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Shearfix Punching Shear Reinforcement

PUNCHING SHEAR

The weight of a slab supported on a column
induces shear stresses in the slab. These
stresses, if sufficient and where additional
reinforcement has not been provided, would
result in the column ‘punching’ through the
slab. This punching shear is similarly induced
in the footing on which the column bears.
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Punching Failure

Although punching shear can be relieved by
localised thickening of the concrete with
downstand beams and enlarged column
heads, the construction of flat slabs offers
many advantages. A consistent head space
can reduce the overall height of a building and
provide significant time and material savings.

Shearfix

THE SHEARFIX SOLUTION

Used within a slab to provide additional
reinforcement around columns, Ancon Shearfix
is the ideal solution to the design and
construction problems associated with
punching shear.

The system consists of double-headed studs
welded to flat rails, positioned around the
column head or base. The shear load from
the slab is transferred through the studs into
the column.

Shearfix is suitable for all column shapes and
is easy to install either ‘top down’ or ‘bottom
up’, depending on user preference (page 10).

Comparison with Shear Links

Ancon Shearfix offers many advantages

over loose shear links. Links can be time-
consuming to both design and install.

A Shearfix system is easily detailed with
Ancon'’s free calculation program which
generates a layout drawing for inclusion in the
building plans and, rather than being installed
individually, these studs are supplied to site
welded to rails at the appropriate spacing.

When comparing links with studs, research
has shown that any additional material costs
incurred when purchasing a prefabricated stud
system, such as Shearfix, are generally far
outweighed by the savings from a significantly
reduced fixing time; these systems being up to
ten times quicker to install (source: British
Cement Association: Prefabricated punching
shear reinforcement for reinforced concrete flat
slabs. BCA, Camberley, 2001).
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‘Top down’ installation. A row of studs is passed through the reinforcement grid as a
unit and the rail is tied to the main reinforcement

Corner column using an
orthogonal rail arrangement
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Sizes and Configurations

The Ancon Shearfix system comprises
double-headed studs welded to flat rails. It is
manufactured to suit the specific requirements
of each application. The quantity of each
component, the dimensions and spacings,
and the layout pattern around the column are
determined by calculation. Ancon provides
free software to determine the optimum
system design (see pages 6-7).

Studs are manufactured in six diameters (10,
12, 14, 16, 20 and 24mm) from high strength
steel bar. The heads are hot forged to three
times the diameter of the bar. Studs are
manufactured in virtually any length to suit the
depth of slab, but are normally formed in
increments of 10mm within the 100-500mm
range. The bar used in this system has a
characteristic yield strength of 500N/mm?,

The studs are welded to the rail at the centres
determined by Ancon’s software or a design
calculation. The rail performs no structural
function but ensures stud alignment and
positioning within the slab.

Shearfix rails are manufactured from strips of
steel, 16mm wide. The gap between the strips
allows for the passage of concrete during
pouring and also enables the rail to be nailed
through spacers to formwork when fixed
‘bottom up’ i.e. prior to all other reinforcement.

PROJECT MANAGEMENT

Please contact Ancon if you would like help
in creating a Shearfix schedule and a
programme for delivery to suit progress on
site. If advised at the time of ordering,
pallets can be packed in priority order e.g
by pour number.

Ancon’s ‘Products for Structural Concrete’
division offers a dedicated service to the
concrete sector. Contact the team on

+44 (0) 114 275 5224 with your Shearfix

enquiry.
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Double-headed Stud 10, 12, 14,
16, 20 and 24mm diameters
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Product Identification

Each rail of studs carries the following identification:

Shearfix Code and Stud Diameter - Number of Studs - Stud Length - Rail Length

Column/Grid Reference
Floor Level
e.g. AS12-3-230-600
K15
Level 2

All dimensions are in millimetres.
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Shearfix Punching Shear Reinforcement

DESIGN PROGRAM

Shearfix is designed to suit the specific
requirements of each application. Ancon
provides a free design program to simplify the
specification and ordering of a Shearfix
system.

This easy-to-use program allows the optimum
system design to be determined and
generates a printable data sheet and a DXF file
of the specified layout. Solutions can be
created for all column sizes, shapes and
locations including columns offset from edges
and corners.

The program allows analysis to BS 8110-1,
DIN 1045-1 and AS 3600. For a Eurocode 2
version please contact Ancon.

Users can design a radial or an orthogonal rail
layout. This feature, which is unique to the
Ancon program, allows the most economical
design (fewest number of studs) to be
achieved for each application.

Where there are openings close to the column,
a section of the slab will be ineffective and
perimeters will need to be reduced; the Ancon
design program allows these reductions to be
applied to each perimeter.

