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Foreword
This publication is an introduction to precast concrete frames, their components,
design and the principal considerations relative to their use and specification.
Produced by the Irish Precast Concrete Association, it is the first Frames Guide of
its kind which deals specifically with the range of products available on the Irish
market. One of the key objectives of the publication is to improve the understanding
of precast as a construction method.
There has been a significant shift in recent years towards prefabricated methods
of construction. This shift is changing construction practice and is encouraging
construction professionals to take a fresh look at the benefits of precast. It is
envisaged that the new Precast Frames Guide will provide a source of reference
for Irish professionals and educators who are involved in this process. Educating
the current and next generation of young professionals in the correct use and
appreciation of precast construction is one of the primary objectives of the IPCA
Precast Frames Guide.
Concrete has considerable advantages as a construction material, including inherent
fireproofing, sound and durability characteristics. The full potential of concrete is
realised by precast which delivers high quality product produced in a controlled,
safe environment free from weather restrictions. Irish precast companies employ
a staff of highly trained engineers who are experts in precast techniques. When
introduced to the design process at an early stage, these specialists can often
make significant cost savings by proposing a range of efficiencies, particularly in
the standardisation of construction components and in the efficient scheduling of
the construction programme. The value of this expert resource has yet to be fully
realised and it is hoped that this guide will promote greater liaison between the
precaster and the design team.

Safecast

IPCA members are ‘Safecast’ producers. Member companies work to high standards
in relation to Health & Safety, Planning and Environment and Archaeological
guidelines which are subject to ongoing assessment by the Irish Concrete
Federation. Raw materials are sourced from quarries which have the relevant
planning requirements and are used in accordance with best practice and in an
environmentally conscious manner.

Offices - Curved Precast Cladding Panels
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Overview
1.1 Introduction

Precast concrete framed construction is well established as one of the principal
construction methods in Europe. In Ireland, the precast industry has built a close
working relationship with developers, offering practical advice and a range of
technical services at design and construction stages.
Precast manufacturers have a critical role to play in the proper planning and execution
of precast buildings. Involving the precaster at the early design stage is the best way
to achieve the most economical building solution. Early involvement also allows the
manufacturer to schedule production so as to maximise cost savings brought about
by the use of standardised components and early completion.
Precast concrete buildings previously had an identifiable appearance. However, with
advances in technology and technique, precast buildings are now indistinguishable
from those constructed using non-precast methods. Designers no longer work
within tight constraints. Increasingly, the situation is that precasters are able to
accommodate greater variety and complexity, effectively designing their elements to
meet design requirements. Continuous investment and innovations have transformed
the precast industry so that complex plan layouts and external treatments can now
be accommodated.
Organic designs can be achieved using standardised precast components. The use
of standardised components does not imply a modular appearance. Nowadays,
precast elements, including floors, stairs and wall panels combine seamlessly with
non-precast elements to produce free-flowing spaces. Curved precast panels with
a variety of highly attractive and durable finishes can be manufactured to meet the
most challenging design requirements.
Precast concrete can now be incorporated in every building type. Whether the
building has a regular or an irregular shape, the entire structure or elements of that
structure, such as frame, floors, walls, stairs or balconies, can all be precast. Precast
construction is virtually unlimited in its application and is suitable for single and
multi-storey construction. Offices and hotels are commonly constructed in precast,
as are hospitals, schools, industrial units and multi-storey car parks, apartments and
housing. In fact, precast building elements should be considered as an option on
every construction project.
The most common error is to take an ‘all precast or no precast approach’ to design.
In fact, a key issue for designers is to identify which construction method, or mix of
construction methods and materials is most appropriate for the specific requirements
of the building.
The most economical solution might well consist of a mix of cast in situ and factory
assembled units. Preliminary structural investigation may identify solutions such
as beams and floor slabs fabricated off site being erected on cast in situ columns.
These structural elements are then integrated as a composite structure when the
floor screed is poured. The proper investigation of construction options at the early
design stage is critical to optimising structural performance and delivering the most
economical building package.

1.2 Benefits of Precast Structures

The considerable advantages of precast construction are combined with
the inherent benefits of concrete to provide a superior construction product.
These include:
■ Inherent

Fire Properties - Concrete has its own inbuilt fire resistance which
is present during all construction phases. Fire resistance is typically achieved
without the application of additional sprays or linings. This is an important inherent
advantage over steel and timber solutions. Precast frames are generally
4
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designed for one hour inbuilt fire rating. This either totally eliminates or greatly
reduces the need for additional fire protection and the associated costs.
■ Economies

are generated through reduced requirements for formwork, access
scaffolding and less reliance on wet trades. Reduced on-site supervision by the
main contractor is also a saving. Compared to cast in situ concrete, the following
savings can be expected:
Formwork
75% less
Scaffolding
75% to 90% less
Wet Concrete
90% less
■ Health

& Safety - Once precast floor slabs are installed, they provide a safe
working platform for site operatives. Simultaneously installing precast stairs offers
safe and easy access between floors.
■ Reduced

Construction Programme, due to speed of construction, gives earlier
return on investment, freeing up the project critical path and allowing earlier
completion. It is estimated that a precast structure takes up to 20% less time to
construct than a similar cast in situ structure.
■ Greater

Project Control from a completion/project management perspective
and from a costing perspective.
■ Factory

Production ensures increased accuracy and quality of finish and
decreases weather dependency. Compared with cast in situ structures, site labour
is reduced by between 50% and 80% using precast. Work for following trades is
reduced by between 30% and 50% depending on finishes.
■ Buildability

- Precast frames can greatly improve buildability because sensitive
parts of the operation can be moved from the site to the factory.
■ Larger

Clear Spans - Reducing the number of columns is critically important in
developments such as sports stadia and car parks. Longer spans and shallower
construction depths can be obtained by using prestressed concrete beams and
floors.
■ Proven Designs and Methodologies - Precast frame design incorporates proven

designs and methodologies which have been developed over many years.
■ Sound

Resistance - Precast structures meet the highest standards for
resistance to sound transmission. Test figures show the airborne sound insulation
of a 150mm concrete floor is 50 db.
■ Composite

Action - Prestressed precast elements act compositely with an
in situ structural screed (topping), combining the benefits of precast and in situ
construction.
■ Less

Wastage - Precast systems significantly reduce the amount of waste
materials produced on site.
■ Loose

Reinforcement - The amount of loose reinforcement on site is reduced
by between 80% and 90%.
■ Airtightness

- Air infiltration in precast buildings is minimal because of the
relatively small number of joints in the construction. This factor combined with the
thermal mass of concrete gives excellent thermal performance.
■A

Complete Service from design to manufacture to installation is available.
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1.3 Health & Safety

IPCA members have developed a standard approach to facilitate the implementation
of the highest Health & Safety standards. Member companies are now in a position
to supply customers with standard procedures, outlining systems of work and the
responsibilities of each party.
Safe and successful precast installation requires teamwork. This means close
co-operation and co-ordination of all participants, including the client, architect,
engineer, precaster and the contractor. To achieve the desired schedule and
results, the basic working relationship between these parties must be established
at an early stage.
To achieve this end, the Irish Precast Concrete Association has published a
Precast Model Risk Assessment manual as part of the Irish Concrete Federation’s
Health & Safety Manual.
The manual identifies potential risks and suitable controls during the manufacture,
transport and erection of precast products. The Responsibilities Check List
identifies the Health & Safety requirements in relation to the precast concrete
elements.
A typical Responsibilities Check List sets out suggested responsibility for managing
each item either to the Contractor (the purchaser of the precast concrete product)
or the Precaster (the supplier and erector of the precast components).
The Precast Model Risk Assessment is intended for use to assist all those involved
in the manufacture, design, specification, use and erection of precast floors. The
IPCA is currently working with the Health & Safety Authority to produce a code of
practice for the installation of load-bearing structures.
The installation of precast units should only be undertaken by specialists who are
trained, competent, and experienced in this work. IPCA members provide Health &
Safety training to all personnel in the safe erection of precast units and associated
areas such as Safe Pass, Working at Heights, Slinger/Banksman, Mobile Elevated
Platforms, Hoist, Crane, Power Tool, Manual Handling, Forklift, Abrasive Wheels,
Role of the Supervisor, etc.

