to this.  At the time of 
inspection only the ground level was tenanted, in similarity to the host of properties referred to in reference 
(1a). It was intended by a new owner to renovate the structure back into a combined retail commercial 
building with parking in the basement level. A progressive examination occurred of the structural elements 
2010-2011 as follows.



Figure 2: Reinforcing Mesh Level 2 ceiling

2.2 Slab Construction

To investigators surprise, a layer of sand was found in 
and above the plaster adhered to the concrete, 
suggesting the concrete may have been cast with a 
fine blinding layer on a plaster already prepared on 
the formwork. The slabs were reinforced with a mesh 
which was on the soffit side at a depth of 
approximately 10 mm (varying 0-20 mm).  To this was 
adhered a thick 10 mm plaster (Figure 2). The low 
cover approach possibly intended as a combined 
concrete-plaster reinforcement in addition to a 
shrinkage measure at the interface. Further 
investigation at The Battye Library (Figure 3(a)) 
confirms this low cover. At time of inspection, areas 
not affected by water the plaster was still adhered and 
reinforcement was found to be quite shiny (passive) 
or grey state consistent with galvanising.

The 1921 slabs contained a rectangular mesh with a lower diameter wire found 2.8 mm on the soffit side 
welded to the top 4.52 mm which appeared galvanized. Checks in less damaged areas confirmed a 
galvanised mesh similar to “Clinton Electrically Wired Fabric” which is possibly the earliest usage of this 
material in Australia (5). A dissimilar, yet to be identified helical wire mesh was found in the level 3 balcony 
soffit.

“Bluemetal” local escarpment quarried granite aggregate was discovered to be employed in all concretes, 
of maximum 40 mm in 1961 and 30 mm in the 1921 roof and floor samples, 40 mm in columns, with large 
aggregate pieces noted in the balcony 3 slab of 65 mm. We refer the reader to the theory, test regime, 
results and durability projections of a 23 core durability study of this historic concrete (and associated 
bitumen, render and plaster) first reported in 2021 (7). Key durability findings relevant to decisionmaking 
in the renovation summarized herein.

a) Layup of reinforcing mesh
over beams 1921

       State Library Image Number 007188d

b) Gravity assisted pour, 1921
State Library Image Number 007190d

Figure 3: Historic images of slab construction, 726 Hay St



Figure 4: Slab and inundation locations 726 Hay St

2.3 Slab Durability Findings
The concrete core sampling survey 
revealed the 1961 (49 years of age) 
reinforcement of the level 5 plant room 
floor slab protected by a steel roof to be 
in a shiny passive state nevertheless the 
concrete was formally at the end of its 
design life at the design age despite 
paint, topping and an intact 
wood+bitumen seal on the soffit side.

The original roof at level 3 (89 years of 
age) was understood to have had this 
same wood floor over a layer of bitumen, 
on its top side (probably the deck of the 
original roof garden upon which the level 
4 slab was cast). In other areas this 
upper slab was missing and the 1921 
slab exposed directly to the elements 
once the bitumen had broken down. A 

very significant rate of carbonation was present on both the level 3 floor and roof in order for rates to have 
reached 7-10 mm√year or greater compared with 2-3.2 mm√year elsewhere; it is hypothesised this may 
be due to the process of bitumen application or its decomposition.The level 3 suspended floor slab was 
indoor and did not have a bitumen membrane present and exhibited the reverse, and more expected4 
trend with concrete carbonating more rapidly from the soffit side (1.1 top side vs 8.5 mm√year soffit) 
indicative of weak concrete.

For most concretes the remaining life to the soffit reinforcement from carbonation was zero, due to its 
position at the base of the carbonated slab concrete (Figure 2). Given these circumstances the only cores 
that had “mid-range” durability projections of interest were the level 3, balcony 1 and balcony 3 slabs. 
Balcony 1 had approximately 80 years life left in its top reinforcement, whereas balcony 3 had less than 
1 years predicted for both reinforcements.

In slabs and other members voids due to 1920’s consolidation quite often ran around the actual 
reinforcement itself, not well accounted for by formalised durability projections from typical matrix 
character and reinforcement location.

The probabilistic threshold of corrosion assumptions were as follows. Light corrosion was noted in three 
fully carbonated slab samples at the background level of chloride at 0.01 % by weight of concrete, 
suggesting this to be the onset of corrosion due to carbonation and exposure to leaks, rather than purely 
chloride attack from the leaks. A result of 0.02% chloride by weight of concrete surface rust was evident 
in the past leak area with more vigorous consumption of reinforcement occurring at sample 2 (0.04% by 
weight of concrete). Accordingly, in estimating the risk of reinforcement corrosion due to chloride, a lower 
threshold of corrosion due to chloride was set at 0.02% by weight of concrete and an upper bound at 
0.04%. Once adjusted this is in good agreement with the fib lower estimate (0.2% by weight of cement); 
yet lower than the 0.6% generally referenced fib by weight of cement (9).

