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CHAPTER 1—INTRODUCTION
1.1—Introduction

This standard prescribes testing and evaluation requirements
for post-installed adhesive anchor systems intended for use
in concrete under the provisions of ACI 318M. Ceriteria are
separately prescribed to determine the suitability of adhesive
anchors used in uncracked concrete only, or in both cracked
and uncracked concrete. Criteria are prescribed to determine
the design parameters and performance category for adhesive
anchors. Included are assessments of the adhesive anchor
system for bond strength, reliability, service conditions, and
quality control. Special inspection (13.3) is required during
anchor installation as noted in 10.22. Table 1.1 provides an
overview of the scope.

R1.1 This standard prescribes the testing programs
required to qualify post-installed adhesive anchor systems
for design in accordance with ACI 318M, Appendix D.
Appendix D requires that anchors be tested either for use
exclusively in uncracked concrete or for use in cracked and
uncracked concrete conditions, whereby it is understood that
the presence of cracking may occur at any time over the
service life of the anchors. Test and assessment criteria are
provided for various conditions, including loads (seismic
and sustained), environmental with regard to humidity and
temperature, and determination if anchors are acce>ta.le
for use in cracked or uncracked concrete. Refer to C20.= arnd
Konz (2001) for a review of factors that influer ce .idhesive
anchor behavior. Refer to Fuchs et al. (1995).for "acl ground
on the concrete breakout design model and ‘o r."igehausen et
al. (2006) and Zamora et al. (2003) for .- dis ussion of bond
models for adhesive and grouted archs rs. For a discussion
of issues associated with the qial. 'coion and design of
systems for post-installed reinforcing bars, refer to Spieth et
al. (2001).

1.2—Scope

This standaid ay»lies only to post-installed adhesive
anchors as defined hercin.

R1.2 Adhesive anchors resist tension loads with a combi-
natio:: of =dhosion and mechanical bond (micro-interlock).
Differen: anchor designs and adhesive types may exhibit a
range of performance characteristics. In particular, the
yens tivity of adhesive anchors to variations in installation
a.»d service-condition parameters (such as hole cleaning,
istallation orientation, and cracked concrete characteristics)
may vary widely from each system. ACI 318M addresses this
situation by matching capacity reduction factors to anchor
performance categories that are, in turn, established
through a series of reliability tests.

1.2.1 This standard applies to anchors with a diameter d,
of 6 mm or larger. The drilled hole shall be approximately

Table 1.1—Overview of anchor systems

Anchor
type Embedded part Assessment criteria
] Threaded rods, deformed Ugggfelid Table 3.1
Adhesive | reinforcing bars, or inter-
anchor |nally threaded steel sleeves | Cracked and Table 3.2 or
with external deformations uncrackted Table 3.3
concrete

cylindrical with a diameter d, < 1.5d,. This standard ~isc
applies to anchors with an anchor embedment depth %z, ~ot
less than four diameters (4d,), or 41 mm, and an embed ment
depth not exceeding 20d,,.

R1.2.1 The minimum diameter of 6 .nm s based on
practical considerations regarding the lim.. of structural
anchor applications. The upper Init.on e ratio of hole
diameter to anchor element diamete nrov'J.s a demarcation
between conditions where a single bon. strength can be used
to evaluate anchor strength ¢ad conditions where bond
strengths at both the anchar inve ace and concrete interface
must be determined to evaluc te an hor strength. In addition,
the value of 1.5d_.is *=:<ea > consideration of typical practice
whereby most org nic dhesives are used with thin bond
lines to limit both .ahesive shrinkage and creep of the
anchor w. 2n under load. The design method deemed to
satisfy the wnchor design requirements of ACI 318M,
Appendix L is based on an analysis of an anchor database
with o maximum diameter of 50.8 mm. While ACI 355.4M
aives no limitations on maximum anchor diameter, for
an-hors beyond this dimension, the testing authority should
wccide if the tests described in this standard are appli-
cable or if alternative tests and analyses are more appro-
priate. It may also be desirable to reconsider those tests
where only small, medium, and large diameters are tested
when the upper diameter is much larger than 38 mm.

A limitation on the minimum embedment length of adhesive
anchors is necessary to ensure conformance with the design
method deemed to satisfy the anchor design requirements of
ACI 318M, Appendix D.

1.2.2 The minimum member thickness shall not be less
than the value given by Eq. (10-21). Values of A% in Eq. (10-21)
shall be permitted if they are verified by tests according to
Table 3.1, Test no. 14, and Table 3.2, Test no. 20, or Table 3.3,
Test no. 15.

1.2.3 This standard does not address the following systems
and use conditions:

1. Bulk adhesives mixed in open containers without auto-
matically controlled metering and mixing of adhesive
components.

2. Adhesives to adhere structural elements to concrete
surfaces outside of a drilled hole.

3. Adhesive anchors in aggressive environments not
specifically considered in this standard.

4. Adhesive anchors to resist fatigue or shock loading.

5. Injection-type adhesive anchor systems for horizontal
and upwardly inclined installations that do not employ
a piston plug or similar device to provide back pressure
during the adhesive injection process.
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