
CASE STUDY

Akerlof  developed a package-by-package guidance document, 
addressing the high-impact features of  typical residential design and 
guiding the use / extent of  those features into those that should be 
‘absolute’ (rules) and those that could be more flexible (principles) 
all while controlling the route to budget. 

The end result was a concise rulebook that provided a framework 
to control both cost and embodied carbon, set against the wider 
sustainability targets of  the pipeline. The rulebook also developed 
signoff ‘checklists’ against the rules and principles, which could be 
used as part of  a toolkit for gateway signoff.

LANDSEC RESIDENTIAL RULEBOOK

The impact of  regulation change, rapid price inflation, increased 
interest rates and supply chain instability mean that the residential 
sector is now being set against some increasingly challenging 
economic headwinds.

Whilst stringent, predictable cost management is paramount in 
any given development project, the parameters within which the 
team operates rarely go beyond basic efficiency metrics when 
establishing an early project brief. 

Akerlof  was engaged to develop a residential rulebook, to support 
the briefing and planning process for Landsec U&I’s project pipeline 
of  over 4,000 residential units across London and the UK. The 
overarching aim was to go beyond a business-as-usual approach 
to early cost control, establishing a set of  key design criteria that 
should be adopted, without constraining the creativity of  the team 
through design and delivery.

PROJECT OVERVIEW WHAT WE DID THE IMPACT

• Clear, highly visual and concise guidance notes, underpinned by cost and 
performance data, for developing a cost-effective residential design

• Identification of  options around carbon reduction measures, to ensure that 
investment priorities relative to sustainability targets are properly considered

• Location-agnostic rules, 
applicable to residential delivery 
regardless of  geography

• Adoption by both internal 
stakeholders, as well as external 
delivery teams

GET IN TOUCH

Rob Littlewood
07827 258 016
Rob.Littlewood@akerlof.co.uk
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CONCRETE FRAME
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THE DEBATE ON RC VS P/T

The choice between a traditional reinforced 

concrete (RC) slab or post-tensioned (P/T) 

generally depends on a balance of embodied carbon 

targets, layout constraints, load considerations, 

future flexibility, and material price volatility.  

DESIGN TO 225mm

Residential building structural frames constitute 10-12% of total construction costs.  

With the floor slab representing 65% of this, cost control should focus on slab design optimisation, 

ensuring the leanest design that meets fire and acoustic criteria.

Using less material in the structural frame directly correlates to lower costs and reduced embodied 

carbon. 

Nearly half of a building’s embodied carbon is in the structural frame, 80% of which 

is in the floor.
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 » Construction market pricing 

trends can influence decisions on 

slab solutions.  The cost of steel 

reinforcement has shown diverse 

trends due to global demand, 

supply, and socio-political factors 

in recent years, compared to 

concrete, which has shown a 

greater degree of stability.

3.

PR
IN

C
IP

LE

DESIGN TO SUIT THE MARKET

MINIMISE  

VERTICAL  

INTENSITY

 » Alternative materials like fly ash 

and Ground Granulated Blast 

Furnace Slag (GBBS) can reduce 

carbon emissions by substituting for 

Ordinary Portland Cement. 
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BANG FOR YOUR BUCK.

The graph above shows the likely impact of a range of material additives and changes which generate carbon 

savings against the base position of the concrete frame. As previously noted, it is easiest to have a greater 

impact in the floors than other elements but this doesn’t always generate the biggest ‘bang for your buck’. 

This area of the market is an evolving one with concrete and material technology changing all the time.

CHOOSE HIGH IMPACT CARBON REDUCTION METHODS

DESIGN THE GRID TO SUIT THE SLAB,  

NOT THE SLAB TO SUIT THE GRID 

Consider options that 

maintain a 225mm slab 

depth to minimise impact  

on foundation load and  

carbon footprint. 

An RC solution with a  

6m perimeter span is  

cost-effective but may  

limit layout flexibility.

