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Introduction
Concrete has been used extensively as a building material in civil and commercial construction for many 
years and is a proven building material providing great strength and durability.
The leaky homes crisis of the late 1990’s has seen many changes to building regulations and a considerable 
increase in the compliance costs for traditional timber framed houses.  This has lead to an increase in 
interest in the use of alternative materials for residential construction. Concrete panel housing, in particular, 
is rapidly gaining in popularity.
However, while there is a wealth of information, knowledge and experience on the use of concrete in 
commercial construction this is yet to filter in to the residential market.
This manual has been written to provide a guide to developers, architects, engineers and contractors who 
may be considering taking advantage of the benefits available from the construction of a concrete panel 
house.
The manual is divided into 3 parts.

PART 1 – GETTING STARTED
Containing general information needed by anyone considering building a concrete house, this section covers 
concrete as a building material, methods of construction and information on the feasibility and planning of a 
concrete house.

PART 2 – DESIGN AND ENGINEERING
There are issues that are commonly encountered with any building method and concrete is no exception.  
Guidance for common architectural and structural design issues are given in this section.
The suggestions given will help reduce construction time and therefore cost while maintaining very high 
levels of structural integrity.

PART 3 – CONSTRUCTION 
While each site will have its own unique conditions this section highlights some common construction and 
project management issues that should be considered.

These sections have been written based on Reid’s™ experience of over 20 years leading the precast and 
tilt-up construction industry as a developer and supplier of concrete reinforcing, fastening and lifting 
solutions.
This manual will give the reader an overall appreciation of the process of designing and building a concrete 
panel house.

Concrete Panel House Guide
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1.1.1 Traditional New Zealand Houses

New Zealand houses are traditionally structural timber 
framing with veneer cladding of timber, brick or 
composite material for weather tightness and aesthetic 
appeal.

While insulation is installed within the timber 
frame there is still a common complaint 
that New Zealand homes have a range of 
temperature extremes. Maintaining an even 
comfortable temperature is difficult and often 
not well managed.

1.1.2 The Living Environment

Comfortable homes are ones where the occupant 
does not tend to notice the changes in the external 
environment because the internal air temperature is 
comfortable and stable.

1.1.3 Thermal Mass

PART 1 – GETTING STARTED

1.1 COMFORTABLE HOMES
Thermal mass is term used for the property of a 
material to absorb and store heat. 

Concrete is a high thermal mass material with the 
ability to absorb a considerable amount of heat energy 
when the outside temperature cycles outside the 
comfort zone. This energy is then released slowly to 
keep the internal temperature within the comfort zone.
Thermal mass has the overall effect of flattening out 
the temperature variations of the internal environment.

25
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Internal Wall 
Temperature

Comfort Zone

Thermal Lag

Figure 1.1.2

Water 4186

 Concrete 2060

 Sandstone 1800

 Compressed Earth Blocks 1740

 Rammed Earth 1673

 FC Sheet (Compressed) 1530

 Brick 1360

 Earth Wall (Adobe) 1300

 Concrete Block 

 Timber 

Material
Thermal Mass (volumetric 
heat capacity, kJ/m3/�k)

Table 1.1.3

For more information on thermal 
mass turn to section 2.2.6.
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1.2.4 Earthquake Resistance

The seismic performance of correctly designed concrete 
buildings is exceptional. Seismic forces are resisted by 
the ductility of reinforced concrete and  panels can be 
designed to yield in a controlled manner in an extreme 
event absorbing the energy of earthquakes while the 
building remains standing and the occupants safe

Often after an earthquake any localised damage can be 
fixed with simple low cost repair options.

1.2.5 Fire Resistance 

Concrete walls provide excellent resistance to fire and 
heat and effectively inhibit the spread of smoke and 

flame, while also retaining their structural integrity.

1.2.6 Acoustics

The high density of concrete resists the transmission 
of airborne noise. Concrete is especially effective at 
reducing low frequency sounds that make less ridged 
walls vibrate (e.g. music from adjoining properties).

1.2.7 Load Bearing

One of the greatest advantages of concrete walling is 

its ability to carry structural loads. 

This allows the use of long span pre-stressed concrete 
intermediate level floors increasing the usable free 
space in a house by eliminating columns or other 
supporting framework.

1.2.8 Architectural Finishes

Concrete can be finished in many ways, from exposed 
aggregate to honed or polished coloured concrete.
Because concrete does not rot, split, warp or corrode it 
provides a superior base for paint or textured coatings 
to be applied and will not cause paint coatings to 
deteriorate like some cladding materials.

1.2 BENEFITS OF CONCRETE 

1.2.1 Cost Benefits

As concrete walls have high structural strength 
inter-level pre-stressed floors can be simply and 
inexpensively connected to the walls, maximising 
internal volume and giving high floor load carrying 
capacity.

Panels for up to six story high walls can be cast and 
lifted into position as one piece speeding multi-story 
construction dramatically.  Concrete panel houses 
become more cost effective when building a multi level 
dwelling.

Because of the benefits of thermal mass in concrete 
long term cost benefits can be seen from the reduced 
need for mechanical temperature control.

1.2.2 Design Flexibility

Using concrete has allowed architects world wide to 
create award winning designs for both residential and 
commercial projects. 

Concrete frees the designer from many of the constraints 
found when using other materials.  Features can be 
created in the finish of the panel face and concrete 
construction also offers good acoustic and fire ratings.

Pre-stressed floors remove the need for internal support 
columns allowing the designer to create wide open 
spaces.

Concrete house design is only limited by  project 
budget, method of casting and designers imagination.

1.2.3 Durability

Concrete structures will outlast most other building 
materials. Even in the most adverse weather conditions 
concrete offers the most reliable performance.

In the event of a natural disaster like flooding, concrete 
walls can easily be cleaned and restored with minimal 
work. Concrete will not rust, rot, corode or warp like 
other materials.

 100mm 1 hour

 120mm 2 hours

 150mm 3 hours

mm hour

Table 1.2.5
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Designers have a great deal of flexibility in finished 
looks and many concrete producers have specialist 
technical assistance for architectural concrete.

1.2.9 Speed of Construction

Concrete panel construction is a faster method of 
construction than most timber frame methods. Initially 
it may appear that construction work is slow as the 
panels are cast however the work progresses rapidly 
with the erection of the panels and secure lock-up 
stage can be achieved quickly.

1.3 THE BUILDING PROCESS

1.3.1 Overview

Building a concrete panel house is not a complex task, 
although good planning in the early stages ensures 
the elimination of costly mistakes in the latter stages. 
Trades need to be co-ordinated and made aware of the 
required adjustments in method when building with 
concrete.

�Q  Walls are cast either on-site using the floor slab as 
a casting bed or off-site in a pre-casting factory.

�Q  A crane is used to lift the panels in place, either 
from the slab or the frame used to transport panels 
from the pre-cast factory.

�Q  Water, power, gas and electrical services need to 
be cast in to walls. 

�Q  The roof can be constructed in the same manner 
as any other construction method.

1.3.2 Wall Casting Process

Walls are both the structural and weather tight 
elements in one unit. 

There are a number of ways the building could 
progress depending on the casting process employed.

Walls can be cast:

�Q  On site – a process called  “Tilt-up”.

�Q  Off site – a process called “Precast”

1.3.3 Tilt-up (On Site Casting)

Tilt-up uses the floor slab as a casting bed. The 
panels are then tilted up directly into their final 
position. Where space is limited “stack casting” can be 
employed.

Stack casting is the process of casting panels one of 
top of the other, and is a particularly effective process 
when there are many panels needed of the same 
design, or where smaller panels can be cast on top of 
larger panels.

To use the slab for casting it needs to be large enough 
to take the dimensions of the largest panel.  If it is 
not then a temporary casting platform can be made to 
extend off the main floor.

Figure 1.3.3a

Figure 1.3.3a – Stack Casting

Concrete Panel House Guide
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Once placed, the panels are supported by a cantilever 
connection to the floor slab or alternatively are located 
in rebates.

The footing under the panel is not necessarily load 
bearing and may be used to support and level 
the panels during construction while the adjacent 
thickened floor slab may be used to support long term 
wall and roof loads.

1.3.4 Precast (Off Site Casting) 

Panels can be precast on site away from the building 
area or off site in a precast factory. 

Precasting allows for walls to be cast in advance of the 
main construction starting and may help in providing 
more consistent panels for a contractor inexperienced 
in using concrete panel construction methods.

The panels in the below diagram are supported by 
a cantilever connection to the floor slab. Once the 
foundation / floor has cured the props can be removed.

1.4 TYPES OF CONCRETE WALLS

1.4.1 Wall Construction 

Typical concrete walls consist of 3 main layers to 
produce the final wall. 