1.4 Quality & Accuracy

Precast concrete units are manufactured in factory conditions where strict
manufacturing controls apply. This ensures that reinforcement bars are accurately
located and that clients receive high quality products manufactured to controlled
dimensional tolerances. Precast delivers a high performance product with a
quality appearance.
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1.5 Speed of Construction & Buildability

Speed of construction and tight construction programmes are primary considerations
in most building projects and this is where precast concrete excels. To maximise the
advantage of precast, two critical factors should be taken into consideration:
■ Design the building layout to maximise repetition of precast units
■ Design construction details to maximise the number of

standardised

components
The importance of these two factors cannot be over emphasised. Adherence
to good design practice will speed up the manufacturing process and make
construction faster. Maximum efficiency can be achieved by rationalising designs
in consultation with precast concrete frame manufacturers.

1.6 Choosing a Construction Method – Comparative Costs
Sports Stadium Precast Raker Beams

In making cost comparisons between alternative systems, it is imperative that total
like for like costs are considered. There are substantial savings to be made using
precast construction which are not evident when a direct elemental cost comparison
is made with alternative construction methods. To get an accurate like for like cost,
whole building costs must be estimated. To accurately assess whole building cost,
each of the advantages of precast as listed in section 1.2 (pages 4 & 5) must be
accurately costed.
Savings through factors such as earlier completion dates, inbuilt fireproofing, reduced
formwork, scaffolding, reduced wet trades and increased budget control can be
significant. Also, fast-track procurement and construction may minimise capital costs
by reducing financing costs and securing earlier rental income. The precast frame
package typically includes columns, beams, floors, wall panels, stairs, landings,
balconies etc., all of which have an inbuilt minimum one-hour fire protection.
Specialist precast frame producers will assist design teams in evaluating the scope
for standardised precast components for a particular project. Budget costings and
erection programmes can be prepared by the precaster on receipt of outline drawings
and a list of performance criteria.

1.7 Sustainability

Most of the sustainable developments throughout Europe use concrete as the
primary construction material. Concrete is long lasting and requires virtually no
maintenance or replacement and does not require the application of toxic paints or
preservatives. Even highly exposed precast concrete units (such as box culverts)
are virtually maintenance free and have a design life of 120 years.

Precast Apartments - Cross Wall Construction
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Precast maximises the sustainable potential of concrete by reducing the amount
of construction waste on site to almost zero. IPCA manufacturing plants are
monitored on an ongoing basis by a qualified Planning and Environmental
Engineer to ensure that each IPCA member implements an ongoing environmental
programme.
Because of its inherent fire and soundproofing properties, concrete (and particularly
precast) lends itself to multi-storey, high density developments which greatly
contribute to a sustainable use of land and justifies investment in quality public
transport. These types of precast concrete developments offer a sustainable and
viable alternative to urban sprawl type housing.
Concrete is 100% recyclable and is generally supplied (in Ireland) within a 30 mile
radius, with the resultant savings in transport costs and fossil fuels.

1.8 Thermal Capacity

The thermal capacity, particularly of exposed concrete,
offers considerable energy savings.
Modern buildings have a tendency to overheat throughout
the year. Ventilation and air conditioning equipment is
sometimes used as an expensive high energy solution
to this problem. Using the inherent thermal capacity of
concrete, particularly in combination with other passive
systems, can either reduce or eliminate the capital and
running cost of air conditioning.
Exposed concrete acts like a storage heater in absorbing
heat. Daytime temperatures are reduced by 3˚C to 4˚C
and peaks in temperature are delayed by up to six
hours. The exposed soffits of floor slabs and other
Offices - Exposed Precast Concrete Ceiling/Floor Soffit
concrete elements including beams and columns act
as a passive system providing an effective cooling
capacity of up to 25W/m2 of surface area, which is more than adequate for the
average commercial building. This principle is utilised by architects and engineers
to bring about considerable energy savings.
Concrete has excellent sustainability credentials allowing for a reduction in the use
of fossil fuels and greenhouse gases. By using concrete as a passive moderator,
there are enormous potential savings as 90% of the energy consumed in the life
cycle of the building is attributable to heating and cooling.
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Procurement of a
Precast Concrete Frame
2.1 Forms of Contract – Selecting a Contractual Route

There are a number of alternative contractual arrangements such as:
		a) Direct contract (with client)
		b) Domestic sub-contract
		c) Nominated sub-contract
		d) Management contract
The client needs to assess the options, understand the advantages and
disadvantages of the different forms of contract and select the best option relative
to the specific project requirements. It is important to appreciate that the form of
contract selected often determines the level of responsibility and input requirements
from the different parties. The relative responsibilities and level of input can vary
significantly, depending on the contractual route chosen. A clear understanding of
how responsibilities are apportioned and where shared responsibilities exist is key
to ensuring the smooth progress of the project.

2.2 Traditional Approach to Procurement

The traditional procurement route involves the issuing of a bill of quantities by the
quantity surveyor. This is frequently done on a selective tendering basis, following
an evaluation of precast concrete producers.
The tender package prepared by the client’s design team should comprise the
following:
■ Site Location Map
■ Architect’s general arrangement drawings
■ Preliminary structural layout plans including dimensions
■ Notional beam and column positions and structural zones
■ Limitations on beam and column sizes
■ Locations of stairs and lifts
■ Services constraints – Major voids in floor slabs
■ General and specific loading
■ Foundation, roof and cladding principles
■ Preliminary Health & Safety issues relevant to the site
The drawings should be accompanied by a performance specification which
defines design and performance criteria for the frame.

2.3 Nominated Sub-contract – Early Nomination

Increasingly, the precast concrete manufacturer is nominated in advance of the
main contract being awarded. This fast-track approach ensures that the benefits
of precast construction are optimised. Once nominated, the precast company can
complete the detailed design of the frame and produce workshop drawings.
Early nomination benefits the client in the following ways:
■ By maximising the number of standardised components
■ Ensuring the timely production of components
■ Speeding up the construction process
■ Reducing cost
It is important that good communications between the precast factory and the site
are established from the outset. Their demands on each other and on the design
team must be outlined in advance and closely monitored throughout the project.
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2.4 Precast Construction Cycle

Procurement of a
Precast Concrete
Frame

The precast construction cycle typically includes the following stages:
Design Team Set-up
Roles and responsibilities to be clarified between the Client, Architect, Consulting
Engineer and Precaster.
Preliminary Health & Safety Statement
Copies of the ‘Preliminary Health & Safety Statement’ must be made available to
the project team by the Project Supervisor at the design stage, as it may impact on
the design of the structure.
Precast Health & Safety Statement
The Precaster will produce a site specific Health & Safety Statement for the
project.
Design Risk Assessment
A Design Risk Assessment will be produced by the Precaster.
Access and Cranage
Access and cranage requirements must be agreed for the duration of the project.
Design Statement
A design statement will be issued by the Precaster for review by the Consulting
Engineer. This document will include stability calculations, loadings, codes and
regulations.
Preliminary Drawings
It is important to agree gridlines and layouts as early as possible to allow the
precast design team to progress.
Document Control
A document control procedure must be agreed, as documents will require
amendments and revisions during the early stages.
Approval Procedure
An agreed approval procedure must be outlined at an early stage to avoid potential
delays.
Drawing Sign-Off Procedure
The production process will commence when drawings and component details
are approved. Late instructions/revisions should be minimised as they may cause
delays which can impact on costs.
Programme
A project programme will be produced by the Precaster.
Method Statement
The Precaster will produce a Method Statement providing a project specific safe
system of work.
Site Preparation by the main contractor
To avoid delays on-site, the main contractor must ensure that starter-bars and
profiles are set-up accurately in readiness for the precast contractor.
Delivery and Acceptance
A procedure must be agreed for the delivery and acceptance of materials on site.
Installation
The Precaster’s specialist teams will install the components in accordance with the
project programme.
10

Approval and Sign-off
The Resident Engineer must review and sign-off the precast areas on completion.

Procurement of a
Precast Concrete Frame
2.5 Design Statement

When outlining the design of the project, the precast manufacturer typically
provides the following for approval by the Consulting Engineer:
■ Design calculations and analysis
■ Proposed load paths - Structural idealisation
■ Temporary stability - Permanent stability
■ Bracing and connection details
■ Fire resistance
■ Interaction with non-precast elements
■ Codes of practice or relevant test data
■ Special requirements
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Precast Construction
Methods
3.1 Design Parameters – Maximising Cost Benefit

Designers can maximise the economic benefit of precast construction by using
consistent structural grids, uniform loading and regular storey heights. The
structural grids may have offsets which form curved or other irregular shapes,
without compromising the general uniformity of the structural grid. This technique
is used to good effect in many buildings where a curve is required in one section
of the building or in some of the elevations. Variations in storey height are also
relatively easy to accommodate.
Component Standardisation
Well designed frame elements in standard sizes facilitate economic construction.
The dimensions of beam and column sections should be standardised wherever
possible, allowing the precast designer to fully utilise available moulds.
Always approach the precast supplier at the earliest possible stage to ensure
that elements/section sizes are standardised where possible to suit the supplier’s
system.
Standard Mould Sizes
Moulds are often manufactured to set widths with the capability to vary the section
depth. Commonly used section dimensions are:
■ Floor

slabs - 1.2m width for hollowcore slabs - 2.4m widths for wideslab and
double-tees.