There was an obvious dichotomy of those concretes exposed to the leaks that had accumulated ≥0.02 
% chloride and those that had not. Level 3 balcony slab (D = 0.475 x 10-13 (89 years)) and the south-west 
corner of level 3 roof slab (D = 0.475 x 10-13 and 0.63 x 10-13 m2/s respectively, age 89 years) had 
sufficient Fick’s law curvature to suggesting the “true” value of the slab concrete diffusion constant. 

4 Horizontal surfaces have more rapid carbonation rates which is attribute to these being still zones where CO2 can 
accumulate.



For chloride ≥0.02 % by weight of concrete at the reinforcement in the present day were already rusting, 
thus the remaining service life was zero unless remediated. The slab reinforcement with background 
values of 0.01 % by weight of concrete near the soffit, and remote from the chloride source at the top of 
concrete projections for time to reinforcement were dominated by Cs (surface concentration of chloride). 
If Cs was less than either threshold, this means the life expectation may extend significantly (infinitely 
according to mathematics), and this is reported previously (7) as “> 100 years”. Only one sample, level 3 
balcony 2 had an appreciable level of chloride that could result in corrosion at some future point in time; 
this was protected by cover to the reinforcement, so this too was expected to last > 100 years.

2.4 Beam and Column Construction and Condition

The building was designed using elastic rather than plastic theory and in modern terms this meant it was 
significantly over-engineered with a frame of major beams and columns that were concrete encased steel. 
The largest reinforced beams of the basement were 550 mm deep x 470 mm wide. It was noteworthy 
that in many locations damage was initially mechanical from the installation of a fire sprinkler system 
(Figure 5(a)). At the level 3 there were a significant density of minor reinforced beams of 300-320 mm 
depth x 200 mm width supporting the roof slab. The beam design relied upon a triple 20 mm round bar 
reinforcement tied into columns. This could not be cored from the underside without structural damage. 
Measurements were taken of the cover and an estimate made of the residual service life from vertical 
edge carbonation measurements. Of particular interest were “thin beams” found on level 3 which had 
been supplemented with brickwork in 1961 probably for fire insulation reasons, which had only 20 mm 
cover from the vertical edge. At level 4 delamination of the bottom layer of concrete of encased I-beams 
had occurred. The concrete encasement there was also tested.

Some surprising results ensued, which was an absence of carbonation on painted, plastered vertical 
faces of both the 1921 and 1961 beams (Table 2). Carbonation had occurred on the interface of the steel 
beam and the concrete encasement of the 1961 beam5; but not the plastered side.  Some finely 
carbonated voids were seen in the 1921 concrete. The generally poor condition of the underside of beams 
on level 3 and steel encased beams of level 4 was attributed to poor consolidation allowing surface 
corrosion to delaminate the underside when wet; steel had lost no substantial section enabling re-use.

(a) Mechanical damage, basement (b) Water damage, level 3 (c) Deep beam delamination

Figure 5.  Damage to Beams, 726 Hay St

2.5 Role of Renders and Plasters in Column, Beam and Facade Condition

Column augmentation for the concrete had occurred to construct the upper level in 1961 which supplied 
interesting multiply fronted carbonated samples. It was discovered (from the partial carbonation of 
external bonded renders) that concurrent carbonation of the render and concrete, was also occurring. As 
such, the renders could not be considered true cover. Render and concrete carbonation rates appeared 
inversely related (7) with a fit to a linear combination (Table 2) suggesting carbonation rates are 

5 A >35 MPa indoor concrete is expected to have a coefficient of circa k = 3.5 mmyear, which agrees with observations.



dominated by the availability of calcium-based reactant of the composite as a whole consistent with 
TR61/CARBUFF buffering concepts (10).

