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ISSUE NUMBER 6

THE USE OF VERY SMALL UNDERCUT CONCEALED
ANCHORS ON GRC/FC BUILDING FACADES

The use of these anchors has proved to be very popular and successful all over the world for the attachment
of various types of thin face sheet material to a supporting metal frame facade system. However, | do think
there is significant risk associated with the system. There is definitely potential safety in the large number of
fixings involved for any, say, 1.2 m square panel but | suggest that the risk significantly increases as the
panel size reduces. | certainly do not recommend them for attaching “facade features” added to the outside
of the face sheeting e.g., tiles or brick slips. There is no chance of adequate redundancy in safety due the

limited no of anchors possible in such a small item.

There is limited formal guidance available in Australia or Europe (none for GRC) but BS 5385 does advise
that any facade system that attaches face materials to a building must have appropriate mechanical fixings to
prevent separation. There is nothing wrong with undercut anchors as a general rule but | consider fixings as
illustrated in Figure 1 to be far too dangerous and not in accordance with good building practice (for more
details, see the British Standard 5385-1: 2018). A flying facade sheet say 1.2 m square is still definitely
dangerous but a flying brick slip or tile would be extremely dangerous, falling from say 2 m let alone 3 m for

any person of any age, also causing significate damage to parked vehicles.

FARSEE A Ready to be inserted undercut fixing into a fagade sheeting prior to tightening

| the nut fo thrust the “grip ring” into the hole in the facade sheeting.

B. Based on the information available and testing witnessed by me, | suggest that

the rigidity of the “grip ring” makes it inefficient to allow proper bonding (skin

friction) to the surrounding sheet material fo a satisfactory level of safety. [

Figure 1. A Typical and Very Small Undercut Concealed Anchor

In 1985, | worked for GFRC Texas in the USA and they introduced me to
a fixing system that they had developed for the attachment of tiles to the
face of their GRC panels. Ten years later, | used the same American
fixing system for the attachment of tiles in the late 1990s at 140 Sussex
Street, Sydney, see Figure 2.

In 2003, the building changed ownership and structural/facade
alterations were made to the building. During those alterations | was
able to examine the condition of the fixings for the tiles and they were in
perfect condition. That detail | subsequently included in the NPCAA
Manual for the Design, Manufacture and Installation of GRC in Australia

. . . . B Figure 2. GRC Fagade with Face Tiling at
for which | was Technical Editor in 1999, see Figure 3. 140 Sussex Street, Sydney in 1998



/of oxide pigment, possibly in the order of 0.5-2% of
oxide by weight of cement. Such matrix blending will
measurably reduce or eliminate discolouration due o
minor aggregate segregation

5.9.3 Veneers

Materials such as natural cut stone (granite, limestone,
marble), brick slips, ceramic or quarry tile, and architect-
ural terra cotta provide a great variety of veneer finishes
for GRC. Quality requirements (design and production
procedures) for these finishes should be based on
previous records with the identical materials, or sufficient
testing of sample and mock-up units to establish
performance criteria under the envisaged service
condifions. Parficular attention should be paid to the
compatibility of materials with respect to differential
expansion and confraction caused by thermal and
moisture changes. It is necessary fo consider the
differential volume change of veneer facings and GRC
backing.

Sample panels of adequate size are necessary to
translate the concept into a realistic production
programme.

A complete bondbreaker between a natural stone veneer

and GRC should be used. Bondbreakers may be one of

the following:

n liquid bondbreaker applied to the back surface of the
veneer prior to spraying GRC;

n plastic film; or

u 3-mm plastic foam pad or sheet.

Connection of the natural stone to the GRC should be

with mechanical anchors that can accommodate some

relative movement due to differential volume change.

Cracking can occur in the GRC backing if the veneer

anchorage provides excessive restraint. This is particularly

critical where the face materials are of large surface

area. The introduction of skin joints in the GRC and/or the

limiting of the size of the stone pieces may be necessary

to provide a properly functioning system. Attention to

detail during design and fabrication is critical to ensure

that differential velume change is accounted for.