■ Columns
■ Beams

- 300mm minimum width and thereafter in increments of 50mm.

- 300mm minimum width and thereafter in increments of 50mm.

Note
To ensure a modular interface between columns and beams, the upstands on
spine beams and edge beams should be equal to the width of the largest column.
■ Walls

are typically produced in 150mm or 200mm section sizes.

■ Party

Walls - 150mm thick precast concrete party walls are sufficient to meet 		
sound insulation requirements under the current building regulations. Higher
requirements can easily be accommodated by increasing the wall thickness.

Other items to be considered include:
Maximum Clear Span
Maximising the clear span capabilities of precast units minimises the number of
columns required.
Service Requirements
Specify service requirements at an early stage to allow the precast designers to
provide service ducts in precast units where appropriate.
Planning
Precast installation should be planned to avoid stop-start installation. A plan
which allows the precaster to install in an alternative location while the main
contractor screeds an area of floor, for example, will maximise efficiency and avoid
unnecessary delays. The return to site of installation crews and the removal and
re-installation of costly equipment such as cranes are inefficiencies which can be
planned out at the design stage.
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Precast Construction Methods
There are three main forms of precast frame construction:
1) Portal Frames
2) Column and Beam (single storey and multi-storey)
3) Cross Wall Construction

3.2 Single Storey – Industrial Frames
Portal Frames
A Portal Frame is a frame consisting of precast columns connected at the top by
a pitched or sloping horizontal beam. The low pitched roof typically has a 4˚ slope.
Portal Frames are economical to produce and are often associated with industrial
or warehouse buildings where a clear span of up to 35m or more is required. It is
straightforward to design, provided the flexural rotations at the end of the main
portal are achieved. Generally a neoprene pad (or other durable pad) is inserted
at the bearing to facilitate this flexibility and to avoid potential damage to the
bearing ledge.

Industrial - Portal Frame

Additional Floors
In the case of Portal Frames, first floors or mezzanines can be easily constructed by
creating a corbel in the column element to facilitate the installation of a secondary
post and beam.
Dowel bar or pinned connections are generally applied between the column and
rafter sections. The horizontal load acting on the gable walls is distributed to the
outer columns by single bay (sometimes multi-bay) roof bracing and gable bracing
at each end of the building. The diaphragm action of the roof also contributes to
the stability of the building.
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Precast Construction Methods
3.3 Multi-Storey – Column & Beam

Much of precast construction is Column &
Beam. Today’s Column & Beam frames are
considerably more advanced than earlier
structures. In particular, jointing techniques
and composite action between columns,
floors and beams have been developed.
These have contributed greatly to increases
in span capability, material efficiency and
reduced costs.
Multi-storey buildings can have different
column configurations. The most common
Multi-Storey Precast Frame
type of structure is composed of a
combination of continuous (multi-storey)
columns at the perimeter and floor to floor
(single storey) columns on the inner structure. Other options are to use either single
storey or multi-storey columns throughout the structure.
Continuous columns (bypassing each
floor) have a corbel at each floor level to
support the surrounding beams. Spandrel
beams are typically positioned between
the continuous columns on each elevation.
Columns can be manufactured in lengths
of up to 24m. However, the most economic
length in terms of cost and handling is 15m.
The key advantage of continuous columns
is speed of installation.
Single storey columns which are jointed
at each floor level are more often located
inside the perimeter of the building*.
Spine beams are typically erected over
single Storey Columns
these columns and are connected using
high strength dowel bars in grouted dowel
tubes, cast into the beams and columns.
Continuous spine beams, resting on and connected to several columns are
commonly used. These often cantilever over the end of the last column to
facilitate a drop-in beam. See Detail,
page 15.
With this method of precast construction,
buildings are erected one floor at a time
with beams placed at the head of columns
at one level before the upper level columns
are erected and connected through the
beams to the columns below.
*Note
Structures using single storey columns at
the perimeter are not uncommon. These
structures have continuous edge beams
which are jointed to the columns using high
tension steel dowels grouted into dowel tubes
cast into both columns and beams.

14

Continuous Spine Beams
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Precast Construction Methods
Typically, multi-storey precast buildings consist of a combination of Column &
Beam and Cross Wall construction where the benefits of each are used to optimise
structural and cost efficiencies. Lift shafts and gable walls are common cross wall
elements used in conjunction with Column & Beam structures, adding significantly
to the structural stability of the building.
COLUMN TO BEAM CONNECTIONS
COLUMN
BEAMBeam
CONNECTIONS
PrecastTO
Concrete
designed for partial
continuity over
internal support
See Detail
Below
35mm
Outer Skin
80mm Insulation
35mm Liner Sheet
175mm Purlin

Precast Concrete Beam
simply supported
on single storey
Precast Concrete Columns
Apex Depth
1385

400x400
Precast
Column

6m Eaves
Height

Continuous Precast
Concrete Parapet
Columns
with Precast
Height
1885mm to the
Beams connected
face of the Columns

Top of Foundation
650mm

Typical Multi-Storey Frame

DETAIL A: Steel Billet Detail:

h
Minimising Beam Depth
Reducing the depth of the beam effectively reduces
Column
the depth of the services Precast
void (i.e.
the space
Grouted
into soffit).
Pocket This
between the false ceiling and
the floor
with High Strength
in turn reduces the height of the building which
Concrete supplied
results in cost savings. Minimising
beam depth
on-site by Main
Grout Tubes
is particularly important where
a computer floor
Contractor
or other raised floor is required, increasing the
Reinforcing Bars
overall floor height.

Column

Continuous Spine Beam

Beam
Cantilever

Column

single storey
Column

DETAIL A: Square Corbel Detail:

Drop-in
Beam

Composite Beams
100mm

Composite beams are frequently used to
minimise the beam depth. However, with a
composite beam the final loading capacity
will not be achieved until the screed is
applied. Therefore, in the temporary condition,
temporary propping may be required to avoid
over-stressing or excessive deflection
of the
1.5h min.
beam.

Engineering Brick

300mm min.
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Precast Construction Methods
3.4 Cross Wall Construction
Housing, Apartments, Student Accommodation, Hotels

Cross wall construction, using precast floors and load bearing walls, is normally
associated with multi-storey buildings. This type of construction is ideal for buildings
of a cellular structure, for example hotels, offices, student accommodation, housing
and apartment developments.

Apartments - Cross Wall Construction

Cross wall multi-storey structures consist of precast floors and load bearing walls,
where the walls are designed as the means of primary support. Longitudinal
stability is achieved by external wall panels and/or diaphragm action involving the
floors and roof, which are connected back to lift cores or staircases, which are
also formed by precast wall panels. The system provides a structurally efficient
building with main division walls offering a high degree of sound insulation between
adjacent dwellings, offices, etc.
One of the advantages of cross wall construction is that an early ‘dry box’ working
construction is created, allowing subsequent trades access to achieve a fast build
programme using the minimum of wet trades. These walling systems can produce
buildings in excess of 20 storeys. However, in the Irish context, structures greater
than 10 storeys are rarely required, primarily due to planning restrictions.

3.5 Precast Car Park Frame & Deck

Precast frames are commonly used for basement or roof top car parks, whether
independent, free standing or forming part of a mixed development. The majority of
car parks in Ireland are concrete column and deck structures. These are specialist
structures, but their layout is ideally suited to a precast solution.
A typical layout allows a standard bay size in the region of 15.6m x 7.2m which is
generally the optimal solution. The 7.2m distance relates to the beam or ‘spandrel’
span and the 15.6m dimension will suit 400mm thick hollowcore floor units. The
use of deep hollowcore units generally negates the need for inboard columns
which inhibit vehicle manoeuvrability and obstruct the opening of vehicle doors.
Spandrel panels are combined beam and wall panel units. Spandrel panels also
act as internal vehicle barriers or as external vehicle barriers when used at the
perimeter of the structure.
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Precast Construction Methods
3.6 Mixed Construction

Precast concrete is particularly suited to mixed
construction because it readily combines with
virtually all other commonly used construction
materials. Tried and tested standard details for
the interfacing of concrete and other construction
materials are well established. Combining precast
concrete with steel, cast in situ concrete, masonry
and glass maximises the benefits of each material.
The most economical result can sometimes be
achieved by mixed construction methods. In some
projects, the designer’s requirements can only be
met by using mixed construction.
Mixed construction requires a considered
approach. Nowadays there is increased emphasis
Industrial on fire resistance, acoustics, low maintenance
Precast Wall Panels
and aesthetics. These properties are substantially
inherent in concrete, but are not necessarily
inherent in substitute materials. Steel, for example, needs substantial fire protection.
The substitution of precast elements with steel must be carefully appraised.
A good example of mixed construction is steel frame and precast concrete wall
panels and floors.
Using precast as the dominant form of construction in mixed construction reduces
construction time, shuttering and wet trades. The number of reinforcing bars is
greatly reduced and site safety is greatly improved by the installation of precast
floors which act as safe working platforms. Since most of the construction is
carried out in the factory, there is less down-time and noise disturbance. The
number of operatives on site is also greatly reduced.