Structural Layer – This layer will be 100-200mm 
thick and provides the bulk of the thermal mass 
benefits if located inside the insulation layer.  The 
actual panel thickness will depend on the loads that 
are to be supported and panel height.

Insulation Layer – While the insulation can be placed 
either side of the structural layer to make the most of 
the thermal properties it should be placed on the outer 
side of the structural layer.

External Wythe – This is the weatherproofing layer 
and usually the basis of the final cladding. It can be 
finished in a number of ways to give an impressive 
architectural finish.

With some plaster systems the external finish may also 
be an insulating plaster. 

Lining of a concrete wall is necessary if no insulation 
layer has been sandwiched between the External and 
Structural concrete wythes.

For external walls when using solid concrete strapping 
and lining is necessary to provide the minimum 
insulation values required by building codes.

The following three examples represent the general 
and most common structural methods.

Wall levelling 
pad

Grade prepped for 
floor

Temporary prop

Infill concrete wall 
foundation to complete
floor

Figure 1.3.4
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1.4.2 Concrete Strapped and Lined

While the concrete will assist in moderating 
temperature changes inside the house this type of 
construction does not benefit from the thermal mass of 
concrete because the insulation layer is on the inside 
face of the concrete. 

Services can be easily provided by fitting them within 
the insulation layer after the panels are erected. 

1.4.3 Reid’s™ Nirvana™ System

Because Nirvana™ is a sandwich panel system with 
the insulation on the exterior of the structural layer 
it maximizes the benefits of thermal mass. The foam 
insulation isolates the external temperature and helps 
keep the internal temperature stable.

The Nirvana™ pin is a thermal insulating high strength 
connection tying the two layers of concrete together.

Conduit for services is placed within the structural 
layer or foam layer during panel casting.

Structural / 
weather

100-150mm

Insulation
20-30mm

Internal plaster 
board lining

Metal or timber 
strapping

Figure 1.4.2

Nirvana™

Insulation
30-50mm

Weather
50-80mm

Structural
100-150mm

Internal Face

Figure 1.4.3
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1.4.4 Concrete Plaster Systems

This system offers some thermal mass advantages 
because the insulation properties come from an 
external insulating plaster coating.  This coating also 
gives a variety of external architectural treatments but 
is reliant on skilled labour for installation so can be 
expensive.

Once again forward planning is needed as services are 
located within the structural layer.

1.4.5 Pros and Cons of Each System

Strap and Line, Nirvana and Concrete Plaster construction methods are the main walling types used for concrete 
construction.  While variations can be designed for a particular purpose they are typically modifications of one of 
these three main systems.

Designers should select a system that provides the performance required depending on climate, resources, budget 
and design constraints. 

Insulation Plaster
20-30mm

Internal
Face gib 
lined or 
plastered

Structural
100-150mm

External weather 
layer, coloured 
and textured 
plaster

Figure 1.4.4

Pro

 Strap and Line �Q  Simplified casting �Q�� Doesn’t utilise thermal mass

�Q  Acoustic insulation �Q�� Internal lining adds to cost

�Q  Services easily located behind gib

�Q  Less concrete 

 Nirvana �Q  Thermal insulation �Q�� Longer casting time

�Q  Thermal mass �Q  More concrete

�Q  Acoustic insulation

�Q  Services easily located in foam  

  Plaster �Q Simplified casting �Q�� Higher cost

�Q Acoustic insulation �Q�� Requires skilled applicator of plaster system

�Q Less concrete �Q�� Insulating plaster is inefficient

System Con

Table 1.4.5
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1.5 FEASIBILITY INVESTIGATION

1.5.1 Overview

As with all methods of construction there must be a 
thorough assessment of the site, especially for the sites 
suitability for concrete construction.

While most house designs and sites are suitable for 
concrete panel construction this section deals with the 
variables that need to be considered.

1.5.2 Site investigation

The following areas require clarification in the 
initial site survey to ensure suitability for concrete 
construction.

�Q  Ground conditions

�Q  Crane access.

�Q  Longest reach for the crane. 

�Q  Truck access if casting off site.

�Q  Casting bed location if casting on site.

�Q  Propping restrictions.

The following sections give the criteria of what needs

to be satisfied to ensure suitability of the site.

1.5.3 Geotechnical Investigation

The ground conditions must be suitable for a house 
using heavy building materials. Most subdivisions 
will have been required to have a geotechnical 
investigation that will highlight any areas of low 
strength ground and may make recommendations for 
maximum permissible bearing pressures.

In most normal situations a concrete house will 
not require any different foundation designs 
than a timber framed home with a concrete 
floor and will be designed around the standard 
maximum bearing pressure of 100kPa.

1.5.4 Cranes

Cranes will be one of the most expensive pieces of 
equipment hired onto the site.  To minimise this cost 
it is important to plan ahead to try and reduce the size 
of the crane needed and the time it spends on site

Things to consider are:

The load – Weight and dimensions of a panel are 
key information. An estimate of the dimensions and 
weight will assist the crane hire company to correctly 
assess the most suitable crane for each application.
Typically most residential panels tend to be about 1 to 
10 tonnes. Some can exceed 15 tonnes but this is not 
common.

How close can the crane get to the lift load – Lifting 
capacity of a crane is determined by the distance the
load is from the centre of rotation. 

Obstacles the crane has to work around in order to 
complete the task – Power lines, trees and buildings 
can all impact on the operation of the crane.  Each 
obstacle adds time and complexity to the job.

The suitability of the ground conditions – Confirm that 
the ground area is big enough to support the weight of 
the crane moving into position and when working. Also 
check the stability of the ground and identify potential 
trouble spots such as underground water mains or 
drains. Crane access on and off site also needs to be 
considered.

Cranes can be set up on sloping ground but they have 
to levelled before lifting. The crane operator may need 
to bring additional materials and equipment to level 
the crane. 

The impact of the crane operation on the general 
public – If the operation of the crane results in extra 
traffic control or loads being lifted over roadways or 
other property then any required authority  will need to 
be obtained before lifting.

Concrete Panel House Guide



278
© Copyright Reid™ Construction Systems 2007. All rights reserved. Moral rights asserted.

The need for specific lifting equipment – Discuss 
your needs with the crane supplier. Special lifting 
equipment may be needed. 

Consider requesting a site visit by a crane company 
representative.

1.5.5 On or Off Site Panel Casting

The decision on whether to cast on site or off site will 
be influenced by a number of factors. 

Typically:

Site area – Space available to cast on site or not. 

Weather and time of year – Weather extremes, 
especially rain, can affect the finish of panels cast 
outside.

Transportation – Transport limitations may restrict the 
size and weight of panels brought to site.

Labour and skills – If there are not tradesmen with 
concrete placing skills available it may be advisable to 
have pre-cast panels made to obtain the best possible 
finish.

1.5.6 Propping Restrictions

Before panels are permanently fixed in place they need 
to be temporarily propped.  If casting onsite propping 
onto floor space that will consequently be needed 
for casting panels needs to be avoided. Ranges of 
propping solutions are available depending on panel 
size and variations in the propping base ie. propping to 
floor slab or deadmen, etc.

Concrete Panel House Guide
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2.1 DESIGNING A CONCRETE HOUSE

2.1.1 Overview

Designing a concrete house is no more difficult than 
designing for any other building material.
Because it can be cast to form almost any shape 
concrete offers a great deal of architectural flexibility as 
a primary building material.

2.1.2 Effectively Utilising Concrete

The concept and benefit behind building in concrete 
is to integrate the natural structural and thermal 
properties of the material to create an architecturally 
attractive house design that provides a comfortable 
living environment with reduced long term energy 
costs.

This provides excellent opportunities for the designer 
to minimise the use of artificial temperature control by 
controlling the natural heating and cooling at different 
times of the year.

New Zealand homes tend to have large glass areas 
which can make for excessive heating in summer and 
heat loss in winter.  When combining the thermal 
mass qualities of concrete with solar heating it is 
possible to create a cost efficient and extremely 
environmentally friendly home.

2.1.3 Physical Limitations of Concrete

Concrete has considerable strength, however it can be 
chipped easily when shaped into sharp edges. 

As long as sharp edges are avoided by using 
appropriate detailing this physical limitation can be 
avoided while still maintaining a large amount of 
flexibility in the design.

PART 2 – DESIGN & ENGINEERING

Concrete does not form sharp edges 
well and is easily damaged

Sharp edges should be avoided
to add strength

Figure 2.1.3
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2.2 THERMAL PERFORMANCE

2.2.1 New Zealand Standards

The establishment of the thermal or insulation 
properties of materials and buildings is covered by:

NZS 4218:2004 Energy Efficiency – Small Building 
Envelope. (300m2 or less).