Table 2: 726 Hay St Carbonation Constants derived from Phenolpthalein Testing
Sample Suite Plaster

𝑘1
(mm√year)

Render
𝑘2

(mm√year)

Concrete
𝑘3

(mm√year)

Linear Combination (mm√year)

𝑘 ∝  
∆𝑋1𝑘1 + ∆𝑋2𝑘2 + ∆𝑋3𝑘3

𝑋1 + ∆𝑋2 + ∆𝑋3

INDOOR REINFORCED 
BEAMS & COLUMNS
(vertical face-7 cores)

0.29 - 0.75 1.29 1.9 - 2.8 0.5 – 1.5

CONCRETE ENCASED 
STEEL6

(vertical face - 4 cores)

0
plastered 

side
-

2.1-2.8 (1921)
1.4 (1961)
steel side

-

OUTDOOR REINFORCED 
CONCRETE
(vertical and horizontal -
6 cores including render; + 2 
render samples only)

0.4 - 2.11 0.6 - 1.6 0.5 - 1.6

2.6 Façade Condition

In Perth the prevailing sea breeze is from the south-west. The most exposed condition for chloride was 
thought to be an arch at the top of the south-west façade exhibiting some top and soffit side reinforcement 
corrosion. A through-core was taken through this 280 mm arch. Chloride contamination was found on the 
top-side, with a characteristic diffusion profile commencing from the render at 0.09% bwoc. 
Reinforcement at 57 mm was sampled as part of this section with corrosion just commencing at the upper 
reinforcement at 0.02% by weight of concrete. The carbonation front was 6 mm into the concrete (0.5-
0.6 mmyear) and thus the corrosion threshold assessed as chloride attack. Chloride diffusion modelling 
from this good example of diffusion mechanism revealed D to be 1.1 x 10-13 m2/s. 

At the underside of the same arch there was complete shelter from chloride with levels at a constant 0.01 
% by weight of concrete. The soffit reinforcement at 55 mm depth (35 mm cover – confirmed from 
cessation of rust stains/debris) was completely rusted out and a spall had occurred due to this in the past. 
Carbonation front assessments were 5 mm into the concrete and a further 20 mm into the spall, indicating 
carbonation an important promoter of rusting at this location. The reinforcement was however a further 
10 mm in from the carbonation front along the spall edge suggesting depassivation via a pH drop 
preceding the phenolpthalein front, which ourselves and others have discussed (6, 7).

Two ring beams of the north façade were cored – one from 1961 concrete the other 1920’s. Both had 
background level chloride concentrations at 0.01% by weight of concrete. Together with the render 
observations this suggested a lower chloride risk on this façade. Carbonation ingress was likewise 
significantly lower on outdoor assessments and reinforcement drilled was shiny indicating a passive state.

Some efforts were made to use render as a de-facto indicator of weathering compared to the south-west 
arch – a north-west cornice and north-west arch render were sampled. Chloride levels in both were 
approximately half that of the south façade at 0.04% by weight of concrete.

The West balcony wall, mid-way between the two facades had a relatively high chloride background of 
0.02 % by weight of concrete. If the chloride threshold was assumed to be 0.02%, the remaining life would 
be zero years; if a higher threshold assumed then greater than 100 years expectation. This example 
indicates issues with sensitivities of the models when both the threshold and results are low. Carbonation 
results had a low level of penetration into these vertical surfaces at 5 mm into the concrete.

6 Zero penetration of carbon dioxide was also observed in one reinforced column.



Chloride accumulation at the west and south facades that challenged the durability had occurred on the 
top level and top side of the concrete, with carbonation the issue soffit side. The north façade exhibited 
considerable remaining durability due to low levels of chloride and shallow carbonation depth.

2.7 Remedial and Project Approach

The variability of concrete repair costs can be a concern. Contractors may justifiably charge by square 
meter given a particular depth, or by litre or cubic meter (8). To quantify all the concrete in the beams and 
columns that required repairing, a programme of testing, visual inspection and measuring cover was 
conducted. The width and depth of breakout was refined in a side-by-side arrangement with inspectors 
to produce a quantum reviewed both by Engineer and a potential Contractor; with an indexed drawing 
displaying the locations and cross reference to the specification methodology that applied. At tender this 
assisted fixed price offers for the concrete repairs, acted as a working document for the Contractor, and 
assured that sufficient breakout was to occur for a quality repair.

All concrete repairs included the recommended methodology of breakout to a saw cut edge beyond the 
extent of reinforcement, and to a minimum depth behind reinforcement to ensure the repair had 
mechanical in addition to material bond anchor of repair mortars (8). Dry abrasive blasting with garnet 
was used for reinforcement cleaning and pre-soak treatment (plus acrylic bonding agent, where 
applicable) prior to reinstatement and curing in forms and/or taped polythene. In terms of re-passivating, 
a conservative approach was utilized in the chloride contaminated areas with galvanic anodes; the Owner 
did not wish to revisit concrete repairs in the event of leaks.  