Industrial - Precast Floors
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				 Designing for
			 Structural Stability
4.1 Design Approach

When designing multi-storey precast concrete structures, the frame should
be considered as an entity and not as a collection of individual components.
Consideration of the interaction and relationship between the frame, floors and
cladding is critical to the overall building design and particularly to achieving a
buildable, cost effective structure.
When general requirements including the architectural design have been decided,
the structural design can proceed in stages.
The following aspects must be considered:
■ Precast Concrete Components
■ Joints
■ Stability
■ Structural Integrity
Multi-storey frames are generally analysed in the assumption that they are
pin-jointed, braced structures. Stability is provided by concrete or masonry shear
walls around staircases and/or lift shafts.
Other methods of achieving stability are sometimes employed. In frames up to
three storeys high, it may be possible to consider the frame unbraced and to
rely for stability on cantilever action in the columns and moment fixity at the
foundations.

4.2 Designing for Horizontal Loads

Horizontal loads (predominantly wind loads), are usually transmitted to moment
resisting frames or to shear walls by the roof and floors acting as horizontal
diaphragms. Diaphragm action can be described as the action of the floor/roof,
acting as a deep beam, transmitting applied horizontal forces to the foundations.
A diaphragm floor/roof must be capable of sustaining shear forces and bending
moments.
The precast concrete floor is analysed by considering the slab to be a deep
horizontal beam. The floor units must be tied and grouted together at the joints to
ensure full plate action of the floor.

4.3 Structural Integrity – Design for Accidental Loading

The designer must ensure that the building is capable of sustaining local damage
without catastrophic failure or progressive collapse. Structural integrity in the
context of avoiding progressive collapse is normally obtained by using the fully tied
solution incorporating full horizontal and vertical ties. The function of a tie system
is to enable the structure to bridge over a section failure and limit the extent of the
damage to a localised area.
Test information on the performance of precast structures can be obtained from the
BRE (UK).

18

Office Blocks Precast Cladding Panels

Designing for Structural Stability
4.3.1 Progressive Collapse & Stability Ties

Progressive collapse occurs when the collapse of a structural element gives rise
to a chain reaction type failure of adjacent structural elements. Such a progressive
collapse occurred to the steel truss supported flooring units in New York’s Twin
Towers on September 11th 2001.

35mm Outer Skin
80mm Insulation
35mm Liner Sheet
175mm Purlin

In relation to the robustness of structures B.S. 8110 Part 1, clause 2.2.2.2. states:
‘Structures should be planned and designed so that they are not unreasonably
susceptible to the effects of accidents. In particular, situations should be avoided
where damage to small areas of a structure or failure of a single element may lead
to collapse of major parts of a structure.’
To prevent progressive collapse of a precast structure, steel ties anchor the
elements to the structural frame. These ties must withstand accidental loads such
as fire, explosion or subsidence or the collapse of an adjacent component.

4.4 Joints & Connections

400x400
Precast
Column

Top of Foundation
650mm

The design and construction of joints is the most important aspect of precast
construction. Joints provide strength/robustness and transmit forces between the
structural components. There are a number of different methods for connecting
Parapet
units
including tie-bars, steel billets or plates, in conjunction with the use of high
Height
strength
grouts. The joint must also be capable of withstanding abnormal loads
1885mm
caused by fire, impact, explosion or subsidence. The failure of a single joint should
never lead to structural instability.

4.5 Column to Foundation Fixing Detail

A number of factors determine which type of column to foundation fixing detail
should be used. These factors include:
■ Design requirements, i.e. fixed or pinned base.
■ Ground conditions.
■ Presence of services around the column base, e.g. drainage,
DETAILgas
A:mains,
Steeletc.
Billet

Detail:

There are three main methods of fixing precast columns to the in situ
foundation :
1. Projecting Starter-Bars.
2. Bolt or Baseplate Connections.
3. In situ Pocket Foundation.

4.5.1 Projecting Starter-Bars

The number and size of projecting starter-bars
is determined by the project engineer to suit
design requirements. The starter-bars are cast
into the in situ base by the main contractor
at locations specified on the drawings. The
precast columns can then be erected on the
base, with the starter-bars projecting into
dowel tubes provided in the precast columns.
This method of fixing a precast column to an
in situ base is extensively used in medium
to high rise buildings where the complete
structure is designed as a braced frame and
thus a pinned connection is required at the
base.
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Designing for Structural Stability
4.5.2 In situ Pocket Foundation

h

The in situ Pocket Foundation will provide a fixed
base connection to the precast column, which is
particularly useful in low rise precast industrial units
where the cantilever action of the column provides
the lateral stability for the building, thus reducing
the amount of horizontal and vertical bracing
required.

Precast Column
Grouted into Pocket
with High Strength
Concrete supplied
on-site by Main
Contractor

100mm

The column is embedded into the pocket pad
foundation by a distance of at least 1.5 times the
maximum column foot dimension. When structural
requirements determine that the column must
have a large foot dimension, the in situ pocket
foundation can become uneconomical and other
foundation solutions should be employed.
The main contractor is responsible for the
preparation of column foundations. This work must
be carried out to a high degree of accuracy to avoid
delays in the installation of columns.

1.5h min.

Engineering Brick

300mm min.

DETAIL A: Typical Dimensions of Internal Beams

4.5.3 Bolted or Baseplate Connections

COLUMN TO BEAM CONNECTIONS

Steel baseplates are attached to the precast concrete column during manufacture
by casting-in grade 8.8 threaded bars and bolting the baseplate to the column.
Alternatively, mild steel bars can be welded to the baseplate and cast onto the
foot of the column during the curing process. The column is then fixed to the in
situ foundation using cast-in holding down bolts to form a pinned base connection.
Alternatively, the precast column can be fixed onto an existing base using holding
down bolts which are drilled into place and fixed using a chemical anchor resin.
h

Baseplate equal
in size, or less
than column size

Four corner pockets
with anchor bars
welded to baseplate
Alternative Baseplate Detail
h

Precast
Column
Levelling
Shim

40mm min.

Nut & Washer
In situ concrete
or mortar

Baseplate

Tapered Sleeve
1.5h min.

Holding-Down Bolt
Holding-Down Plate

200mm min.
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In Situ Concrete Foundation

Precast Elements
5.1 Columns

The following is relevant to column design:
a) Columns are designed for combined axial compression and bending.
b) Column bending moments at beam level are determined from the
eccentric loading at the connection.
c) In the case of slender unbraced columns, the additional moments due to
Floor
slenderness effects are added to the total design moment at each floor level.
Apex Depth
1385

5.2 Beams

Reinforced or prestressed concrete beams in a precast concrete frame are
designed for the specified loadings and support conditions.
The beam may be composite or non-composite. Composite beams act with the
floor, column and screed to form a monolithic structure.

Flo
a) Inverted Tee-Beam

Beams are typically designed as simply supported with a characteristic concrete
strength of between 40N/mm2 and 50N/mm2.

Precast Column - Installation

Floor

Floor

Beams generally span from column to column. Alternatively, the beam can cantilever
over the end of the column to facilitate a drop-in beam. See diagram page 15.
Precast beam profiles are generally inverted T-Beams or l-Beams designed to facilitate the support of
the precast concrete floor units.