NZS 4243:1996 Energy Efficiency – Large Buildings.

NZS 4214(int):2002 Methods of determining the total 
thermal resistance of parts of a building.

2.2.2 Thermal Conductivity (k)

Thermal conductivity is defined as the ability of a 
material to conduct heat or, more clearly defined as, 
a physical constant for a quantity of heat that passes 
through a volume of a substance in a unit of time for a 
unit difference in temperature.

Thermal Conductivity has the symbol - k

2.2.3 Solid State R-values

R-values are a measure of the resistance to heat 
transfer. If a material has a high R-value then it has 
greater insulating properties. 

R-values are used to establish compliance with the 
New Zealand Building Code in regards to the thermal 
efficiency of a building. 

R-values for a single material is given by the equation:

R = L/k 

Where: L = Material thickness (m)

 k = Material thermal conductivity (m2K/ W)

Where a wall section is made from a composition of 
different materials (including air gaps), the R-value of 
each material is calculated and summed for a total 
value through the wall.

NZS 4218:2004 requires buildings with more than 
30% total wall area in glazing to use calculation or 
computer modelling methods.

2.2.4 Typical Material R-values

The following table give conservative generic values 
sourced from various NZ Standards and BRANZ 
publications.

R-values of specific products are likely to be higher 
and the product manufacturer should be consulted.

Note: The above values are the steady state values 
for the individual materials themselves and may be 
improved dramatically by utilising thermal mass.

  50 1.6 0.03

  75 1.6 0.05

  100 1.6 0.06

  150 1.6 0.09

  200 1.6 0.13

  30 0.038 0.79

  40 0.038 1.05

  50 0.038 1.32

  30 0.03 1.00

  40 0.03 1.33

  50 0.03 1.67

  12 0.22 0.05

  18 0.12 0.15

  47 0.12 0.39

  94 0.12 0.78

Material Thickness k (W/mK) R (m2K/W)

Concrete

Expanded
Polystyrene

Dry Air

Gypsum Board

Pine Timber

Table 2.2.4
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2.2.5 Typical Sectional R-values 

R-values for various sections can be calculated using 
NZS 4214(int):2002. This standard provides values 
for mainstream building materials as well as formulas 
and examples for calculating R-values for wall 
sections.

Table 2 of NZS 4218:2004 requires the following 
minimum wall R-values for buildings of less than 
300m2 floor area and 30% of wall area in glazing for 
the schedule method.

*Solid construction being concrete, masonry, earth wall, solid timber etc.

The following R-values for concrete walls have 
been calculated using the formulas given in NZS 
4214(int):2002.

They are typical values only and indicate the overall 
values that can be expected. 

R-Value for Strapped and Lined Concrete Wall

Timber strapping is assumed to be a vertical stud at 
600 mm centres. The space between studs is filled 
with 30 mm expanded polystyrene sheet.

Walls have different R-values for timber and insulated 
lining so two values are needed and applied in 
proportion to the wall area covered by each.

Total R-value (Rb) for 600 mm stud centres using 
Formulas given in NZS 4218

f1 = 90/600 = 0.15,  f 2 =  510/600 = 0.85
1/Rb = f 1/R1 + f 2/R2

1/Rb = 0.15/0.94 + 0.85/1.47 = 0.74
Rb = 1/0.74   = 1.35
Surface resistance (NZS 4218, section 6.2)
Rsi (interior)    = 0.09
Rse (exterior)   = 0.03
Total R-value    = 1.47

  1.5 1.5 1.9

0.6 0.6 1.0

Climate zone 1 2 3

R
Non-solid

construction

R
Solid construction*

Table 2.2.5a

 Concrete 0.1 0.06 0.06

 Polystyrene 0.030 0.79 0.79

 Timber 0.047 0.039 -

 Air 0.017 - 0.57

 Gib 0.012 0.05 0.05

   R1 R2

 Total 0.94 1.47

Material Thickness
(L)

Stud
Section (f1)

R-value (L/k)

No Stud 
Section (f2)

R-value (L/k)

Table 2.2.5b

Condensation
surface

Expanded Poly sheet 
30mm

Structural/weather
100mm concrete

Internal gib
12mm

Vertical timber
90mm x 47mm

Exterior Interior

Figure 2.2.5 – Plan View
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R-Value for Nirvana Concrete Wall

This example of a Nirvana wall section features a 
30mm expanded polystyrene foam insulation. The 
dimensions of this section represents the minimum 
thickness of a Nirvana wall panel. 

Surface resistance (NZS 4218, section 6.2)

Rsi (interior)  = 0.09
Rse (exterior) = 0.03
Total R-value  = 1.07

Increasing the insulation layer:
R-value 40 mm poly system = 1.33
R-value 50 mm poly system = 1.60

Increasing the concrete thickness:
External concrete 70 mm, insulation 50 mm, 
internal concrete 120 mm

R-value system  = 1.63

2.2.6 Thermal Mass

In lightweight construction most of the heat is 
contained within the air trapped within the building 
envelope. Heat is easily lost through poor insulation, 
thermal bridging to the outside or air loss from doors 
and windows.

In buildings with high thermal mass, heat is contained 
within the structural elements of the building so in 
the event of the air being lost through open doors or 
windows, the cooler incoming air is naturally warmed 
by the structure without need for additional energy 
input.

This allows high thermal mass buildings to maintain 
a greater air flow between the inside and outside of 
the building and still retain a comfortable internal 
environment.

Attention needs to be given to heat control, storage, 
and venting because over exposure to sunlight can 
result in excess heating, making the building too 
warm.

There are number of solutions to  eleviate problems 
from thermal mass being too efficient including smaller 
windows on north facing walls, wide eaves sheltering 
windows from high mid day and summer sun and 
ceiling vents to release rising warm air.

More complicated solutions include a timer controlled 
heat transfer unit to move heat around the house and 
an under floor water heating system to make use of 
the thermal mass properties.

The improved performance of high thermal mass 
walls is recognized by calculating an effective thermal 
mass Reff. This provides a measure of the amount 
of insulation that would need to be placed in a 
traditional light framed wall to provide the same level 
of performance as the high thermal mass wall.

 Concrete 0.15 0.09

 Polystyrene 0.030 0.79

 Air 0.002 0.07

 Total 0.95

Material
Thickness

(L)
R-value (L/k)

Table 2.2.5c

Nirvana™ 30mm Poly  2.52 2.24 1.82

Nirvana™ 50mm Poly  2.72 2.40 1.95

Auckland Wellington Christchurch

Table 2.2.6a – Effective R Value - Reff.

Expanded Poly 
sheet 30mm

External concrete 
50mm

Structural
concrete
100mm

Figure 2.2.5

Exterior Interior

Condensation surface
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2.3 WEATHER TIGHTNESS

2.3.1 Clause E2 – External Moisture

Clause E2 of the New Zealand Building Code has the 
following stated objective:

“E2.1 …to safeguard people from illness or injury 
which could result from external moisture entering the 
building.”

Clause E2 states the following functional requirement: 

“E2.2 Buildings shall be constructed to provide 
adequate resistance to penetration by and the 
accumulation of, moisture from the outside.”

It should also be noted that Clause E2 essentially 
applies to timber framed buildings up to 3 stories or 
10 m high so there are no references in E2 to the 
weather proofing of concrete panel walls. 

However, section 9.2.4 of E2 details a control joint for 
a brick veneer that is essentially the same detail used 
for panels and is therefore interpreted as an acceptable 
solution for joint sealing in concrete panel houses.

Health issues, as stated in E2.1 do not generally 
manifest from water alone.  Moisture allows the 
growth of mould and fungus as timber or other organic 
materials biodegrade.

Because there is no decomposition process when 
moisture is present in concrete walls it does not 
promote the growth of fungus or moulds and therefore 
creates a healthier living environment.

2.3.2 Internal Moisture 

Weather tightness of buildings receives most attention 
but many designers overlook the control of internal 
moisture.  Large amounts of moisture are generated 
from within the building and strongly weather tight 
and insulated buildings can cause problems by not 
permitting the internal air (and moisture) to vent. 

Warm air in a building holds a considerable quantity of 

moisture.  This high level of humidity inside a house is 
visible as condensation on the inside of windows and 
also can occur on the inside of the wall cavity where it 
is unseen.

Sources of moisture include:

�Q Cooking

�Q  Showers

�Q  Unvented LPG heaters

�Q Unvented dryers

�Q  People

�Q  Refrigeration

�Q  Washing Machines

High internal humidity will make a home feel and 
smell damp.  The humidity can be removed using 
dehumidifiers or by pumping dryer air in from outside 
but this requires more energy input.