A patch repair was inappropriate for the deep beams. To restore their integrity (following reinforcement 
cleaning and application of epoxy zincrich primer) a form and pour methodology was specified requiring 
a pre-soak let out with a tap. This was followed by reinstatement with a super fluid, high strength, low 
alkali, micro-concrete reinstatement agent. The formwork contained spouts for air to be displaced so that 
voids in the concrete do not form. The forms were to be left on for the cure period (Figure 7 (a) and (b)).

Following the revelations regarding the amount of historic topping and re-sealing that had gone before, 
all the external balconies and roofs were treated with toppings and products containing a reputable 
Australian brand of inorganic crystalline self-healing agents. This ensured that any materials further 
adhered, such as tiles, the inevitable break-down of polymeric components used in membranes and tile 
adhesives due to mechanisms such as UV attack, hydrolysis or osmotic pressure, would result in a 
temporary leak that would self-heal. The Owner supported this initiative despite lower cost alternatives 
proposed by the Contractor.

The slabs were considered an issue due to carbonation at reinforcement depth. Leaks can occur even in 
well-sealed internal spaces due to the break-down of bathroom membranes, and in an upwards direction 
due to humidity in bathrooms and kitchens.  

Design options considered for the internal slabs included demolition and re-casting, rejected due to the 
volume of material to be removed in the busy CBD. A successful re-alkalisation trial was conducted, 
however due to the low number of electrical units available, this would add to project timeframes for the 
8000 m2 to be treated. The underside of the concrete had partly adhered plaster and rusted mesh which 
would need some form of reconciliation, adding a further process per square meter. 



The building itself suggested the 
strategy (Figure 6). We had noted 
that the reinforcement mesh at the 
soffit side. This did place a natural 
limit on the volume of concrete that 
could delaminate on to the ceiling 
below. Further, to make use of 
original over-engineering – by placing 
a reinforced topping slab containing 
crystalline self-healing agents, over 
the scabbled surface of the original 
slab to cantilever over the closely 
spaced beams (Figure 7 (d)). 
Services were installed at a distance 

from the beams and soffit to ensure the past issues with mechanical damage were not revisited and leaks 
well separated from the concrete (Figure 7 (a)). The soffit was also blasted to remove plaster and clean 
any rusted reinforcement to a shiny condition before re-encapsulating with a surface tolerant epoxy to 
exclude air and water (Figure 7 (c)). The epoxy was of a glass flake type to reinforce the paint and bridge 
minor amounts of future slab particle shedding.

The solution meant that if any future bathroom installations occurred a redundancy measure of self-
healing agents would trigger in the event of any long term break down of the membrane on either side of 
the concrete.

The internal ceilings concealed the soffit remediation works (Figure 7 (e)). The façade was visited with 
traditional concrete repair (8) and coated with acrylic elastomeric paints with colours to complement the 
spire of the Wesley Uniting Church on the opposite side of Murray St (Figure 7 (f)).

(a) Form and Pour Beam repair (b) Beam following stripping (c) Protection of surfaces and spray 
application of GFR epoxy coating

(d) Installation of topping slab (e) Fitout level 3 (f) Façade upon completion

Figure 7.  Key activities and results of concrete remediation

Figure 6. Slab Encapsulation Strategy



Figure 8. Bank of NSW

3. Case Study 2 - Bank of NSW (and Dynon’s China Hall)

3.1 History and Objectives

The Bank of NSW advertises at its entry “Established 1817” 
indicating the inauguration of the bank itself, with the actual 
construction in 1935. The building structure is complete in its 
original form (Figure 8). Its neighbour, Dynon’s China Hall 
(1920) was a large emporium replaced by the Dynon’s Plaza 
precinct. What has been retained is essentially the entry, also 
now referred to as Dynon’s China Hall. The issues 
concerning the Owners were due to the continued aging of 
the concrete street facades and propensity for spalling from 
the upper cornices that functioned as awning forming part of 
the entablature.

At Bank of NSW corrosion at the base of a discontinuous 
flashing on the upper cornice (acting as an awning for the 
windows below) was noted (Figure 9 (a)). A cherry picker 
employed to investigate finding the bulging on soffit side due to water (Figure 9 (b)). Tap testing found a 
series of loose and delaminated pieces of concrete soffit and steel reinforcement within (Figure 9 (c)).