Floor
a) Inverted Tee-Beam

Floor

Floor

Floor

Floor

Floor
Floor

Floor
Floor

Floor

c) Changes in Floor Level

b) Rectangular Beam
b) Rectangular Beam

Floor
a) Inverted Tee-Beam
a) Inverted Tee-Beam

Floor

Floor

Floor

d) Changes in Floor Level
Floor

Floor in Floor Level
c) Changes
Floor

Floor

or
Floor

Floor
Floor

oorc)Level
Changes in Floor Level

Floor

Floor

Floor
Floor

Floor

b) Rectangular Beam
d) Changes in Floord)Level
Changes in Floor Level
e) Changes in Floore)Level
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Precast Elements
Internal Beams
to Column Head

Edge Beam
to Column Head

Split Level
Beams to
Column Face

Mid-Height
Column
Splice
Half Joint
to Column
Arm

Beam to
Deep Column
Corbel

Floor Level
Column
Splice

Beam to
Shallow
Column
Corbel

Beam to
Column
Face

Beam
Half
Joint

Continuous
Beam to
Column
Head

Beam to
Column
Haunch

Beam to
Column
Splice

Continuous
Beam to
Column
Splice
Column
Baseplate
on Retaining
Wall

Column in
Grouted Pocket

Column on Bolted
Shoe or Brackets

Column in
Grouted Sleeve

Column on Bolted
Baseplate on Pad Footing

5.3 Beam Column Connections

The ‘Steel Billet’ is a common method of connecting precast beams to precast
columns. The billet is cast into the body of the column and projects from the
column face to form a seating for the floor beam. Another common method of
column to beam connection is the formation of a concrete corbel in the column.

5.4 Precast Floors

A: Steel
BillettoDetail:
Safety, quality, and the transfer ofDETAIL
the installation
process
the manufacturer are
factors driving the growing market share for precast floors. Precast concrete units
have significant time-saving advantages over propped formwork flooring methods.
Reducing the construction programme and presenting the building ahead of
schedule for rental are important cost-saving factors.
Units are manufactured to exact standards in factory conditions and installed by
Health & Safety trained operatives. In addition, openings can be left for services
such as cabling and service hangers and fixings installed as part of the precast
sub-contract package. Precast floor units are typically supported by concrete or
steel beams or on solid block walls. Precast concrete floors are particularly valued
for their excellent sound insulation and fireproofing qualities.
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Precast Elements
In situ Topping

5.4.1 Selecting a Precast Floor System

There are three main precast floor unit types. The specific structural characteristics
of each type must be taken into account in assessing the most suitable option for
a particular application. In some applications the structural capabilities such as
In situ Infill
Hollowcore
Slab
spanning
ability will
determine the choice. In short-span
buildings, structural and
material efficiency or proximity to site might be the determining factor. The most
suitable choice is relative to the specific project requirements and conditions.
In situ Topping
In situ Topping

Double-Tee Slab
Hollowcore Slab

In situ Infill

In situ Topping
In situ Topping
In situ Topping

Hollowcore Slab
Wideslab

In situ Infill
Steel Lattice Reinforcing

Double-Tee Slab

In situ Topping
In situ Topping

Double-Tee Slab
Wideslab

Steel Lattice Reinforcing

Precast floor systems have a number of advantages: In situ Topping
a) Reduction in Frame Size
Precast floors can be designed to act compositely with the structure of the building
to reduce frame sizes: e.g. main support beams supporting solid slab and screed
can be designed as T-beams.
Wideslab

Steel Lattice Reinforcing

b) Progressive Collapse
Prestressed composite floors can be tied-in to the main structure and are therefore
particularly suited to buildings where progressive collapse is a consideration.
c) Diaphragm Action
Precast floor slabs together with the structural screed provide a structural deck
with full diaphragm action where required in multi-storey buildings.
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Precast Elements
5.4.2 Hollowcore Floor

Hollowcore slabs derive their name from the
circular voids or cores which run from end
to end of the slab. The cores can function
as cable/services ducts and significantly
reduce the self-weight of the slabs,
maximising structural efficiency. Units are
available in standard 1200mm widths and
in depths of 150mm to 500mm.
Hollowcore slabs have excellent long-span
capabilities, achieving a maximum capacity
of 2.3 KN/sq.m over a 16 metre span. The
long-span capability is ideal for office,
retail or car park developments. Units are
installed with or without a structural screed,
depending on requirements. Slabs arrive
on site with a smooth pre-finished soffit.
In car parks and other open structures,
pre-finished soffits offer a maintenance
free solution.

Hollowcore Floor Units

5.4.3 Solid Wideslab Floors

Solid Wideslab is sometimes referred to as ‘plate flooring’ which is generally used
in residential developments. Wideslab flooring contains an internal mesh/strand
which facilitates notching and the forming of opes.

Apartments - Wideslab Floors

There are two distinct types of wideslab:
a) In situ screeded slabs 2400mm wide and in depths of 65mm to 200mm deep
with spans of up to 7.5m. These slabs are generally for upper floors and have
smooth self-finishing soffits. Some manufacturers can apply a specialist painted
finish to the soffit as part of the contract. Generally a 75mm structural screed is
required. A triangular steel lattice girder reinforcement which projects into the screed
can be used to increase the spanning capabilities of the wideslab unit and the overall
robustness of the floor. The pre-camber of prestressed units should be discussed
with the technical department of the selected precast company.
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Precast Elements
b) Pre-screeded slabs 150mm to 200mm deep are delivered self-finished for
ground floor applications. These slabs are particularly suited to poor ground
conditions or where ‘cut and fill’ is required. Maximum spans of 7.5m can be
achieved.

5.4.4 Double-Tee Floor Slabs

Double-Tee floor units are produced in standard widths of 2400mm and in depths
of between 250mm and 1000mm. The system offers greater structural capacity at
longer spans than hollowcore or wideslabs, but often requires a deeper floor zone.
The Double-Tee system is the only system which offers a solution for spans over
16m.
Note: For design advice, span/load details and material specifications, please
contact the Technical Service Department of the relevant precast company.

Double-Tee Floor Units

5.5 Precast Floors with Composite Toppings

Structural toppings can be combined with precast units to produce Precast
Composite Floors. The advantage of Precast Composite Floors is the increased
bending and flexural stiffness. Structural toppings can also be specified to improve
acoustic performance and reduce vibration. In situ toppings will also improve
thermal performance.
Structural toppings are generally 75mm to 100mm thick and it is recommended
that their thickness should not be less than 50mm.
Provided there is sufficient anchorage/bonding with the precast unit, the topping
and unit can be considered as a monolithic.
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5.6 Checking Calculations

The following items should be checked when designing precast floors:
■ Applied Loading
■ Assumed Loading Distribution
■ Design Assumptions (structural screed, temporary propping, etc.)
■ Section Size
■ Strand Pattern - Number and Location of Prestressing Strands
■ Fire Rating
■ Cover
■ Service Stresses - Allowable vs Actual
■ Ultimate Bending Moments - Allowable vs Actual
■ Ultimate Shear - Allowable vs Actual
■ Deflection
Workshop Drawings
It is important that design assumptions made about the slab are reflected in the
production drawings used to manufacture the slabs. For example, the drawings
should confirm the designed reinforcement strand pattern, whether open cores are
required for forming stability tie details and if temporary propping is required while
pouring the structural screed.
Slab Widths
All three flooring systems can be produced in narrower widths than the standard
widths indicated. However, sq.m prices for off-standard widths are higher than for
standard widths. Consequently, buildings designed on grids which are a multiple
of 1200mm will maximise the cost benefit of precast floors.

5.7 Precast Stairs

Precast stairs do not require the propping and fixing which is necessary for cast in
situ stairs. Stair units are connected to floors and landings using steel angle joints.
Other connections such as continuous halving joints and intermittent halving joints
are sometimes used. Combined stairs and landing units are also available. Once
installed, precast stairs allow immediate, safe access to upper floors for following
trades.
Precast stairs are particularly cost effective when duplicated. The greater the
number of identical units required, the lower the cost.

5.8 Precast Balconies

Precast balconies are manufactured mainly for use in
apartment complexes. Units have steel bars projecting
from the back which tie-in with the steel mesh in the
structural screed of the precast floor units. Balcony units
are temporarily supported while the structural floor screed
is being poured. When the screed has set, the supports
are removed leaving the balcony unit cantilevered from
the floor edge.

Apartments Precast Balconies
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Precast balcony units typically have integral drainage slots
to receive drainage outlets and an upstand to facilitate
proper weatherproofing details at door threshholds.