Being a hygroscopic material (i.e. a material that 
draws moisture out of the air), with tremendous 
capillary capacity, (the ability to draw moisture in 
through microscopic pours) concrete will draw in 
moisture during the night and release it during the day 
as the concrete warms up.  This moisture can then be 
vented naturally through open windows or vents.

By utilising uncoated concrete or coverings that are 
highly breathable, the walls of the house become 
natural dehumidifiers, ideal for stabilising and lowering 
internal humidity without cost.

2.3.3 Slab Edge Dampness

Slab edge dampness is sometimes seen on the inside of 
external walls at ground level. 

Slab edge dampness is the movement of water through 
capillary action from wet foundations.

Most well constructed buildings do not have this problem 
but in some cases dampness is seen as efflorescence 
(white powder from leached concrete chlorides), peeling 
paint on skirting boards or darkening of carpet edges. 

The water may be from high ground water, garden 
sprinklers or ground levels being too high, or not sloping 
away from the house.
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All areas within a zone from the foundation base to 
150mm above ground need to be properly detailed 
and constructed to resist ground water penetration. 

There should also be adequate allowance for the 
drainage of any wall cavities, including insulation filled 
cavities, below finished floor levels but above finished 
ground levels.

Design should carefully detail external drains around 
the perimeter of concrete houses to prevent free 
standing water building up against the panels.

2.4 “NIRVANA” INSULATED PANELS

2.4.1 Nirvana Components

The Nirvana system is a concrete/foam sandwich
panel construction method developed by Reid™ 
Construction Systems. 

Reids™ supply the full range of products required for 
the manufacture of these composite panels.

�Q  Bar Chairs – Used to hold reinforcing bar at the 
correct height for the panel thickness.  Bar chairs are 
available in a range of sizes to cover most regular 
thicknesses up to 200mm.

�Q  Expanded High Density Polystyrene Sheet – Used 
to provide thermal insulation within the Nirvana panel. 

�Q  Fillet 15 – Reusable plastic edge fillet for creating 
chamfered edges in concrete panels.

�Q  Formwork – Reids™ hire and sell formwork for on 
site casting and factory pre-casting of panels.

�Q  Grout Sleeves – Specialised high strength 
connection sleeves that provide full structural 
connection between precast elements.  Used in 
conjunction with Reidbar™ they eliminate the need for 
lapped steel bars in connections.

�Q  Mock Joint – A trapezoid rebate former for 
producing rebates in panels to match the profile of 
Fillet 15.

�Q  Nirvana Connecting Pin – See section 2.4.2

�Q  Reidbar™ – A specialised threaded reinforcing 
bar available in a range of sizes from 12-32mm.  It 
is compatible with a number of threaded fittings to 
simplify steel work and concrete panel connection.

�Q  Seal and Tilt – Specialised bond breaker and curing 
membrane which prevents panels sticking to casting 
beds.

�Q  Swiftlift – Lifing systems for all cast concrete 
elements.

�Q  Threaded Inserts – High strength metric and 
Reidbar™ inserts that are cast in to concrete panels.
An effective solution to bending and rebending 
reinforcing starter bars which is not permitted with 
Grade 500E reinforcing steel.

2.4.2 Nirvana Connection Pin

Manufactured from pultruded glass reinforced polyester 
resin.

Tensile strength of rod: 800MPa
Shear strength of rod:   50MPa

Pins are placed at max 600mm centres in a grid 
pattern. Additional pins at 600mm max centres should 
be placed evenly around the perimeters of openings. 

2.4.3 Expanded Polystyrene Sheet

Expanded high density polystyrene sheet supplied 
by Reid™ will retain its size, shape, appearance and 
physical properties including 85% of its insulation 
properties even when saturated. Extruded polystyrene 
sheet is available for applications such as heated 
swimming pools where the insulation is subjected to a 
constant water pressure.

Figure 2.4.2

 NVC10x130 130 30 – 40 

 NVC10x150 150 50

Pin Length
(mm)

Foam Thickness
(mm)

Table 2.4.2
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2.5 PANEL HOUSE DETAILING

2.5.1 Typical Panel House Details

The following detail drawings are typical to most panel house designs. Insulated Nirvana panels are shown here.

The mitred corner is a standard 
detail however boxing is more 
involved to form the mitre.

The concealed corner is a 
practical and attractive way of 
covering a corner join. The cover 
can be representative of a stone 
corner relief.

Reid™ closed cell P.E.F. 
backing rod in panel joint with 
Tremflex 834 exterior grade 
joint sealant.

Figure 2.5.1a – Plan View - Concealed Corner Detail

Figure 2.5.1b – Plan View - Mitred Corner Detail

Concrete Panel House Guide
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This detail creates a column 
effect on the corner. 

Suitable for permanent 
connection where the plate 
is concealed or a temporary 
connection instead of a prop.

Pryda SBK29 structural bracket 
fixed with Reid™ Hex Screw 
Bolts

Pryda SBK34 structural bracket 
fixed with Reid™ Hex Screw 
Bolts

Use Reid™ Mock Joint profile to create false joint 
detail on side of panels to create end column effect.

Differential expansion crack will 
occur at this point if insulation is 
not returned.

Optional return insulation may 
prevent differential expansion crack 
shown below but is more difficult 
to cast.

Figure 2.5.1c – Plan View - Mock Joint Detail

Figure 2.5.1d – Plan View - Angle Plate Connection

Figure 2.5.1e – Plan View - L Plate Connection

Concrete Panel House Guide
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Flashing under roof

Flashing over top 
of any parapet 
wall with gap to 
prevent capillary 
action

Welded on angle

Reid™ cast in Weldplate. 
Minimum panel thickness 
120mm to accommodate plate 
anchor.

Pryda SBK27 structural bracket 
fixed with Reid™ Hex Screw Bolts

Figure 2.5.1f – Plan View - T Plate Connection

Figure 2.5.1g – Plan View - Weldplate Connection

Figure 2.5.1h – Elevation - Parapet Flashing Detail

Weld plates should be welded on 
the outer edges only to allow panels 
to flex.
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Reidbar™ Threaded Insert

Internal panel

Reidbar™

Reidbar™ Grout Sleeve

Floor slab reinforcing

Main footing and floor slab to 
Engineers design

Figure 2.5.1i – Elevation - Nirvana Panel Casting Detail

Figure 2.5.1j – Elevation - External Panel to Floor Connection

Figure 2.5.1k – Elevation - Internal Panel to Floor Connection

Reinforcing Mesh 
Non structural layer
338 or similar

Concrete Panel House Guide
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Top plate cast into panel with 
M12 x 130mm coach screws 
embeded into concrete @ 
1200mm centres.

Pryda Sheet Brace 
Anchor top plate to 
truss fixing

Truss

RB12 Threaded 
Inserts with 
600mm starter 
bars @ 300mm 
centres.

Pre-stressed planks 90 x 90 steel angle fixed with Liebig 
AS15/15 structural anchors @ 

1000mm centres.

600Insitu topping

Figure 2.5.1l – Elevation - Mid Floor Conneciton

Figure 2.5.1m – Elevation - Top Plate Conneciton
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2.5.2 Window and Door Detailing

Joinery suppliers have an extensive catalogue of 
extrusions that are available for window and door 
details. Most major suppliers will have Autocad 
drawings that can be used to determine the casting 
rebates needed to install  the joinery.

The architect should consult directly with the joinery 
supplier’s technical support for further details.

2.5.3 Required Design Drawings 

Ideally there should be a set of shop drawings of each 
panel in the design of a concrete panel house.

Panels must be designed with lifting, handling, 
location of joints and the desired finish in mind.
Services should be located within a single panel to 
avoid bridging joints. 

If shop drawings are not supplied by the Architect 
then a Detailer should be employed to produce a full 
set of panel drawings and to check location of cast in 
services etc.

2.5.4 Lifting and Handling of Panels

By planning for lifting during the design process 
considerable time and cost savings can be made over 
the duration of the project.

Engineers from Reid™ Construction Systems are 
available to consult with designers over the best size 
and shape for panels.

Panels that are difficult to lift because of shape or 
strength issues will require more work on site to 
handle. Planning the lifting in advance will allow 
better budgeting and may reduce crane hire time 
significantly.

2.6 ENGINEERING 

2.6.1 New Zealand Standards

The structural design of a concrete panel house is not 
covered by any particular New Zealand Standard.

NZS 3101:Part 1:1995 Concrete Structures Standard 
generically covers all concrete structures.

2.6.2  Structural Design

The Design Engineer should consider the overall 
economics of the project when designing the structural 
elements and connections of the house.