(a) Water ponding at discontinuous 
flashing

(b) Bulging paintwork (c) Following removal of loose concrete – 
arrow indicates sample location

Figure 9. Upper Cornice Investigation

3.2 Anatomy of a spall

The spall forensics indicated full depth carbonation throughout render and concrete, however only 0.01% 
chloride was found through all sections of concrete and at reinforcement depth. It is proposed due to 
even concentration this was the original chloride accelerator. The dentil had been in place and there have 
been no spalls due to this level of chloride in the previous eighty-two years. Unlike the neighbouring 
Dynon’s China Hall building, there was no protective render on the topside, and the flashing did not 
protect the top-side or back corner. It was clear that an abundance of water had traversed the awning in 
recent years. The critical factor in rusting appears this water in conjunction with the fully carbonated state 
(later-age carbonation induced corrosion).

3.3 Remedial and Project Approach

As an outcome of the condition assessments, several options were provided for concrete remediation, 
steel and brickwork repair. These included electro-osmotic treatment, traditional repair with a form of 
cathodic protection (anodes). Replacement with a precast or polyurethane facsimile is also possible, 
although typically a last resort.



Scaffolding can represent up to 25% of construction cost. The design of a façade scaffolding system 
shared over the two properties (Figure 10) aimed to gain synergies and featured a high degree of 
cantilevering from towers key shopfronts enabling detailed investigation, trade attendance, disposal of 
waste, and repainting. The design considered the height for labourers to effect these works, with 
manageable and minimal changes. By packaging this as a separate contract to the main works contract, 
the Owner would have more control of the appearance of the scaffolding, and duration of scaffold hire.

Figure 10. Proposed scaffolding solution courtesy Caledonia Group

4. Project Costs and Investment

For heritage to be preserved, construction methodologies employing strategies to keep tenants 
operational and therefore protect the owner present and future cashflows are key project enablers. At 
726 Hay St this was due to dry trades employed and an encapsulation strategy that avoided the 
demolition of the suspended concrete floors and coincidentally preserved the heritage concrete. A full 
restoration is yet to occur at 899 and 915 Hay Streets.

A slump in Perth occupancy rates occurred in 2010-2011 and the 726 Hay St project had significant 
duration, of over two years completed in late 2012, when the Premier cut the ribbon in an opening 
ceremony bringing 5,668 m² of new office space online.  Vacancy rates in premium office space varied 
from 2.9% in 2013 to just under 20% from 2013-2019 with gross income dropping and rising costs, net 
income dropping from $620 (2013) -418/m2 (2019). Considering a project cost reported by others of $15-
19 million and conservatively 80% occupancy of the 726 Hay St office space, a payback7 on the 
renovation considering the new office space only, would require 6 years. Effectively, there was also a 
rental rate increase of the retail component due to the quality of the result has since been reported by 
Lease Equity that an improvement from a facility rated as peripheral ($800-$1250 /m2/annum retail, 2019), 
premium rents are now being commanded ($3000-$4000 /m2/annum retail, ((2)) with 16-18% rental 
increases locked in.

5. Conclusions

Results from both 726 and 899 Hay St structures strongly support carbonation as a later age corrosion 
initiator for steel reinforcement in concrete given uniform backgrounds of chloride (0.01%); and such 
measures need to be addressed in the remediation of older buildings and the maintenance planning of 
structures existing and future. For facades, strategies such as electro-osmotic realkalisation and 
desalination may be of benefit if the render is still bonded. Replacement of existing chloride contaminated 
render with a matched mix design, is also a possibility to rejuvenate and further protect original concrete 

7 Payback is a simple tool that does not take into account interest.



by removing Cs, the surface concentration of chloride with propensity to diffuse, and distancing the 
concrete from capillary suction effects.

The construction methodologies in this era of early adoption of concrete at 726 Hay St showed 
considerable efforts to address durability issues by the constructors. Galvanised mesh to counter 
corrosion for example was manufactured in the USA and was likely imported via the UK (5). Other 
reinforcement had significant cover.

To enable restoration and re-use project financials must be commercially viable, and for the vast number 
of structures awaiting remediation there is a perceived responsibility by government to fund. Strategies 
discussed herein to assist true commercial viability include retaining ground floor tenants during the works 
through “dry trades” and sensitive scaffold design and site management, stabilizing costs by take-off of 
quantities prior to the works (rather than a significant portion of the project being dealt with as a latent 
condition); independent scaffolding contracts, selection of methodologies to minimize the number of 
treatments of any square meterage, preservation measures durable in themselves, and maximum 
retention of original building fabric to achieve societal expectations of a quality restoration. If our industry 
can apply these disciplines, owners are in a better position to justify their projects from the square 
meterage gains of the “upper floors” and leveraging retail/office and prime/average rental ratios. There is 
a role for the architectural and engineering consultants to optimize these strategies prior to the financial 
load of the construction project commencing.
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