Student Accommodation Precast Stairs

Precast Elements
5.9 Architectural Cladding Panels

Factory produced concrete cladding offers virtually unlimited scope for architectural
expression. There is a wide range of high durability, low maintenance surfaces,
including both integral and applied finishes. Both highly polished and textured
finishes are achievable. Brick, tile, marble and granite are typical finishes, but
virtually any decorative stone can be applied. The most cost effective wall panels
comprise of reconstituted stone, i.e. naturally coloured, designed and finished to
look like natural stone. Panels are typically 150mm thick and may be up to 9m
in length and 3.8m high. Panel sizes are generally only limited by transport and
cranage constraints.
When installed, cladding panels may be either stacked off the ground, one above
the other, thus transferring all vertical loads directly to the ground, or alternatively
they may be independently supported at each floor level by means of localised
concrete corbels. Lateral fixings are secured to either beams or columns.
The main advantages of precast cladding are:
Tight quality control measures are in place both pre and post casting. Installation
is swift and panels are typically sized so that they can span grid to grid and floor
to floor, allowing a large area of the building to be weathered in the shortest time
possible. No scaffolding is required as all fixings are accessed from the rear of
the panels. In most cases, glazing units and insulation may be fitted to the precast
units in the factory, speeding up the work of following trades.
To make precast units more cost effective, it is important that panel sizes are
maximised and a degree of repetition exists. This approach ensures that a number
of panels may be cast from a single mould.

Offices - Precast Architectural Cladding Panels - Polished
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Precast Elements
5.10 Architectural  Wall
Panels – Rain Screens

Office - Precast Cladding Panels - Curved

Precast wall panels are high
strength units which can be quickly
installed with little or no site
preparation. Natural stone blend,
reconstituted stone and terracotta
-faced panels are available. Panels
arrive on site complete with fixing
brackets. The wall is lifted into
position and attached to the column
which can be either concrete or
steel. Connections between floors,
beams, columns and wall panels
are designed to ensure that all
loads, both lateral and vertical, are
transferred along the dedicated load
path to the appropriate foundation/
restraint. Because the loads acting
on the panel are transferred into
the column, no strip foundation
is required. Precast walls can
function simply as ‘security walls’
or may act as a bearing for precast
floor units.

5.11 Architectural Composite Panels

Precast wall panels have been used as rain screens
in Ireland for many years. However, Composite
Panels are now being manufactured which comprise
of an outer leaf of finished concrete (or terracotta
tile), a layer of insulation and a backing leaf of plain
grey concrete, cast as a single unit. The insulation is
installed under controlled factory conditions and is
protected from the elements by the concrete outer
leaf. To fully optimise the system, the inner leaf of
the sandwich panel can be used as a load-bearing
element to support floor units, thus offering further
economies in the building and minimising the need
for co-ordination of different trades.
Wall panels can eliminate
the following on-site activities:
■ Foundation laying
■ Block laying
■ Plastering

Precast Composite Panel
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Office - Precast Brick-Faced Panel

Production
6.1 Development of Component Drawings

On confirmation of the client’s order, the scope of the work is first analysed by
the production team. When technical and production issues have been resolved,
production is then scheduled. As the project progresses, correspondence is
referenced and stored. Working drawings are then produced by the manufacturer’s
office in consultation with the client’s consultants. All relevant information, such as
the position of fixings, penetrations, cast-in items, openings, lifting anchors, etc.,
is clearly noted on the drawings. The production details are then forwarded to the
consultants for approval. Production can take place when formal approval has
been received from the project principals.

6.2 Production Scheduling
Apartments - Precast Cladding
Panels

The production of precast components is scheduled to meet the production
programme. Machine changes and mould alterations are kept to a minimum to
achieve the most efficient batch production. This can only be achieved with the
co-operation of the entire project team.

6.3 Materials

Most precast companies have computer controlled batching and mixing plants.
Complex mixes for a variety of different concrete products are stored in the
batching plant systems. This is an important facility since accurate sand/cement/
gravel/water mix is critical to the integrity and durability of precast components.
Precast components are reinforced by inserting steel bars or cages into the mould.
Steel is generally cut and bent into the required shape. This can be done manually
or by automated means. An alternative to steel cages or strands is the use of fibre
reinforcement. The fibres used can be produced from steel, glass or synthetic
materials such as polypropylene. Certification of all materials is available from the
precaster on request.

Battery Moulds - Precast Wall Panels
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Production
6.4 Moulds

The main mould types include:
■ Adjustable

long-line mould systems can be used to cast a variety of beam
and column sections. The flexibility to pour sections, in a range of sizes, from
one mould, ensures optimum productivity and facilitates the quick turnaround of
precast components required on fast-track construction programmes.
■ Battery moulds consist of a series of steel faced sections with variable perimetral

formers positioned to form the required dimensions. These sections open apart to
allow preparatory work and are then mechanically closed and clamped together
to form a multi-cast mould. Typical applications would include retainer wall panels
and other panel sections complete with door and window openings, suitable for
apartment or housing developments.
■ Specialised

or bespoke moulds are manufactured to produce a specific oneoff range of products. Moulds can be manufactured from different materials such
as plywood, steel or fibreglass and may be lined with a range of purpose-made
patterned liners to imitate natural finishes. The choice of mould material is usually
determined by the number of casts required and the complexity of the shape and
size of the finished product. Specialised moulds can be adjusted and may be used
for similar projects in the future.

6.5 Production Techniques
Floors
Hollowcore and Wideslab units are manufactured on long-line steel casting beds,
using automated casting techniques. The mix design and volumes of concrete
required are programmed into the system. The steel beds are thoroughly cleaned
prior to use and a release agent is applied to produce a quality surface finish.
Reinforcing strands are placed on the bed and hydraulically tensioned. The
concrete is then placed onto the bed and compacted mechanically by extrusion
or slipform machines. All necessary slots and opes are electronically marked and
cut.
Wall Panels
Panels can be produced in flat beds, vertical battery moulds, horizontal tilting
tables or carousel systems. Most panels require steel or other reinforcement. The
reinforcing steel is placed in the mould and the concrete mix is then poured. Wall
panels produced in vertical battery moulds have a smooth surface on both sides.
Panels produced on tilting moulds have one side mechanically finished and one
side with a trowelled finish. A trowelled finish is used where walls have further
finishes applied or where the face of the panel is concealed inside a cavity wall.
Lifting handles are cast-in which are used in the de-moulding process and when
erecting the finished units on site.
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Precast Panel Polishing

Hollowcore Floor Manufacture

Production

Wall Panels - Flat Bed Production
Columns & Beams
Columns & Beams are cast in horizontal moulds or in long-line moulds. Precasters
typically have a range of standard moulds which cater for the most commonly
specified column and beam sizes. However, specials can be manufactured to
specified dimensions by making simple adjustments to the mould. Circular columns
can also be produced in vertical cast arrangement to comply with architectural and
structural requirements.
Stairs
A number of systems are available for casting stairs. Stairs can be produced in
bespoke moulds or in variable moulds. Units can be cast in the upright position
or in the inverted position. Alternatively, units can be vertically cast on their edge
giving a mould finish to the top and back of the stairs and leaving one side to be
hand finished. Straight stair units, or a combined stairs and landing unit can be
produced in a variety of finishes.

6.6 Curing

The curing process is an important part of component manufacture. Heating the
concrete accelerates curing. Heat is applied in various ways such as steam or hot
water running through a network of piping. Other methods include the use of hot
air and the application of electrical current through reinforcing strands which act as
heating elements. Covering the components with insulating sheets to retain heat
and moisture helps the curing process.
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Production
6.7 Quality

Considerable emphasis is placed on quality control at all stages in the production
of precast concrete components. Many Irish precasters manufacture in accordance
with ISO 9002 standards or with other internal quality systems.
Key areas of quality control include:
■ Test certificates for materials - cement/reinforcement/aggregates
■ Aggregate testing
■ Compressive strength testing
■ Workability
■ Mould standard and quality
■ Preparation of reinforcement cages/strands
■ Cast-in components and fittings
■ Dimensional checks
■ Assessment of early age strength for de-moulding/transfer strength, etc.
■ Quality of finish

Storage Yard - Precast Cladding & Cross Walls - Apartments/Housing

6.8 Handling and Storage

When the units have reached the required strength, they are removed from the
mould and labelled for later identification. They are then stacked on wooden
battens or plastic pads.
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Site Erection
7.1 Method Statement

The principles of site erection, the methods of making structural joints and the
specification for materials are all in accordance with the requirements of BS
8110.
At the commencement of each project a method statement confirming how the
building will be manufactured, transported and installed should be prepared.
The headings covered in this statement include:
■ Safety (including the mandatory safety statement)
■ Mould-work
■ Materials
■ Handling/Cranage and Transportation
■ Site Installation (Procedure, Programme, Sequence)
The design for temporary conditions during erection should take into account
overall frame stability and the stresses in individual frame components and joints.
Load paths through a partially completed structure may be different for those in a
completed frame. An example is the temporary state when floor units have been
placed on one side only of an internal beam.
Here the connection should be checked for its resistance to torsion and if necessary,
propped until the slabs on the other side of the beam are placed in position.