While some products can be seen as being 
expensive as individual components they can provide 
considerable cost savings when waste and labour costs 
are taken into account.

2.6.3 Reinforcing Steel

Structural reinforcing steel in a panel is required to be 
ductile to prevent brittle failure of the panels under 
seismic loading.

Often mesh is specified as the main reinforcing steel in 
panels however normal mesh is high tensile steel and 
does not meet the ductility requirements for structural 
panels. 338 mesh can be used for shrinkage control in 
the facia panel.

NIRVANA WALL

5mm gap at base. 
In high wind zones 

seal along base leaving 
drainage hole every 
100mm to 200mm

PVC or inert lintel 
flashing to conduct 

water from dew 
point surface

Crack inducer

Figure 2.5.2

Fix with 
PA nails or 
masonery
screws

NIRVANA WALL
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Although any Grade 500 steel can be used in a panel 
Reid™ Construction Systems recommends the use 
of Reidbar™ for panel reinforcing.  Reidbar™ has a 
continuous thread that makes it compatible with a 
range of components that are used for easy, fast and 
strong connections between panels.

Care needs to be taken that adequate steel is added 
to panels where large voids reduce the ability to install 
reinforcing.

2.6.4 Ductile Mesh

Ductile mesh is currently under development. 
Check with Reid™ Construction Systems for further 
information.

2.6.5 Structural Reinforcing Steel 
Connections

Structural connections between panels is done using 
lapped or sleeved reinforcing bar.

Reid™ Grout Sleeves create connections that 
achieve the full strength of Reidbar™ with minimum 
embedment.

As shown above the two main solutions for connecting 
panels are grout sleeves and Drossbach tubes.

The following table shows the savings in bar length 
when using Reid™ Grout Sleeves. 

There is a dramatic saving in bar length not only in the 
difference in embedment but because of the need for 
the bar to overlap with Drossbachs. Therefore, when 
compared to the use of Drossbach, tubes Reids™ 
Grout Sleeves are a far more economic solution in bar, 
grout and time.

Further information regarding Reids™ Grout Sleeves 
can be obtained from the Reidbar™ Design Guide. 

2.6.6 Concrete Cover 

When designing Nirvana panels it is recommended 
that the non-structural layer of the panel be at least 
50 mm thick.

In exposed sea spray zones it is advisable to increase 
non structural panel thickness to 70 mm for additional 
protection.

2.6.7 Galvanising

Reidbar™ and Reidbar™ fittings can be ordered hot 
dipped galvanised from suppliers and can be used with 
minimum concrete cover. 

2.6.8 Structural Drawings

All Reidbar™ fittings can be easily included on 
structural drawings by using AutoCAD blocks which 
are available from Reid™ Construction Systems 
engineering department.

2.6.9 Further Information

Further information can be obtained from the 
Reidbar™ Design Guide (2004) which details products 
and connection systems that allow faster construction 
times and improved connection strengths for reinforced 
concrete structures.

Specific enquiries can be made directly to the Reid™ 
Engineering Department. 

50mm ID Drossbach tube

120 to 150mm
(10 x Bar diameter) Grout Volume = 200ml

600mm lap 
(50 x Bar 
diameter)

Grout Volume 
= 1000ml

RB12
Grout
Sleeve

Figure 2.6.5

 12 600 110

 16 800 140

 20 1000 174

 25 1250 234

 32 1600 328

Bar Size (mm)
Lap Bar 

Distance (mm)
Grout Sleeve Bar 

Embedment (mm)

Table 2.6.5

Concrete Panel House Guide
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3.1 CONSTRUCTION CONTRACTS

3.1.1 Head Contractor

Because of the need to install services as the panels 
are being cast the head contractor on a concrete panel 
project has a far greater role co-ordinating sub trades 
than in a timber frame house.

All trades must be aware of the method of construction 
and the consequent adjustments that need to be 
made to provide services in a concrete panel building.  
Ducting and service boxes must be installed into the 
panels before any concrete is cast.

The Head Contractor must effectively co-ordinate the 
sub-trades to ensure delays and errors are avoided to 
minimise costs.

A successful main contractor must:

3.1.2 Construction Documents

The following documentation is required:

�Q  Detailed architectural drawings

�Q  Detailed structural drawings

�Q  Shop drawings of the panels

�Q  Contract specifications

To avoid confusion during the building process it is 
a good idea to provide written documentation for all 
communications.

3.2 CONSTRUCTION PROGRESS

3.2.1 Foundations

Foundations will be prepared no differently for a 
concrete panel house than a timber frame building 
with consideration needed to be given to the size and 
load of the building.

3.2.2 Ground Floor Slab

Concrete slabs are often used as the casting bed onsite 
tiltup projects.  To ensure the best finish on panels 
care must be taken when pouring the slab to obtain a 
smooth level finish on the slab.

However, where a timber frame building needs the 
slab to be poured for bottom plate fixing, external 
concrete panels can be placed first and the concrete 
foundations poured into the internal structure.

PART 3 - CONSTRUCTION

Know what must 
be achieved

Know how to do it

Be able to do it

Know if it is done 
right

Want to do it

Have appropriate 
support systems

  Have the correct specifications and  

  drawings

  Be experienced, trained or have  

  access to expertise for the tasks  

  required.

  Have the resources, plant and  

  materials needed.

  Have in place the appropriate quality  

  control measures and able to assert  

  them.

  Be willing and able to commit for the  

  duration of the project.

  Be able to record and document the  

  project as it progresses, obtain all  

  necessary tests and certifications,  

  hold regular progress meetings with  

  the client.

Concrete Panel House Guide
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3.2.3 Post Tensioned Floors 

In a traditional concrete floor the control of concrete 
shrinkage is done either by saw cutting or use of a 
cast in crack inducing system. This does not eliminate 
cracks but controls where they occur. 

Post tensioning is the process whereby the floor 
is placed under compressive stress in the hours 
immediately following casting. This eliminates 
shrinkage cracks and the need for saw cuts. 

This is particularly useful where architectural concrete 
floors are specified or where rigid tile overlays are used 
and reflective cracking is a risk.

Reid™ Construction Systems can advise on methods of 
producing post-tensioned floors using Reidbar™.

3.2.4 Walls

When making the decision to cast panels either on 
or off site the available space to cast, labour skills 
available, weather, timing, cost and crane access all 
need to be considered.

3.2.5 Reidform™ Formwork

Reidform™ is a formwork system using laminated 
veneer lumber (LVL) and specially designed brackets. 
Contact a Reid™ Representative for more information.

3.3  LIFTING

3.3.1  Lifting and Handling of Panels

Lifting design is done based on the tensile strength of 
the concrete, ignoring the reinforcing steel, in order to 
reduce the chances of inducing stress cracks.

For complicated panels, a free lifting design service 
is available from Reids™ when the contractor uses 
Reid’s™ lifting systems components.

Refer to Reid™ Concrete Lifting Design Manual (2005) 
for specific lifting information and design solutions for 
standard panel designs.

3.3.2 Propping

Props are used to temporarily support the panels until 
permanent fixing takes place. 

The load the prop must be able to withstand is related 
to the surface area of the panel and the exposure of 
the site.

Reid™ Construction Systems hire props and offer 
advice on the correct prop size and placement.

Normal floor requires saw cutting to 
control shrinkage cracking. The cut 
induces the crack.

The concrete contracts in 
all directions.

Streesing bars through 
floor in sleeves.

Post stressing forces the floor to 
contract into the centre eliminating 
cracks and the need for cutting.

Figure 3.2.3

Figure 3.2.5

Concrete Panel House Guide
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3.4 CONCRETE 

3.4.1 Introduction

This section provides some basic information about the 
concrete behaviour, handling and curing.

3.4.2 Concrete Characteristics

Concrete has four main characteristics:

�Q Workability

�Q Cohesiveness

�Q Strength

�Q Durability

3.4.3 Workability

Workability is the ease of placing, handling, 
compacting and finishing the mix.  A dry mix will be 
harder to work than a wet mix, but it will be stronger. 
Adding water to help workability can lower concrete 
strength, increase shrinkage and lower durability. 
Admixtures, such as plasticers, can be used to improve 
the workability without changing the water content.

3.4.4 Cohesiveness 

Cohesiveness is how well the concrete holds together 
when in its workable, or plastic, state. (See 3.4.8)
If too much large aggregate is used in the mix it will 
lack cohesion and be harder to work.  Too much 
water will cause particle separation which will reduce 
cohesion and strength.

3.4.5 Strength and Durability

Concrete quality is generally specified in terms of the 
compressive strength in Megapascals (MPa). Typical 
values are:

Density is achieved through compaction by removal 
of air, usually done by vibrating the concrete. Over 
vibration can lead to particle separation which will 
lead to a weaker panel surface as aggregates sink to 
the bottom of the mix.

