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- Use of Anchors with European Technical Approvals

Aggﬂ%"op UK Guidance — Distinction between cracked

AGREMENT
TECHNICAL APPROVALS FOR CONSTRUCTION and non'craCked Concrete

INTRODUCTION

This guidance was prepared by a Task Group [see list on last page) set up by a BBA National Technical Committee (NTC1 Metal
Anchors for use in concrete in ifs role as Mirror Group fo the EOTA Working Group Anchors. It is a summary of a more detailed
discussion document [see Bibliography) and is provided fo assist UK specifiers in the selection of fixings with European Technical
Approvals (see Bibliography).

BACKGROUND

The European Organisation for Technical Approvals (EOTA| has issued ETAG No 001 : 1997 Guideline for European Technical

Approval of Metal Anchors for use in Concrefe.

Among other things, if:

® recognises the adverse effect of increase in crack widths in concrete on the capacity of anchors

® sets ouf details of fess to establish the capacity of fixings in both cracked and non-cracked concrete

® provides [in Annex C) a failsafe method for determining when concrefe can be considered non-cracked while also permitting other
guidance in this regard.

This leaflet provides the ‘other guidance’ and is based on a study carried out by experts and the considerable available experience of

the performance of anchors in the UK.

SCOPE

This guidance applies to the use of anchors with approvals to ETAG No 001 when used in new and existing concrefe structures in the
UK, in which early thermal and shrinkage movements have substantially ceased af the time of the installation. Of the two movements,
early thermal movement generally, will be the more significant but this can be assumed to have ceased after 28 days of casting the
concrefe. When aggregates with low shrinkage are used, it may be assumed that significant shrinkage will not take place after 56
days. With other aggregates 90 days may be more appropriate. It has been assumed that the design, defailing and construction of the
structure comply with the relevant regulations. In particular, it has been assumed that normal movement joints have been provided and
the reinforcement detailing complies with common good practice.

DEFINITION OF NON-CRACKED CONCRETE

In defining non-cracked concrete it should be borne in mind that:

® the capacity of the anchors is not influenced by the presence of cracks af the time of the installation but rather the subsequent move-
ment of these cracks. Only loads applied after the installation of the anchors are of interest

® imposed loads applied fo floors vary with time and space and thus any redlistic consideration of loading will be in ferms of probability
e the load carried by anchors is generally independent of the imposed loading applied to the structure and thus there is joint

probability involved
® cracks in concrete occur with a definite spacing between them. Whether an anchor actually coincides with a crack is also a matter
of probabilities.
For these reasons non-cracked concrete is defined as:
Non-cracked concrete is concrete where the probability is acceptably low that either cracks will form after installation of anchors or
the width of any existing cracks will increase significantly during the life of the anchors.

While a theoretical definition of this type is necessary to encapsulate the various considerations, practical design is likely to be carried
out using guidance of the type described below.

DEEMED-TO-SATISFY PROVISIONS

The provisions of the above definition may be deemed to be satisfied without any calculation in the different types of structural elements
at the locations shown in Table 1. The fail-safe method in ETAG No 001 referred to in Background provides a condition:

o, + 0, <0

fo assume non-cracked concrefe.

Where: g, is the siress in the concrete caused by external loads including the anchorage loads, and compression is assigned negative
values. o, is the stress in the concrefe due fo restraint of internal and external imposed deformations.

In the figures (see Table 1), o, has been assumed to be O so that only those regions likely to be in compression have been assumed to be
non-cracked. More of the structure can be considered non-cracked in pre-stressed elements, where defails of resulting stresses are known.

For unrestrained members, such as cantilevers, the fensile capacity of concrete is used o extend the zones of non-cracked concrefe.

The figures apply to new structures but can also be applied to existing decanted and refurbished structures subject to:

® a structural appraisal having been carried out by a competfent engineer fo check that the structure is generally in a reasonably sound
condition without significant deferioration

e there having been insignificant increase in loading affer the installation of anchors.

In an existing building in use, ie where decanting does not take place, anchors can be installed in any location provided it is unlikely

that a significant increase in loading will occur after the installation of anchors.

Although only concrete structures have been studied, the same principles can be applied fo buildings with concrefe encasement to steel
structures.
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Table 1 Examples of locations of non-cracked concrefe
Structural Non-cracked locations in the length Non-cracked locations in cross section
member of the member of the member
[shown hatched) (faken at an external edge)
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Table 1 Examples of locations of non-cracked concrefe (continued)

Structural Non-cracked locations in the length Non-cracked locations in cross section
member of the member of the member
([shown hatched) (token at an external edge)
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Note: Adjacent spans should not differ by more than 15% of the longer span
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