Precast Columns,
Beams & Floors

7.2 Columns

Columns are typically erected in pockets onto pre-levelled plates giving a clearance
of between 50mm to 75mm to the sides and bottom of the pocket.
Temporary wedges are driven into the pockets and together with diagonal props
are used to line and plumb the column.
In situ concrete with an early strength of about 40 N/mm2 at three days is
compacted into the pockets to ensure that a structural connection is made
between the column and the foundation.

7.3 Beams

Beams are either grouted through sleeved connections between upper and lower
columns or are supported on billet type corbels. Bolted cleat type connections or
billets with a welded or bolted top fixing provide an immediate restraint to shear
and torsional forces.
Dowelled corbels and billets which depend on an in situ top fixing do not provide
adequate restraint and temporary propping will be required to stabilise the beam.
High strength grouts are used in all cases. Strengths of 30N/mm2 are required after
eight hours.

7.4 Construction Speed

Installation times for precast units vary with each project, but the following rates of
installation (based on one erection crew) are indicative.

Precast Cross Walls

single storey Columns
Spine Beams or Edge Beams
Wall Panels
Floor Slabs
Stairs and Landings

12 – 14 per day
12 – 15 per day
12 – 18 per day
350m2 per day
12 – 15 per day
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Site Erection
7.5 Access and Cranage

Safe access to the site is a key consideration which must be
agreed between the main contractor and the precaster prior to
commencement on site. Suitable hard standing for cranage and
articulated vehicles must also be provided. Ground floors or
platforms used as storage spaces must be structurally stable and
level.
The position of the crane must be carefully planned to ensure
that its capabilities are maximised and the installation period
minimised. The following are some of the issues which should be
taken into consideration before choosing a crane and finalising the
construction sequence:
■ Public safety and on-site safety
■ Access to public roads
■ Component sizes and weights
■ Maximum reach of the crane from

set-up position to final panel installation
constraints such as overhead
power lines
■ Availability of secure standing areas
for cranage
■ Any

Telescopic Crane
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Appendix
Appendix - Structural Details

Precast structural details deal with the connection of the precast concrete
components to form a fully integrated structural frame.
While some details are company specific or proprietary connection systems,
generally all are based on tried and tested design assumptions and construction
practices. For example, the steel insert or billet connection is a refinement of the
traditional corbel support.
Some of the proprietary bolted connections are modelled on connection systems
used to connect structural steelwork elements.
The following details are commonly used in connecting precast frame elements
in Ireland. The details indicated are a guide only and are not related to a specific
project. Project specific details should be produced by the design engineer taking
all relevant factors into consideration.

Typical Precast
Construction Components
4

2

1

5

3

6
12
14

8
13

7

11

9
10
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1
2
3
4
5
6
7
8
9
10
11
12
13
14

Main Spandrel Beam
Hollowcore Unit
Internal Rectangular Beam
Gable Spandrel Beam
Gable Beam
Main Edge Beam
Landing Support Beam
Staircase and Landing
Ground Beam
Column
Wall
Double-Tee Unit
Internal Beam
Main Edge Spandrel Beam

COLUMN TO BEAM CONNECTIONS

COLUMN TO BEAM CONNECTIONS

Precast Column

Non-Shrink
Grout

Precast Gutter
Dowel Fixed to Roof Beam

Precast Prestressed Roof Beam

Bearing Pad
Spiral Tube
Cast into Precast Column
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Dowel Bar Grouted into
Position using Non-Shrink Grout

DETAIL 1: High Parapet Concealed Gutter Detail

COLUMN TO BEAM CONNECTIONS

COLUMN TO BEAM CONNECTIONS

Non-Shrink
Grout

Precast Gutter
Dowel Fixed to Roof Beam

Precast Prestressed Roof Beam

Bearing Pad
Spiral Tube
Cast into Precast Column

Dowel Bar Grouted into
Position using Non-Shrink Grout

Precast Column

DETAIL 2: Eaves Gutter Detail

Non-Shrink
Grout

Precast Gutter
Dowel Fixed to Roof Beam

Precast Prestressed Roof Beam

Bearing Pad
Spiral Tube
Cast into Precast Column

Dowel Bar Grouted into
Position using Non-Shrink Grout

Precast Column

DETAIL 3: Valley Gutter Detail
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COLUMN TO BEAM CONNECTIONS

COLUMN TO BEAM CONNECTIONS

Steel Tie-bar Slotted
Through Precast Column

Non-Shrink
Grout

Position of
Structural
Precast
Screed Flooring Unit

Precast Column

Precast Beam
Non-Shrink Grout

Precast Beam
Non-Shrink Grout

Dowel Bar Cast into
Column Corbel
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DETAIL 4: Detail at Splayed Corbel

COLUMN TO BEAM CONNECTIONS

COLUMN TO BEAM CONNECTIONS

Steel Tie-Bar Slotted
Through Precast Column

Precast
Column

Precast Beam
Non-Shrink Grout

Non-Shrink Position of Precast Flooring Unit
Structural Screed
Grout

Precast Beam
Steel Billet

Non-Shrink Grout

Steel Dowel
Welded To Steel Billet

DETAIL 5: Steel Billet Detail

Steel Tie-Bar Slotted
Through Precast Column

Precast
Column

Precast Beam
Non-Shrink Grout

Non-Shrink Position of Precast Flooring Unit
Structural Screed
Grout

Precast Beam
Non-Shrink Grout

Steel Dowel Cast into Column Corbel

DETAIL 6: Square Corbel Detail
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COLUMN TO BEAM CONNECTIONS

COLUMN TO BEAM CONNECTIONS

Precast Column
Grout Tubes Cast Into
Spine Beam to Take
Projecting Tie-bar

Position of Hollowcore Units

Non-Shrink Grout

Grout Tubes Cast
Into Precast Columns and Beams
for Vertical Ties

DETAIL 7: Non-Continuous Column and Spine Beam Connection

Continuous Multi-storey
Precast Column
Dowel Tubes
and Projecting Bars
Non-Shrink Grout

Precast Beam

Precast Beam

Corbel
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Precast Spine Beam

DETAIL 8: Continuous Column and Spine Beam Connection

FLOOR
FLOOR TO
TO BEAM
BEAM CONNECTIONS
CONNECTIONS -- HOLLOWCORE
HOLLOWCORE FLOOR
FLOOR

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

Precast
Precast Column
Column
Longitudinal
Longitudinal
Ties
Ties

Mesh
Mesh
Transverse
Transverse

Precast
Precast Unit
Unit
and
and Screed
Screed

Peripheral
Peripheral Tie
Tie
In
In Situ
Situ Concrete
Concrete Infill
Infill
by
Main
by Main Contractor
Contractor

35N 10 Concrete Grout
Precast
Precast Edge
Edge Beam
Beam
(Reinforcement
(Reinforcement not
not indicated)
indicated)
Precast
Precast Floor
Floor Units
Units Built-in
Built-in (100mm
(100mm End
End Bearing)
Bearing)
Laid
on
1:3
Mortar
Bed
by
Main
Contractor
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear
(Shear or
or Friction
Friction Wall
Wall Ties)
Ties)

DETAIL
DETAIL 9:
11: Typical
TypicalSide
EndBearing
BearingDetail:
Detail: Rectangular
RectangularEdge
EdgeBeam
Beam

Precast Column
Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

In Situ Concrete Infill
by Main Contractor
Peripheral Tie

Filler by Builder

Break Out Hollowcore Floor Unit Cores
and Fill with Min. 30N 10 Concrete

Precast Edge Beam
(Reinforcement not indicated)
Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 10: Typical 5 Storey+ End Bearing Detail: Rectangular Edge Beam
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FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

Precast Column
Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

Precast Edge Beam
(Reinforcement not indicated)
Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR
DETAIL 11: Typical End Bearing Detail: Rectangular Edge Beam

Precast Column
Precast Column

Longitudinal
Mesh
Ties
Transverse
Longitudinal
Mesh
Ties
Transverse

Precast Unit
and Screed
Precast Unit
and Screed

In Situ Concrete Infill
by Main Contractor
Peripheral Tie

Filler by Builder
Precast Edge Beam
(Reinforcement not indicated)
Break Out Hollowcore Floor Unit Cores
and Fill with Min. 30N 10 Concrete
35N 10 Concrete Grout

