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Shallow Post-Installed Anchoring

for Non-Structural Items

By Christopher Gamache, PE.

ost-installed anchoring systems are very common, cost-effective  cover from the underside of the
methods for attaching both structural and non-structural ele-  concrete surface. This makes
ments to concrete base materials. Non-structural elements, such as it difficult to attach items to
fire sprinkler pipes, electrical conduit and cable trays, and heating,  the ceiling with a post-installed
ventilating, and air conditioning (HVAC) equipment and ductwork  anchor due to the inability of
are especially suited for post-installed anchor fastening. Building the installer to locate the cables

Integrated Modeling (BIM) has made cast-in anchors more common  when drilling. Example of a postinstalled anchor with
for non-structural elements hung from the ceiling, but post-installed ~ To help contractors with  infemal ihreads for nonsiruciural hanging
fixations still dominate because mechanical and electrical locations —attachments in concrete with (\,7\0/3")/@”0”5'

can move after the concrete is cast. prestressing steel cables and 4-inch cover, post-installed anchor

While non-structural elements are not needed to support the main  manufacturers have develgped shallow embedment anchors that are

structure, their anchorage to concrete still requires the same level of  intended to have %i \ bles that will avoid the steel cables,

safety as a design for a structural building element connection. Thus, the rills into the concrete ceiling.

it is still a requirement to design non-structural element connection \ihn ¢ 2017, the International Code
B o C-ES) Acceptance Ciriteria (AC) for

to concrete using the anchor design provisions of Chapter\/t%\
ACI 318-14, Building Code Requirements for Structural ete and
Commentary (ACI 318-14R). Non-structural elemenfs
dead loads, live loads, and seismic loading conditio

Many non-structural elements are hung from a ¢
Many concrete ceiling/floor systems consist of pa

oncrete Elements (AC 193) did not permit
post-installed anchors with an embedment depth,
an 1% inches, except for redundant fastening designs which

itted a ch embedment depth. AC 193 is based on the

erlc:ai.g‘@e Institute’s (ACI) Qualification of Post-Installed
idal

still

i Mechanidal Anchors in Concrete and Commentary (ACI 355.2), which
ch ACI 318-11 Appendix D (now Chapter 17 in ACI 318-14).
@ Redundant fastenings, per AC 193, are applications where
multiple anchors support linear elements (i.e., sprinkler pipes)

3 f Il j . .. . . .
OF Shallow QR that will redistribute loads to neighboring anchors in case one
ut, pullout, or prjout strength)

anchor fails or exhibits excessive deflection. In all cases, this
ondition A | Condition B would restrict anchors with a %-inch embedment depth, even
(i) Shear Loads though the installer needed this shallow embedment to miss

| /a | 0.45 the steel cables in the concrete.
. Thus, in October of 2017, AC 193 was changed to include
(ii) Tension Loads provisions to allow embedment depths from %-inch to
(Post-installed anchors with category determined from ACI 355.2) 1%-inch (or 1-inch for redundant fastening). However, AC
Category 1 | Low sensitivity to 193 did not just extend the minimum embedment depth range
Installation and n/a 0.45 to ¥%-inch. Anchors with a shallow embedment depth do not
high reliability perform the same as anchors that have a 1%4-inch embedment

depth (and deeper). Thus, AC 193 incorporated five changes
for anchors that have a shallow embedment depth:
1) Near the surface, concrete does not have as consistent

a performance for anchoring when compared with

Category 2 | Medium sensitivity
to Installation and n/a 0.35
medium reliability

Category 3 | High sensitivity the interior of the concrete. This can be attributed to
to Installation and n/a 0.25 a higher concentration of the concrete paste near the
low reliability surface, along with shrinkage cracking and exposure to

Condition A, per ACI 318 Chapter 17, applies where supplementary reinforcement is pres- environmental conditions. Thus, the concrete breakout
ent to increase the concrete capacity. Condition B, per ACI 318 Chapter 17, applies where model in ACI 318-14 Chapter 17 still applies, but the

supplementary reinforcement is not present. kil ;

Cftggories l,r;, and 3, per ACI 318 Cphapter 17, indicate the sensitivity to installation and the Vz.lrlablhty of the results has shown to be experlmentally
reliability of the fastening. Category 1 indicates a low sensitivity to installation variables and !'ng}.ler. AC. 193 lowered the St_rength reduction factors

a high reliability in the fastening, while Category 3 indicates a high sensitivity to installation indicated in ACI 318-14 Section 17.3.3(c) to the values
variables and a lower reliability in the fastening. shown in the Table.
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2) Similar to Item 1), experimental used for attaching a portion of the struc-

testing has shown that shallow tural and load resisting system frames.

anchors also perform worse when 5) Experimental tests have shown that

they are installed into the top shallow anchors have a concrete break-

surface of the concrete as opposed out cone angle less than 35 degrees.

to the formed side of the concrete. This means that, proportionally, the

An anchor installed in the non- cone would be larger than the concrete

formed side of the concrete could a breakout cone for deeper anchors.

have as much as a 30% reduction | This also means that anchors need

in capacity when compared with ﬂ / to be spaced farther apart from each

an anchor installed in the formed t steeL / other and the edge of the concrete to

side. The formed side will typically o EhRLES develop their full strength. AC 193

have a higher concentration of Traditional hollow core slab with prestressing steel cable. requires a minimum spacing of

aggregate and the non-formed side 4h, (4 x 0.75-inch = 3-inch spacing for

will typically have a much higher concentration of concrete a %-inch embedment anchor) and a minimum edge distance of

paste. Thus, without more testing, AC 193 is limiting the 2h, (2x 0.75 = 1.5-inch edge distance) for shallow anchors.

application to the formed side of a concrete member. This is In summary, to address the needs of contractors who install post-installed

satisfactory for most non-structural items that are installed anchors for non-structural building components in concrete members

in the ceiling. containing prestressing steel cables that may have a 3%4-inch cover, ICC-ES
3) Similar to Items 1) and 2) above, experimentation has only AC 193 was revised to permit a shallow embedment depth no &

been performed in dry, interior conditions. There are con- less than %4-inch. This gives installers a high level of flexibility %

cerns that shallow anchors could have reductions in capacity ~ while still maintaining a high level(\g)f safety and reliability.«

since the environmental conditions affect the concrete surface. b

Thus, without more testing, AC 193 is limiting the applica- Chrlsfopher Gamache is fhe anager of Approvals and Project

tion to dry, interior conditions. Again, this is acceptable for
most non-structural items that are installed in an interior

concrete ceiling. @
n\
s

merica. He is responsible for creating
Amegican Product Technical Guide,

4) AC 193 is limiting the use of shallow anchors for non-
tural applications. This means that the anchors sh
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Get working loads of UP t(‘v 8,000 Ibs.
both shear and tension.

HOHMANN & BARNARD, INC.

SHARKTOGTH INSERT =

from HOHMANN & BARNARD __—

The serrated sharktooth design allows the insert to resist high
vertical shear loads, eliminating the potential for vertical slip
due to inadequate bolt torque, as with wedge style inserts

Unlike post-installed expansion bolts, rebar interference is not an
issue

Additional rebar hairpins are not required

Allows for substantial vertical adjustment along full length of
insert

Welded connections not required, nut or bolt connection into
insert allows for easy installation and adjustment

Custom design available for special load requirements _ _ -

ST-3 & ST-4 anchors are stocked Hot Dip Galvanized For more information, please visit:

and Stainless Steel www.h-b.com/sharktooth
or call (800) 645-0616
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