Dense concrete resists water penetration and protects 
reinforcing steel. Resistance to water penetration 
is particularly important in cold climates where 
freeze and thaw activity can erode the surface of the 
concrete.

The ratio of the sand, cement, aggregate, water and 
any admixtures controls the final strength of the mix.

3.4.6 Water – Cement Ratio

The water / cement ratio of the concrete mixture is 
critical to its overall quality. The lower the water 
content in the concrete the stronger it will be. 

Stronger concrete will give a better bond between 
the concrete and reinforcing steel, reduce shrinkage 
cracking, lower permeability, and provide better 
resistance to damage.

3.4.7 Concrete States

During curing concrete has three states:

�Q  Plastic

�Q  Setting

�Q  Hardening

3.4.8 Plastic State

Concrete that is commonly referred to as “wet” is 
in the plastic state.  This is concrete at its most 
malleable point and the best time for working the mix 
into panel shapes.

3.4.9 Setting State

When concrete begins to stiffen and is no longer soft 
it is in the setting state.  This state is most easily 
recognised as when walking on concrete will leave 
imprints in the mix but not displace the concrete. Site concrete, fence  

 posts etc.
 Floors, paths,  
 drives, etc
 High load usage,  
 warehouse floors, etc 
 Spun pipes, 
 bridge beams,  
 columns, etc.

Compressive
Strength (MPa)

Description Typical usage

Low strength

General purpose

High Strength

Very High                     

Strength

10MPa

17MPa–20MPa

25MPa–30MPa

30MPa +

Table 3.4.5
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3.4.10 Hardening State

Once concrete begins to harden walking on it will not 
leave imprints. 

At the beginning of this stage concrete strength will 
be low but will continue to harden over an extended 
period.

3.4.11 Cracking 

Plastic cracking in concrete occurs within a few hours 
of placing before it has gained sufficient strength to 
resist shrinkage and settlement. 

This cracking happens before the concrete has had a 
chance to bond with the reinforcing.  The role of steel 
generally is to control the extent of cracking rather 
than to prevent it.  To prevent cracking, reinforcing 
must be pre or post tensioned.

Concrete can suffer from two types of cracking:

�Q  Pre-setting cracking

�Q  Hardening cracking

3.4.12 Pre-setting Cracking

This cracking is the result of:

�Q�� Plastic settlement 

�Q�� Plastic shrinkage

�Q�� Formwork movement

Plastic settlement cracks show as surface cracks soon 
after placing and will usually follow lines of reinforcing 
or sudden changes in concrete thickness. These cracks 
are caused by insufficient compaction during placing 
and will get larger as the concrete dries and shrinks.

Plastic shrinkage: Cracks appear as parallel lines or 
as crazed lines (like a drying mud pond). It is caused 
by rapid moisture loss from the surface of the concrete 
allowing the top to shrink before any strength is 
gained. The underlying concrete will remain moist and 
not shrink so these cracks generally will not show on 
the other face.

To prevent plastic shrinkage use chemical evaporation 
retardants (such as Seal and Tilt) or fine misting water 
sprays so that panel faces do not dry on hot or low 
humidity days when there is wind.

Drying Shrinkage: In many applications, drying 
shrinkage cracking is inevitable as they are 
tensile stress cracks caused by water evaporation. 
Control joints need to be placed in the concrete to 
predetermine the location of drying shrinkage cracks. 
Concrete will continue to cure and shrink for up to 2 
years.

Shrinkage cracks from corners are normal and not 
structural problem.

Figure 3.4.12a

Figure 3.4.12b

Concrete Panel House Guide
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3.4.13 Thermal Shock

Thermal shock can occur when curing if cold water 
is placed over warm concrete because the sudden 
contraction will induce cracks. 

3.4.14 Curing Concrete

Concrete cures by chemical reaction between the 
cement binder and water, not by drying. 

High rates of water loss from soakage to the ground or 
evaporation will cause rapid shrinkage of the concrete 
and induce cracking.  Therefore, control or prevention 
of water loss is critical to controlling shrinkage, 
cracking and maintaining strength. 

Micro cracking can occur within a few hours but may 
not be visible for several months. More dramatic plastic 
shrinkage will be seen with a few hours if moisture loss 
is rapid and uncontrolled.

Moisture curing of concrete allows the concrete to gain 
strength before water loss takes place. 

Moisture curing concrete for 3 to 7 days will maximise 
the concrete strength before drying. This will ensure the 
concrete cement / aggregate bond is strong enough to 
resist shrinkage (cracking) when it is allowed to dry.

Moisture curing can be done by using the following 
methods:

�Q Water cure - the concrete is flooded, ponded, or 
mist sprayed. It is the most effective curing method for 
preventing mix water evaporation. 

�Q Water retaining methods - use coverings such 
as sand, canvas, burlap, or straw that are kept 
continuously damp. 

�Q Waterproof paper or plastic film seal - are applied 
as soon as the concrete is hard enough to resist surface 
damage. Plastic films may cause discoloration of the 
concrete. Do not apply to concrete where appearance is 
important.

�Q Chemical membranes - Water loss retardant 
chemicals are sprayed onto the surface of the concrete 
as soon as the final trowel is done. 

Note that some curing compounds can affect adherence 
of other products such as paints and adhesives. Seal 
and Tilt will naturally break down in about 4 weeks. 

3.5 NIRVANA PANEL CONSTRUCTION 

3.5.1 On-site Casting

On site casting of the nirvana system permits heavier 
lifting and gives greater flexibility in panel size by 
eliminating transportation height restrictions. 

The process is generally as follows:

Step 3: The outer layer is cast and connecting pins 
placed before the concrete hardens. 

Step 1:  Casting bed is prepared with Seal and Tilt 
releasing agent and formwork set up. 

Step 2: Steelwork is set for thin outer layer. Ducting is 
set for any services to pass through the panel.

Concrete Panel House Guide
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3.5.2 Off-site Precasting

Casting off site can be done in a precast yard in 
exactly the same way as on-site casting however due 
to the limitations of casting bed space and demands 
on time it may be necessary to complete the panel 
casting process in one day.
This can be done only if the structural layer is cast first 
so that lifting can be done as soon as the concrete has 
gained enough strength.
The width of the panel is limited to about 3 m due to 
the height limits of transportation regulations.

Each pin is set to the collet depth.

Step 4:  When concrete is set the foam layer is placed 
over the pins and pressed down. Steel work, ducting 
and lifting anchors are set ready for the structural layer 
casting.

Step 5: Structural concrete layer is cast

Completed panels ready for erection. 

Concrete Panel House Guide
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Step 1: Foam panels are pre-cut, marked and 
punched with the connector pins. 

Step 2: Structural layer is prepared with all steel, 
ducting and lifting hardware then cast.

The finish float of the structural layer does not need 
to be towel finished.

Step 3: Foam insulation sheets with pins in place 
are positioned while the concrete is still wet and not 
hardened.

Step 4: Outer layer steel is placed and concrete cast. 

Concrete Panel House Guide
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3.5.3 Panel Erection
Panel erection is the same process for on or off-site casting.

Step 5: The panel is completed with the final 
screed and troweling. 

Step 2: The wall line is marked and stop blocks set 
to assist with panel location.

Step 4: Panels are lifted into position.

Step 1: Footing prepared. In this case the floor will 
be in-filled after the panels are erected.

Step 3: Levelling shims are placed to level the 
panels.

Concrete Panel House Guide
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4 Conclusion

This publication has been prepared as a guide to 
the construction of a concrete panel house.  Reid™ 
Construction Systems have been leading the New 
Zealand concrete construction industry for more 
than 20 years and during that time have engineered 
solutions for many of the flagship construction projects 
in New Zealand.

If there is a question that you have regarding your 
specific project that is not answered in this guide 
please call free to our engineering department on 
0800 88 22 12.

For additional information Reids™ also publish several 
other helpful guides and product manuals:

�Q  Reidbar™ Design Manual (2004) – Covers uses 
and design of Reidbar™ and Reidbar™ fittings in 
concrete.

�Q  Guide to Safe Lifting, Handling and Transportation 
of Precast Pipes and Panels (2005) – OSH 
approved code of practice.

�Q  Concrete Lifting Design Manual (2005) – Covers 
cast in concrete lifting products and basic lifting 
design.

Stops are used to position panels on wall lines.

Step 5: Panels are propped until permanent fixing is 
done.

Step 6: Floor and foundations cast to complete and 
all temporary supports removed once concrete has 
cured.