Precast Edge Beam
(Reinforcement not indicated)
Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 12: Typical Side Bearing Detail: L-Shaped Beam
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DETAIL 10: Typical 5 Storey+ End Bearing Detail: Rectangular Edge Beam

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

Precast Column
Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

Precast Edge Beam
(Reinforcement not indicated)

Precast Floor Units Built-in
(100mm End Bearing)

DETAIL 13: Typical End Bearing Detail: L-Shaped Beam

Precast Column
Longitudinal Ties
Mesh
When Required Transverse

Precast Unit
and Screed

Filler by Builder
Break Out Hollowcore Floor Unit Cores
and Fill with Min. 35N 10 Concrete
Precast Edge Beam
(Reinforcement not indicated)

Precast Floor Units Built-in
(100mm End Bearing)

DETAIL 14: Typical 5 Storey+ End Bearing Detail: L-Shaped Beam
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FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

Precast Column
Mesh
Transverse

Projecting Bar
from Spine Beam

Precast Unit
and Screed

Precast Floor Units
(100mm End Bearing)
Precast Spine Beam
(Reinforcement not indicated)

DETAIL 15: Typical End Bearing Detail: Inverted T-Shaped Spine Beam

Precast Column
Mesh
Transverse

Projecting Bar
from Spine Beam

Precast Unit
and Screed

Filler
by Builder
Break Out Hollowcore Floor Unit Cores
and Fill with Min. 30N 10 Concrete
Precast Spine Beam
(Reinforcement not indicated)
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Precast Floor Units
(100mm End Bearing)

DETAIL 16: Typical 5 Storey+ End Bearing Detail: Inverted T-Shaped Spine Beam

FLOOR TO BEAM CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO BEAM CONNECTIONS - WIDESLAB FLOOR

Precast Column
Mesh
Transverse

Projecting Bar
From Spine Beam

Precast Unit
and Screed

Precast Floor Units
(100mm End Bearing)
Precast Spine Beam
(Reinforcement not indicated)

FLOOR
TO Detail:
BEAM CONNECTIONS
- HOLLOWCORE
FLOOR
DETAIL 17: Typical End
Bearing
Inverted T-Shaped
Spine Beam

Precast Column
Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

In Situ Concrete Infill
by Main Contractor

Precast Edge Beam
(Reinforcement not indicated)

DETAIL 18: Typical Side & End Bearing Detail: Rectangular Edge Beam

45

FLOOR TO WALL CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO WALL CONNECTIONS - HOLLOWCORE FLOOR

External Wall

Internal Wall

Mesh Transverse
Turned Down at Perimeter

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 19: Typical End Bearing Detail: External Wall

External Wall

Internal Wall

Longitudinal Ties
Mesh
When Required Transverse

In Situ Concrete Infill
by Main Contractor

Precast Unit
and Screed

Filler by Builder

Break Out Hollowcore Floor Unit Cores
and Fill with Min. 30N. Concrete
R.C. Band Beam
(Peripheral Tie)

R.C. Band Beam may not be required
if shear/friction joint proves adequate

Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)
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DETAIL 20: Typical 5 Storey+ End Bearing Detail: External Wall

FLOOR TO WALL CONNECTIONS - HOLLOWCORE FLOOR

External Wall

Internal Wall

Mesh Transverse
Turned Down at Perimeter

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

35N 10 Concrete Grout
Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 21: Typical Side Bearing Detail: External Wall

External Wall

Internal Wall

Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

35N 10 Concrete Grout
R.C. Band Beam
(Peripheral Tie)

R.C. Band Beam may not be required
if shear/friction joint proves adequate

Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 22: Typical 5 Storey+ Side Bearing Detail: External Wall
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FLOOR TO WALL CONNECTIONS - HOLLOWCORE FLOOR

FLOOR TO WALL CONNECTIONS - HOLLOWCORE FLOOR
Internal Wall

Precast Unit
and Screed

Mesh
Transverse

Precast Floor Units Built-in
(100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 23: Typical End Bearing Detail: Internal Wall

Internal Wall

Precast Unit
and Screed

Longitudinal
Ties

Mesh
Transverse

Filler by Builder

Break Out Hollowcore Floor Unit Cores
and Fill with Min. 30N 10 Concrete
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Precast Floor Units Built-in
(100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 24: Typical 5 Storey+ End Bearing Detail: Internal Wall

FLOOR TO WALL CONNECTIONS - WIDESLAB FLOOR

External Wall

Internal Wall

Mesh Transverse
Turned Down at Perimeter

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

DETAIL 25: Typical Side Bearing Detail: External Wall

External Wall

Internal Wall

Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

In Situ Concrete Infill
by Main Contractor
Peripheral Tie

R.C. Band Beam
(Peripheral Tie)

R.C. Band Beam may not be required
if shear/friction joint proves adequate

DETAIL 26: Typical 5 Storey+ Side Bearing Detail: External Wall
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FLOOR TO WALL CONNECTIONS - WIDESLAB FLOOR

FLOOR TO WALL CONNECTIONS - WIDESLAB FLOOR

External Wall

Internal Wall

Mesh Transverse
Turned Down at Perimeter

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 27: Typical End Bearing Detail: External Wall

External Wall

Internal Wall

Longitudinal
Ties

Mesh
Transverse

Precast Unit
and Screed

Peripheral Tie
In Situ Concrete Infill
by Main Contractor

R.C. Band Beam
(Peripheral Tie)

R.C. Band Beam may not be required
if shear/friction joint proves adequate

Precast Floor Units Built-in (100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)
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DETAIL 28: Typical 5 Storey+ End Bearing Detail: External Wall

FLOOR TO WALL CONNECTIONS - WIDESLAB FLOOR

When using Non-Structural Screeds
Internal Wall to be Built Directly Off the Flooring Unit

Internal Wall

Precast Unit
and Screed

Mesh
Transverse

Precast Floor Units Built-in
(100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 29: Typical End Bearing Detail: Internal Wall

When using Non-Structural Screeds
Internal Wall to be Built Directly Off the Flooring Unit

Internal Wall

Precast Unit
and Screed

Longitudinal
Ties

Mesh
Transverse

R.C. Band Beam
R.C. Band Beam may not be required
if shear/friction joint proves adequate

Precast Floor Units Built-in
(100mm End Bearing)
Laid on 1:3 Mortar Bed - by Main Contractor
(Shear or Friction Wall Ties)

DETAIL 30: Typical 5 Storey+ End Bearing Detail: Internal Wall
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IRISH PRECAST CONCRETE ASSOCIATION
8 Newlands Business Park, Naas Road, Dublin 22.
Tel: 01 4640082 Fax: 01 4640087 email: icf@iol.ie

MEMBERS LIST

Banagher Concrete Ltd.

Oran Precast Ltd.

B.D. Flood Ltd.

O’Reilly Bros. Ltd.

Queen Street,
Banagher Estate,
Co. Offaly.
Tel: 0509 51417
Fax: 0509 51558
Email: info@bancrete.com
www.bancrete.com

Hilltown,
Oldcastle,
Co. Meath.
Tel: 049 41477
Fax: 049 41311
Email: flood@iol.ie
www.floodflooring.com

Concast Precast Group
Hazelhatch,
Newcastle,
Co. Dublin.
Tel: 01 628 8055
Fax: 01 627 2326
Email: info@concast.ie
www.concast.ie

Ducon Concrete Ltd.

Ballymaquirke,
Kanturk,
Co. Cork.
Tel: 029 56037
Fax: 029 56245
Email: ducon@eircom.net
www.duconconcrete.com

Deerpark Industrial Estate,
Oranmore,
Co. Galway.
Tel: 091 794537
Fax: 091 794586
Email: info@oranprecast.ie
www.oranprecast.ie

Kingscourt,
Co. Cavan.
Tel: 042 67237
Fax: 042 67311
Email: sales@oreilly.com
www.oreillyconcrete.com

Quinn Group

Derrylin,
Co. Fermanagh.
Tel: 048 677 48866
Fax: 048 677 48800
Email: info@quinn-group.com
www.quinn-group.com

Techrete Ireland Ltd.    
Dublin Road,
Howth,
Co. Dublin.
Tel: 01 839 0138
Fax: 01 839 0540
Email: info@techrete.ie
www.techrete.com

Finlay Breton Concrete Pipes Ltd.
Tullvannon,
Ballygawley,
Co. Tyrone,
BT70 2HW.
Tel: 048 855 68441
Fax: 048 855 68447
Email: sales@finlayconcrete.com
www.finlaygroup.co.uk
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Apartments & Offices - Brick-Faced Precast Panels

Notes
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