A P/T solution is more 

flexible around layouts,  

but can be more expensive 

and is over-reliant on rebar 

(see Principle 3)

SOLUTION
PERIMETER 

SPAN

SLAB 

DEPTH
REBAR

FOUNDATION 

LOAD
CO2

e
INDICATIVE SLAB COST 

£/m2

P/T

7.2
225 BASE =110kg/m 0%

0% BASE =110kg/m

6.5
225

-3%
0%

-2%
-1%

6
225

-6%
0%

-3%
-2%

RC

7.2
265

+75%
9%

19%
NFE

6.5
245

+45%
5%

11%
-9%

6
225

+13%
0%

5%
-15%

 » A regular grid—characterised by evenly spaced 

columns—simplifies construction and optimises 

material usage. The repetitive design on each 

floorplate offers a learning curve for the workers, 

increasing productivity during frame erection and 

reducing cycle times per floor – estimated  

at between 10-20%

 » To achieve maximum efficiency and minimise 

supply chain preliminaries, aim for cycle times of 

7-8 days per floor.
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DESIGN FOR A REGULAR STRUCTURAL GRID

 » When rebar costs are low, PT 

is significantly more expensive, 

when rebar costs are high, the 

price difference between a RC 

solution and PT is far less.  

 » Therefore, it’s important to 

assess the current market 

situation and anticipate 

potential changes to make the 

most cost-effective decisions.

CORES COST MONEY.

Minimising the material in vertical elements, such as columns 

and walls, is an effective way to reduce costs. Columns and 

cores not only increase structural costs but also take up 

valuable space that could be otherwise utilised for residential 

units. Simplistically, placing concrete vertically costs roughly 

twice as much as placing it horizontally.  Therefore: 

 » Keep vertical core ratios  

(the total formwork area  

of the cores as a % of the 

overall slab soffit) to  

between 35 and 40%. 

 » Keep column sizes to a 

minimum. 650mm-850mm  

x 250mm is optimum. 

Minimise different types of 

columns.

 » Keep core walls 250mm thick.

 » Use uniform and regular core 

shapes for efficient slipform 

or jumpform construction.

 » Simplify staircase finishes with 

surface-mounted services and 

handrails, and straightforward 

wall and floor finishes for 

programme efficiency.

 » Design slabs and grids 

considering temporary 

loading during construction.

 » Likewise, employing recycled 

steel and embracing 

new steel manufacturing 

technologies can further 

decrease carbon footprint. 

 » However, consider the  

cost-effectiveness of these 

methods to maximise carbon 

reduction within your budget.

OTHER CONSIDERATIONS

 » Adopt innovative casting 

methods into the slab for 

safety and efficiency, such as 

GRP riser flooring, cast-in 

fire collars, Unistrut for MEP 

services, and façade panel 

bracketry.

* Based upon Q2 2023 data | ** Green concrete |  

*** Made from recycled steel using 100% verified renewable electricity in an Electric Arc Furnace

As a rule of thumb, a 225mm flat RC slab will 

provide the most cost-effective floor solution,  

but it requires grid fixity of 6m at the perimeter 

(refer to table) which may place too many 

constraints on the architectural layouts. P/T often 

offers more flexibility and potential for material 

and floor-to-floor height optimisation.

 » Ensure consistent floor-to-floor 

height (optimum 3m to 3.2m), 

flat slab design for efficiency, and 

avoid features that complicate 

the frame or require additional 

support. 

 » Work hard to eliminate 

downstand beams, staggered 

balconies or projecting parts of 

the floor plate that requires back 

propping until the whole frame 

is complete.

 » Consider offsite fabrication 

for vertical elements, such as 

pre-cast columns, cores, and 

prefabricated staircases, to speed 

up onsite construction progress.

 » Use proprietary table 

formwork for time-

efficient slab construction 

with a good finish, 

minimising the need for 

plywood (which increases 

time and cost).

 » Avoid double-height floor 

space, offsets in the frame 

design, and overhangs of 

concrete floorplates.

PRE-CAST CONCRETE FAÇADE
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Pre-cast concrete panels offer versatile 
façade design options, available in 
large or small panel assemblies. 

The input costs for panels can vary 
significantly on factors such as type, material 
volume, mould complexity and programme. 

Generally, the most significant 
contributors to the overall cost are 
the volume of material and complexity 
of the mould – together accounting 
for 40% of the total panel cost. 