The program requires the following
information:

® Column shape
(circular, rectangular or ‘L’ shape)

® Column dimensions

@ Column location (interior, edge, external
corner, re-entrant corner)

® Dimension to concrete edge
(for offset corner and edge columns)

® Slab thickness

® Concrete grade

® Reinforcement size and spacing
® Cover to reinforcement

® Shear load

® Applied moments

This free program can be downloaded
from www.ancon.co.uk, emailed on
request or supplied on CD. Contact Ancon
on +44 (0) 114 275 5224 for your copy.

A hard copy of the calculation method to
BS 8110 is available on request.
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Shearfix Punching Shear Reinforcement

DESIGN INFORMATION:

BS 8110-1:1997

The shear stress is checked at a perimeter
1.5d (d = effective slab thickness) from the
face of the column (ug), further checks are
carried out at successive intervals of 0.756d (us,
U, etc) until a perimeter is reached which does
not require shear reinforcement (u,).

The first stud is positioned 0.5d from the face
of the column, with the spacing between
individual studs taken as 0.75d with a
maximum limit of 500mm. The maximum
spacing between parallel rails is 1.5d.

When using the Ancon design program a
check is carried out for over-reinforcement; if
this check fails, a warning message states that
failure due to punching shear is possible and
an increase in slab thickness will be required.

Two layouts are available, radial and orthogonal.

Radial Layout

Rails are positioned on the two main axes to
all available column faces with diagonal rails at
the corners; all perimeters have radiused
corners, circular columns have circular
perimeters. The spacing between the
outermost studs on the diagonal rails is kept to
a maximum of 3d.

Orthogonal Layout

Rails are positioned on the main axes to all
available column faces, additional rails are
positioned in line with one of the main axes
and set at 0.756d centres in line with the stud
positions. All perimeters will be rectangular.

Effect of Slab Penetrations

Where there are openings in the slab within 6d
of the column (clause 3.7.7.7), a section of the
slab will be ineffective and perimeter lengths
will need to be reduced. The Ancon design
program allows reductions to be applied to
each perimeter as appropriate.

Ineffective shear
perimeter

Any opening within 6d of column
face must be considered
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Orthogonal Layout

TECHNICAL SUPPORT

In addition to the Shearfix design program shown on pages 6 and 7, Ancon’s
Technical Services Team has created a fax-back form which allows engineers
to summarise the critical details of their project and request technical assistance
with a Shearfix design. This form is shown on page 9.



Please photocopy this page. A continuation sheet for other columns with the same design conditions is available at www.ancon.co.uk

Design Sheet - Punching Shear Reinforcement

Note: The solution provided will be based on the design method to BS8110 unless requested otherwise.

Sheartfix

Please provide: Contact details; project details; design conditions; sketch of column & location

CONTACT DETAILS
Contact NAME. . ..o v

COMPANY .« ..
Office AdAIBSS o\ v e

DESIGN CONDITIONS

FloorLevel ........ ... . .. .. . . . . . .

Column Reference. .............. ... ... i i,
Concrete Grade (N/mm?) ..o
Total Shear Load VE(KN). . ..o oo
Moment Mx (kNm) - Ifknown. . ...
Moment My (KNm) - lfknown . ....... ..o
Slab Thickness (Mm). .. ... ..o e
Critical Tension Reinforcement (d1) @ ....mm @ ....mm centres
Critical Tension Reinforcement (d2) @ ....mm @ ....mm centres
COVEr (MM, et

SKETCH OF COLUMN & LOCATION
include edges, voids and other features which may affect the design

Faxback to +44 (0) 114 276 8543 or email: info@ancon.co.uk
Ancon Building Products, President Way, President Park, Sheffield S4 7UR, United Kingdom

Tel: +44 (0) 114 275 5224, Web: www.ancon.co.uk

PROJECT DETAILS

Project Name . .. ..o

Project ADAress . . ..o

EXAMPLE SKETCH

y
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Shearfix Punching Shear Reinforcement

TYPICAL RAIL ARRANGEMENTS
Shearfix is suitable for all column shapes and
locations. Some typical arrangements are
shown here.

Radial Layouts

Orthogonal Layouts

———
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INSTALLATION PROCEDURE

Ancon Shearfix is quick and simple to install.
It can be fitted either ‘top down’ (after all other

reinforcement) or ‘bottom up’ (prior to other
reinforcement).