Angle brackets are set to brace panels together to 
allow the removal of props prior to casting floor.

Concrete Panel House Guide
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TOP EDGE

BOTTOM EDGE

REID ELAWF
EDGE LIFT ANCHOR REIDBAR THREADED INSERT OPTION

CS25/40 BAR CHAIRS TO SUIT MESH
GLUE TAB TO INSULATION

REINFORCING MESH 338
NIRVANA PINS AT 600 crs

REID SEISMIC MESH OR TO
ENGINEERS DETAIL

NOTE :
*REID SEISMIC MESH OR REIDBAR TO SUIT, WITH 40mm GAP TO BOXING
*LIFTING ANCHORS, HANGER BAR, SHEAR BARS TO ENGINEERS DESIGN
*REID THREADED INSERTS OR GROUT SLEEVES TO ENGINEERS DESIGN
*NIRVANA PINS SET APPROX. 100mm FROM EDGES, AND 600mm GRID PATTERN
*AT WINDOW AND DOOR CORNERS, USE REID ANCHOR 1FA240 AT 45°, APPROX.
40mm in

FOAM INSULATION
(EXPANDED HIGH DENSITY POLYSTYRENE)

BOTTOM EDGE

MINIMUM 100mm STRUCTURAL LAYER-PLAN VIEW

WINDOW WINDOW

MINIMUM 50mm EXTERNAL LAYER-PLAN VIEW

NOTE :
* MESH 338 LEAVE 20mm GAP TO BOXING
* CUT INSULATION TO SUIT PANEL DETAILS
* AT WINDOW AND DOOR CORNERS, USE REID ANCHOR 1FA240 SET AT

45°, APPROX. 40mm in

ANCHOR
HANGER BAR.
TO SUIT

CONNECTOR PINS

NIRVANA PANEL (CROSS SECTION) FOR EDGE LIFTING ONLY

TOP EDGE

NOTE : IF PANELS ARE TO BE FACE LIFTED DUE TO SIZE AND SHAPE, PLACE THE 50mm LAYER AT
THE BOTTOM AND THE 100mm LAYER ON TOP.  REF. PAGE 23 <CONCRETE PANEL HOUSE GUIDE>

THREADED INSERT OPTION

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

TOP EDGE

BOTTOM EDGE

APPLICABLE FOR SINGLE LEVEL WALL PANELS HOWEVER ALWAYS CHECK WITH REIDS ENGINEERS FOR DESIGN APPROVAL

GROUT SLEEVE OPTION

SUGGESTED LAYOUT : (DECIDE IF CONCRETE LAYERS WILL BE POURED SEPARATELY OR AT THE SAME TIME)
*PLACE FORMWORK, THEN APPLY REID BONDBREAKER TO CASTING SURFACE
*FIX LIFTING AND STRUTURAL COMPONENTS TO FORMWORK AND PLACE REID SEISMIC MESH
*PLACE CONCRETE
OPTION FOR POURING SEPERATE STRUCTURAL LAYER
1. PLACE NIRVANA PINS INTO WET CONCRETE (SET THE DEPTH TO SUIT

INSULATION AND EXTERNAL CONCRETE LAYER)

THE NIRVANA PINS. REMOVE ANY LOOSE FOAM
3. PLACE EXTERNAL LAYER COMPONENTS AND MESH. POUR CONCRETE

OPTION FOR POURING BOTH LAYERS CONTINUOUSLY
1. PRE CUT THE INSULATION AND BOTH MESH SHEETS TO CORRECT

SIZE
2. AFTER POURING THE STRUCTURAL LAYER CONCRETE, PLACE THE

INSULATION SHEETS AND LAY THE MESH ON TOP
3. PUSH THE NIRVANA PINS THROUGH THE INSULATION SHEETS, TO THE

CORRECT DEPTH
4. PLACE COMPONENTS AND MESH, CONTINUE CONCRETE POUR

2. WHEN CONCRETE HAS SET, PUSH THE INSULATION SHEET OVER

CP50/60M BAR CHAIR AT 1000 crs

Nirvana Details Guide
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REIDFORM FOR WINDOW AND DOOR OPENINGS: PLAN VIEW

HEAD FILLETSILL FILLET

SIDE FILLET

TIMBER REIDFORM
TO SUIT

MAX. SPACING 1meter APPROX.

MAX.LENGTH 1meter WITHOUT
SUPPORT BRACKET

CUT REIDFORM 1mm
SHORT EACH END

BOXING: WINDOW & DOOR

SILL HEAD

REID FOAM SILL 75X20

USE REID DOUBLE SIDED ADHESIVE TAPE TO
HOLD FOAM REBATE DETAIL TO BOXING

REID FILLET 10s
FOR DRIP GROOVE

REID FOAM REBATE 75X20

REID BRACKET SBK55

REID CORNER
BRACKETS EFICB

ASSEMBLE:
1. FIX CORNER BRACKETS

3. FIT REIDFORM JAMBS FULL HEIGHT

DISMANTLE:
1. REMOVE CORNER BRACKETS & ANY JAMB
BRACKETS
2. TAP JAMBS FREE & REMOVE
3. REMOVE OTHER BRACKETS & PULL THE HEAD & 
SILL FREE

NOTE :
REIDFOAM WINDOW AND DOOR BLANKS ARE AVAILABLE AS AN OPTION, BUT CAN ONLY BE USED ON STEEL
CASTING BEDS WITH REIDS SWIFTFORM RELEASE BOND BREAKER. PRICE ON APPLICATION.

ALUMINIUM REID
SWIFTFORM 180

OPTIONAL TIMBER FILLET FOR NAIL FIXING

2. CHECK SQ & FLUSH

4. OVERLAP HEAD & SILL FILLETS

Nirvana Details Guide
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DISCLAIMER :
YOUR ARCHITECT MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

FOAM INSULATION

338 MESH

SEALED FLUSH BOX HELD WITH REID
DOUBLE SIDED TAPE (DS36)

REID SEISMIC MESH

PLANING FOR SERVICES: POWER AND WATER

NIRVANA WALL DETAIL

WHEREVER POSSIBLE USE THE INTERNAL TIMBER WALLS FOR SERVICES
LIGHT SWITCH OPTION : USE REMOTE CONTROLLED WALL SWITCH TO OPERATE LIGHTS. (THIS
ELIMINATES WIRES IN THE CONCRETE WALLS) AVAILABLE FROM MOST ELECTRICAL SUPPLIERS

(STRUCTURAL LAYER POURED FIRST)

OR TO SUIT

20-30mm SLOW RADIUS BEND , 

20-30mm ELECTRICAL CONDUIT OR TO SUIT

Nirvana Details Guide
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NIRVANA EXTERNAL WALL TO FLOOR DETAIL

REID BAR TO ENGINEERS DESIGN OR REID SEISMIC MESH

REIDBAR GROUT SLEEVE APPROX. 300mm FROM EDGE AT
CENTERS TO SUIT ENGINEERS DESIGN, PROVIDE FOAM
WASHERS FOR THE GROUT SLEEVES TO SIT ONTO

REID SWIFT SHIMS TO SUIT

REID DM10 SEAL WALL TO FLOOR

CONCRETE REBATE
(150X50 APPROX)

DRILL AND CLEAN HOLE Ø20X120 DEEP

STRUCTURAL FLOOR/FOOTING TO ENGINEERS DETAILS

OPTIONAL DETAIL FOR CANTILEVERED WALL AND REBATED CONCRETE FLOOR

GROUND LEVEL

DAMP PROOF COATING
(INCLUDING REBATE)

DRAINAGE SCORIA

DRAINAGE COIL

HALF FILL WITH EPOXY (REID RIC500A)
AND FIT RB12 ROD TO SUIT

TEMPORARY FOAM BACKING ROD (SHAPE
AND TIE TO EXIT ABOVE FLOOR LEVEL)

OPTIONAL DETAIL FOR CANTILEVERED
WALL AND SUSPENDED CONCRETE FLOOR

CONCRETE FOOTING POURED FIRST

COMPACT HARDFILL

MAIN CONCRETE FLOOR

GROUND LEVEL

DRAINAGE COIL

REINFORCING TO ENGINEERS DETAILS

RB12TI AT 600crs
(REID THREADED INSERTS)

REID SWIFT
SHIMS TO SUIT

POLYTHENE TO SUIT

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

650

100mm FOAM INSULATION

THIS AREA OF FLOOR POURED
AFTER PANELS HAVE BEEN ERECTED

REID ANCHOR 2FA170 @2000 CENTERS APPROX

REID HEXAGON SCREW BOLT HSB12/230

(STRUCTURAL BRACKET REQUIRED AT TOP OF PANELS)