Several different styles of stone veneer anchors are

available. Three examples are shown in Figure 5.1. The

anchors should be of stainless steel with a diameter of

4 mm or 5 mm. They are similar to those used in veneer-

faced precast concrete, but may be modified to account

for the thin secfion of GRC. The spacing and quantity of

anchors are dependent upon:

w Flexvral strength of the sione

w Thickness of the stone

u Strength of the GRC backing

n Strength of the anchor assembly.
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Figure 5.1 Typical anchor fypes

Anchor placement can vary, based on the results of the
tests performed on the stone and anchor assembly. The
minimurm rafio of test load to service load should be five
o one.

Terra cotta, if used, should be treated similarly to natural
stone veneers.

5.9.4 Coatings

Coatings may be used for decorative purposes. Each
coating type is formulated to give certain performance
under specific conditions. Since there is a vast difference
in coaling fypes, brands, prices and performancs,
knowledge of the composifion and performance
standards is necessary for obtaining a satisfactory GRC
coating.

GRC is sometimes so smooth that it makes adhesion of the
coatings difficult fo obtain. Such surfaces should be lightly
sandblasted or lightly acid etched, to provide an
adequate substrate for the coating system.

The application of a coating may vary from a relalively\
permeable acrylic coafing fo highly impermeable
coatings such as some polyurethane systems. For
impermeable coatings, particular attention should be
given to the reduction of the moisture content throughout
the entire panel. The moisture content should be less than
5%, whilst the pH level must be reduced to less than 10.
The moisture and pH levels must be uniform throughout
the entire surface of the panel. Particular attention should
be given to these two factors in areas of increased
thickness such as structural ribs, attachment points and
returned edges.

5.10 PANEL FRAME

Most GRC panels are fabricated using a panel frame to
provide stiffening and structural support. The frame is
generally made using lightgauge sieel or & combination
of siructural sections and light-gauge steel

Loads from the panel skin are transferred to the panel
frame through flex, gravity and, in some cases, seismic
anchors.

The panel frame transfers panel loads to the building
frame, supports installed window loads and acts as a grid
support for the interior insulation, fire stops and interior
wall coverings. The studs and anchor spacings are based
on design considerations, typically at 600-mm centres.
These anchors must be designed and welded to the frame
to accommodate moisture and thermal movement of the
skin without imposing excessive restraint. Oversized,
incorrectly welded, incorrectly positioned or embedded
anchors can cause undue restraint resulting in stresses
sufficient to crack the skin.

In the course of manufacture, storage, ransport and
erection, the prefabricated panel frame will be moved
several times. Welded rather than screw connections are
therefore desirable, although both methods are used.

When lightgauge steel is welded, it should be a minimum
of 16-gauge material. Care should be taken when
welding plates and angles to the light-gauge steel fo
prevent burn-through, since this can significantly alter
the section properties of the member and the strength
of the welded connection. Care must be taken when
welding plates and angles to the light-gauge metal studs
If thick hardware, such as plates or angles for bearing
ions, is required, supplementary thin plates or
angles should first be welded to the studs as a base for
welding the thick hardware to the stud frame. Welding
should comply with AS 1554.1. Wire feed welding and
Gas Metal Arc Welding (GMAW) and Shielded Metal
Arc Welding (SMAW) are commonly used.
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Figure 3. Extract from NPCAA - Design Manufacture and Installation of GRC

| refer to an article presented in the Geelong Advertiser dated 28 June 2024 which lacks clear explanation

but certainly relates to brick tiles attached to the face of a building which the article declares are

delaminating and will require total replacement. The article is confusing but whatever system was used

obviously lacked the appropriate mechanical bonding to the structure behind, as presented. There was no

reference made to undercut concealed anchors in the article.

One of my clients in Victoria recently informed me that the undercut anchors in Figure 1 (or similar) were

recently recommended to them to attach brick slips to GRC panels which they themselves were to build. They

refused. | confirm that under no circumstance would | consider the detail to be safe and in accordance with

good building practice. Further, | do not recommend any fixing which is simply embedded within the depth of

a 12 - 23 mm GRC/FC skin without a washer plate and nut set behind the face skin. Once again the danger

of poor adhesion between the bolt and GRC/FC skin is too high even when the work is done with care.

Epoxy setting is also not acceptable. | respectfully suggest that none of them are a true mechanical fixing.
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