Optimising these is critical to 
maintaining cost control.
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MAXIMISE REPETITION

DESIGN TO SUIT PUNCHED  
OR ALPHABET PANELS

KEEP THE VARIANCE BETWEEN 
THE QUANTITY MEASURED 
‘NET’ (A-RED) AND THE 
QUANTITY MEASURED ‘GROSS’ 
(B-GREEN), TO NO MORE 
THAN 20% (WITH THE GROSS 
QUANTUM BEING NO MORE 
THAN 20% MORE THAN NET)

AVOID 3-DIMENSIONAL FAÇADE 
PANELS OR LARGE STEPS (OVER 
300MM)

RINSE AND REPEAT  

Repetition is critical in the 
manufacture of pre-cast for 
several reasons, including 
improved consistency, efficiency, 
quality, risk and cost-effectiveness. 
It forms the foundation for 
standardisation, automation, skill 
development, and continuous 
improvement, all of which 
contribute to successful and 
cost-effective panel production.

It may be possible to provide 
a greater level of relief and 
articulation for the same cost, 
by committing to enhanced 
repetition of the façade design 
– this is because costs generally 
decrease with greater repetition 
through economy of scale, where 
bulk purchasing of materials and 
components, optimised workflow, 
and reduced setup times can 
lower production costs / unit.

TYPICAL 
CLADDING 
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1. PUNCHED / SOLID  
PANEL
 The simplest and most cost-
effective pre-cast façades with 
‘punched’ openings that allow 
pre-installation of windows.

PCC PANELS ARE CLASSIFIED IN THREE CATEGORIES: Relief and texture can be cast into the panel finish using a form liner, such as Reckli, without the need for 
additional facing materials. Examples include:

2. ALPHABET  
‘M’ OR ‘N’ PANELS 
Required where there is a  
desire for reduced spandrel 
depth. They are less cost-effective 
given the likely need for site 
glazing and use of temporary 
steel chords for stability during 
transportation.

AIM FOR AS FEW PANEL TYPES AS POSSIBLE, WITH 70-80% OF 
PANELS MANUFACTURED FROM THE SAME SUITE OF MOULDS 
THROUGHOUT THE FAÇADE .
 
MINIMISE THE NUMBER OF PANELS OVERALL TO REDUCE 
TRANSPORTATION COSTS AND HANDLING ON SITE.

3. COLUMN & BEAM  
PANELS 
Required for higher storey 
heights or large spans of glazing. 
The cladding typically is held in 
front of the columns and slab 
edge and hence maximises the 
area available for glazing (for 
example on GF design).
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FORM LINERS (If relevant)

FINISHES AND FACING MATERIALS
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Prioritise repitition &
diminish complexity
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FORM LINER PRINCIPLES

FINISHES AND FACING MATERIAL PRINCIPLES

Design for use with standard products.  A new bespoke pattern requires a 
new ‘Master’ to be made to cast the rubber mats from, adding significant costs to the 
formation of the pattern.

Use deeper patterns sparingly. The deeper the pattern, the more rubber is 
needed to make the mats and the more concrete is needed from lowest point of the 
pattern.  Everything protruding beyond this is additional concrete. The greater the volume 
of concrete the higher the costs.

1A.  

2A.  

1B.  

2B.  

2C.  

COST OVERVIEW

Like other façades, pre-cast is usually expressed as a unit rate 
of £/m2. This doesn’t however always illustrate the cost of the 
façade articulations and projections. The quantum of façade 
when measured flat (or nett, A below), following a single 
straight line across the perimeter, is less than when measured 
around every feature, reveal or pier (e.g. gross, B below). 

The difference is a key point and cost driver. Intricate jointing 
geometry, unique finishes and complex detailing (as illustrated 
by the visual to the left) all add cost. 

The more complex the scope, the more complex 
the mould, the greater the cost of materials, 
labour, production and the more expensive the 
façade.

Choose cost effective colours and 
pigments. Where pigments are used, red, 
black, yellow are iron oxide and generally more 
cost effective than green or blue, which are very 
expensive pigments.

Select a cost effective veneer. Where a 
veneer of brick, stone or tile is cast-in the face, the 
costs for these types of materials can range from a 
budget brick, right up to hand made faience tile and 
have a big impact on overall costs.

Select an appropriate brick. Where utilising 
bricks as a facing material, select a brick that can be 
cut and used on both sides rather than having to 
discard one half each time.
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