‘Top down’ Fixing
® Fix all main reinforcement in position

® Place Shearfix rails around the column to
the layout detailed on job drawings by
passing the studs through the
reinforcement grid and resting the carrier
rails on the top layer of reinforcement

® Tie rails with wire to main reinforcement
and pour concrete

‘Bottom up’ Fixing
® Tie rails with wire to concrete spacers in
order to maintain cover

® Place rail and spacer units around the
column to the layout detailed on job
drawings

® Hammer nails through gap in rails to fix the

system to formwork

\|/

=eo—o——
= ————e=—]

—=—r——————|

® Fix main reinforcement in position and pour

concrete

=eo—0—0—
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‘Top down’ fixing

A

‘Bottom up’ fixing
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APPLICATIONS OTHER ANCON PRODUCTS

Reinforcing Bar Couplers

The use of reinforcing bar couplers can provide
significant advantages over lapped joints.
Design and construction of the concrete can
be simplified and the amount of reinforcement
required can be reduced. The Ancon range
includes parallel threaded, tapered threaded
and mechanically bolted couplers.

Reinforcement Continuity Systems
Reinforcement Continuity Systems are an
increasingly popular means of maintaining
continuity of reinforcement at construction
joints in concrete. Ancon Eazistrip is approved
by UK CARES and consists of pre-bent bars
housed within a galvanised steel casing. Once
installed, the protective cover is removed and
the bars are straightened.

Photo: University of Derby

Markeaton Street, Derby, UK

Insulated Balcony Connections

Ancon Isolan connectors join external concrete
balconies to internal concrete floor slabs. Used
to minimise cold bridging, they provide
continuity to the thermal insulation. Standard
systems, comprising rigid CFC-free polystyrene
insulation and duplex stainless steel shear
reinforcement, suit most depths of cantilever
and simply supported balconies. Conventional
reinforcing bars are used to provide the tension
and compression reinforcement.

Shear Load Connectors

Ancon DSD and ESD Shear Load Connectors
are used to transfer shear across expansion
and contraction joints in concrete. They are
more effective at transferring load and allowing
movement to take place than standard dowels,
and can be used to eliminate double columns
at structural movement joints in buildings.

Channel and Bolt Fixings

Ancon offers a wide range of channels and
bolts in order to fix stainless steel masonry
support, restraints and windposts to structural
frames. Cast-in channels and expansion bolts
are used for fixing to the edges of concrete
floors and beams.

Special Fabrications

Ancon designs and manufactures high integrity
steel components for a wide range of
industries including Civil Engineering, Building,
Infrastructure, Water Treatment, Nuclear and
Mining. Projects are supplied worldwide and
range from small-scale residential
developments to major infrastructure projects.

bl 2 -

Victoria Point, Melbourne, Australia
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Ancon Building Products
President Way, President Park
Sheffield S4 7UR

United Kingdom

Tel: +44 (0) 114 275 5224
Fax: +44 (0) 114 276 8543
Email: info@ancon.co.uk

Visit: www.ancon.co.uk

Ancon (Middle East) FZE
PO Box 17225

Jebel Ali

Dubai

United Arab Emirates

Tel: +971 (0) 4 883 4346
Fax: +971 (0) 4 883 4347
Email: info@ancon.ae
Visit: www.ancon.ae

Ancon Building Products
114 Kurrajong Avenue
Mount Druitt

Sydney

NSW 2770

Australia

Tel: +61 (0) 2 8808 1111

Fax: +61 (0) 2 9675 3390
Email: info@anconbp.com.au
Visit: www.anconbp.com.au

These products are available from:

© Ancon Building Products 2007

Ancon (Schweiz) AG
Gewerbezone Widalmi 10
3216 Ried bei Kerzers
Switzerland

Tel: +41 (0) 31 750 3030
Fax: +41 (0) 31 750 3033
Email: info@ancon.ch
Visit: www.ancon.ch

Ancon Building Products GesmbH
Gerspergasse 9/3 Top 1

A-1210 Vienna

Austria

Tel: +43 (0) 1 259 58 62-0

Fax: +43 (0) 1 259 58 62-40

Email: info@ancon.at

Visit: www.ancon.at

Ancon GmbH
Bartholomausstrasse 26
90489 Nuremberg

Germany

Tel: +49 (0) 911 955 1234 0
Fax: +49 (0) 911 955 1234 9
Email: info@anconbp.de
Visit: www.anconbp.de

The construction applications and details provided in this literature
are indicative only. In every case, project working details should be
entrusted to appropriately qualified and experienced persons.

Whilst every care has been exercised in the preparation of this
document to ensure that any advice, recommendations or
information is accurate, no liability or responsibility of any kind is
accepted in respect of Ancon Building Products.

With a policy of continuous product development Ancon Building
Products reserves the right to modify product design and
specification without due notice.

1SO 9001: 2008
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