Nirvana Details Guide
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NIRVANA INTERNAL CORNER PANELS

OPTION B PLAN VIEW

OUTSIDE FACE

REID BACKING ROD BRCC
TO SUIT, AND REID DM10
SEALER

3 REID HEX SCREW BOLTS HSB12/100

PRYDA STRUCTURAL BRACKET SBK30

GIB BOARD(GLUE FIX)

METAL CORNER MOLDING
FLEXIBLE PLASTER/PAINT

OPTION A PLAN VIEW

PRYDA STRUCTURAL BRACKET SBK30

REID BACKING ROD BRCC TO SUIT.
FLUSH FILL WITH REID DM10 OPTIONAL

3 REID HEXSCREW BOLTS HSB12/100

NIRVANA EXTERNAL CORNER PANELS

APPROVED FLEXIBLE PAINT/TEXTURE
COAT TO EXTERIOR SURFACE

OPTIONALLY INDUCE A CRACK LINE
WITH REID FILLET TO BOXING

REID BACKING ROD TO SUIT.
REID DM10 FLUSH FILL OR
LEAVE AS RECESS

PRYDA STRUCTURAL BRACKET SBK29
3 REID HEX SCREW BOLTS HSB12/100

PLAN VIEW

SLIGHT MOVEMENT IS PROBABLE AT THIS JOIN

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

FLUSH FILL WITH REID DM10

FLUSH FILL OPTION
WITH REID DM10

OUTSIDE FACE

OUTSIDE FACE

TO PREVENT RANDOM CRACKING,

CRACK INDUCER

Nirvana Details Guide



306
© Copyright Reid™ Construction Systems 2007. All rights reserved. Moral rights asserted.

NIRVANA WINDOW AND DOOR DETAIL OPTION

Joinery suppliers have an extensive
catalogue of extrusions that are available
for window and door details. Most major
suppliers will have Autocad drawings that
can be used to determine the casting
rebates needed to install the joinery.

The architect should consult directly with
the joinery supplier's technical support for
further details.

Install to the window manufacturers
instructions

WINDOW DETAILS

DOOR DETAILS

DRIP GROOVE

HEAD

SILICON FIX ALUM ANGLE TO HEAD
(SILICON SEAL JAMBS WITH REIDS DM10)

NOTE: LEAVE A 5mm GAP BETWEEN CONCRETE
REBATE FACE AND WINDOW FRAME

REID BACKING ROD TO SUIT

REID SWIFTFOAM SWFOAM 750

SILL

SILICON SEAL DRY CONCRETE SILL
CORNER WITH REIDS DM10

REID SHIM TO SUIT

OPTIONAL TIMBER (50X25) FILLET
SET IN PLACE FOR NAIL FIXING

FIT SILL SEALER FOAM STRIP TO CONCRETE

CONCRETE FLOOR

SILL

HEAD

OPTIONAL TIMBER REVEAL
& ARCHRAVE TO SUIT

REID SCREW HIF6-100INSULATION

REID SWIFTFOAM SWFOAM750

REID BACKING ROD TO SUIT

DRIP GROOVE

SILICON FIX ALUM ANGLE TO
HEAD (SILICON SEAL JAMBS
WITH REIDS DM10) TIMBER REVEAL & ARCHRAVE TO SUIT

DISCLAIMER :
YOUR ARCHITECT MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR
DESIGN

REID SCREW HIF 6-100

NOTE: LEAVE A 5mm GAP BETWEEN CONCRETE
REBATE FACE AND DOOR FRAME

REIDSTRIP
60X1.5

REIDSTRIP
60X1.5

REIDSTRIP
60X1.5

Nirvana Details Guide
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HEAD

SILL

REID ANCHOR 1FA240 AT 45 TO EACH CORNER

338 MESH

REID SEISMIC MESH

CRACK INDUCER REID STRIP 60X1.5 WHITE PVC

MESH DETAIL: AT WINDOW AND DOOR OPENINGS

REID SEISMIC MESH

338 MESH

CRACK INDUCER REIDSTRIP 60X1.5 WHITE PVCPOLYSTYRENE

POLYSTYRENE

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

CONCRETE LAYER SEISMIC MESH
100mm THICK USE     RSM 2008
125mm THICK USE     RSM 2508
150mm THICK USE     RSM 30010

STRUCTURAL

REID ANCHOR 1FA240 AT 45 TO EACH CORNER

MIN.40mm

MIN.40mm
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Reid Trim:
These foam window frame profiles can
be detailed to suit individual jobs.

Joinery suppliers have an extensive
catalogue of extrusions that are available
for window and door details. Most major
suppliers will have Autocad drawings that
can be used to determine the casting
rebates needed to install the joinery.

The architect should consult directly with
the joinery supplier's technical support
for further details.

Install to the window manufacturers
instructions

NIRVANA WINDOW DETAIL OPTION

REID TRIM 75mm HEAD & JAMBS

REID TRIM TO HEAD&JAMBS

SEAL WITH
REID DM10

DO NOT GLUE THIS EDGE

SPOT GLUE

HEAD: MITRE CUT
JAMBS: MITRE CUT TOPS. SQUARE

ANGLE CUT AT BOTTOM TO
MATCH SILL

GLUE AND SILICON SEAL ALL JOINS

REID BACKING ROD TO SUIT

REID SWIFTFOAM
SWFOAM750

DISCLAIMER :
YOUR ARCHITECT MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

SPOT GLUE

REID DM10
SEALER

REID TRIM SILL

DO NOT GLUE THIS EDGE

REID SWIFTFOAM
SWFOAM750

REID BACKING ROD TO SUIT

SQUARE CUT & NOTCH OUT TO SUIT WINDOW WIDTH.
APPLY DM10 SEALER TO EXPOSED END CUTS

REID TRIM SILL 75mm

Nirvana Details Guide



C
O

M
P

A
N

Y
 

B
A

C
K

G
R

O
U

N
D

P
R

O
D

U
C

T
C

A
TA

LO
G

U
E

A
N

C
H

O
R

S
 &

 
FA

S
T

E
N

E
R

S
R

E
ID

B
A

R
 &

 
F

IT
T

IN
G

S

C
O

N
C

R
E

T
E

LIF
T

IN
G

S
Y

S
T

E
M

S
N

IR
V

A
N

A
M

O
D

U
LA

R
 

W
A

LL C
A

S
T

IN
G

 
S

Y
S

T
E

M

C
A

S
T-IN

 
C

H
A

N
N

E
LS

309
© Copyright Reid™ Construction Systems 2007. All rights reserved. Moral rights asserted.

TIMBER TRUSS TO NIRVANA WALL DETAIL

OPTION A

OPTION B

PRYDA SHEET BRACE ANCHOR SBA
(WITH PRYDA NAILS 30X3.15mm)

TREATED TIMBER PLATE TO SUIT
APPROX. 135X35

* PRYDA TIM-CON BRACKET TCF 130
* ONE BRACKET TO ONE SIDE OF TRUSS

(UP TO 12KN UPLIFT)
* REID SCREW BOLT HSB12/100 (BOLT

ONLY TO STRUCTURAL INTERNAL
CONCRETE)

* 15 PRYDA NAILS 30X3.15 TO TIMBER

PRYDA TIMBER TRUSS

TIMBER CEILING BATTEN OR SIMILAR

CEILING TO SUIT

PRYDA TIMBER TRUSS

CEILING TO SUIT

FIX TIMBER PLATE WITH REID HEXSCREW
BOLT(HSB12/100) WITHIN 50mm OF EACH TRUSS
(UP TO 12KN UPLIFT)

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

REID SPLIT DRIVE ANCHORS TO SUIT

REID SPLIT DRIVE ANCHORS TO SUIT

Nirvana Details Guide



310
© Copyright Reid™ Construction Systems 2007. All rights reserved. Moral rights asserted.

REID CAST IN CHANNEL

REID TRUSS STRAP

COMMERCIAL APPLICATION FOR MINIMUM PITCH ROOFING:
CAST IN PLACE CONTINUOUS FIXING CHANNEL (REID HTU.FV 60X22X 3)

DAMP PROOF COARSE OR SIMILAR

REID CHANNEL

ROOFING

PURLIN

DISCLAIMER :
YOUR ENGINEER MUST APRROVE OR REVISE DETAILS TO SUIT YOUR PARTICULAR DESIGN

TIMBER TRUSS TO NIRVANA WALL DETAIL WITH CAST IN CHANNEL (RE ID HTA38/17)

CEILING TO SUIT

REID SPLIT DRIVE ANCHOR TO SUIT

PRYDA TIMBER TRUSS

CAST IN PLACE FIXING CHANNEL OPTIONS

HTU.FV
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