
Cintec, working with North American Architects,
Engineers, Preservation Consultants and Contractors
to provide specialized fixings forTerra Cotta repairs

and re-attachment.
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A SELECTION OF TYPICAL ANCHORING DETAILS FOR TERRA-COTTA 

SPECIAL NOTICE 

The contents of this bulletin are copyright and may only be reproduced with the consent of 
Cintec, which will not unreasonably be withheld. 

It is a violation of the Professional License Law to alter any drawing in anyway, unless acting 
under the direction of a Licensed Professional Engineer.  The altering consultant shall affix 
his/her seal and the notation “Altered” followed by his/her signature and date of alteration. 

This bulletin is intended to give a guide to the Cintec Designed Anchor System and is not 
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What is Terra-Cotta?  
   
The definition of terra-cotta refers to a high grade of often blended, weathered or aged 
clay which, when mixed with sand or pulverized fired clay is called “grog”. This can be 
molded and fired at high temperatures to a hardness and compactness not obtainable with 
brick. A class A Engineering brick as found in the UK and best red terra-cotta would not 
be far apart. The word terra-cotta is derived from the Latin word terra-cotta—literally; 
“cooked earth” terra-cotta clays vary widely in color according to geography and types, 
ranging from red and brown to white. Historically, the color of the terracotta was a very 
good indication of the overall properties of the material because the color of the clay 
determined the final color and certain clay types could only be fired at certain 
temperatures in order to achieve those colors. For example, the reds and deep browns 
were made from Fire Clay and were able to be baked at high temperatures to provide the 
strongest, least porous terracotta.  At the other extreme, the light brown/buff terracotta 
was made using a kaolinitic clay which had to be burnt at low temperatures and thus was 
relatively weak and porous. By the 1900s englobe [Liquid clay dip or spray applied as 
finish coating then fired to provide a different colour to underbody or biscuit 
Sometimes known as slip glaze. Differs from lead, tin and other clear glazes that add 
gloss to underbody ]finishes were being applied to mimic stones etc and so the color 
indications no longer worked because the slip glaze finish could be designed in any color. 
. Terra-cotta is usually hollow cast with several means of manufacture: “hand-pressed” 
into plaster moulds; molded by hand; extruded and slip cast blocks which are open to the 
back, like boxes, with internal compartment-like stiffeners called webbing. Webbing 
substantially strengthens the load-bearing capacity of the hollow terra-cotta block without 
greatly increasing its weight, but not always. It certainly stiffens the wet clay while 
drying, but are often undercut near the walls  

 

           
Terra-cotta blocks are often finished with a glaze; that is, a slip glaze (clay wash) or 
englobe finish applied before firing. Glazing changed the color, imitated different 
finishes, and produced a relatively impervious surface on the weathering properties when 
properly maintained. It had rich color and provided a hard surface that was not easily 
chipped off. Glazing offered unlimited, fade-resistant colors to the designer. Even today, 
few building materials can match the glazes on terra-cotta for the range and, most 
importantly, the durability of colors. Poor “glaze fit” would mean crazing and flaking 
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glaze.  
  
 Glazed architectural terra-cotta has many material properties similar to brick or stone. It 
also has many material properties radically different from traditional masonry materials. 
It is those differences which must be considered for a better understanding of some of the 
material characteristics of glazed architectural terra-cotta when it is used as a building 
material. Terra Cotta has a relatively high compressive strength but weak in shear and 
tension, especially from forces exerted by corroding ironwork.  
  
Glazed architectural terra-cotta probably comprises one of the largest if not the largest 
constituent material in some urban environments today. However, the infinite varieties of 
glazing have hidden this fact from the casual observer. One of the attractive features of 
glazed architectural terra-cotta in its time was that it could be finished (glazed) in exact 
imitation of stone. In fact, many professionals are often surprised to discover that what 
they presumed to be a granite or limestone building is glazed architectural terra-cotta 
instead.  

 

    
                                                                                                 
                                                                                                 
Deterioration:  
  
Deterioration is, infinitely complex - - particularly when glazed architectural terra-cotta has been 
used as a cladding material.  
  
Deterioration creates a “domino” like breakdown of the whole system: glazed units, mortar, 
metal anchors, and masonry backfill. In no other masonry system is material failure potentially 
so complicated.  
  
The root of deterioration in glazed architectural terra-cotta systems often lies in a misapplication 
of the material. Historically, glazed architectural terra-cotta was viewed as a highly waterproof 
system needing neither flashing, weep holes nor drips. This supposition, however has proved to 
be untrue, as a serious water-related failure was evident early in the life of many glazed 
architectural terra-cotta clad or detailed buildings.  
  
No one case of deterioration in glazed architectural terra-cotta is ever identical to another owing 
to the infinite number of variations with the material: original manufacture, original installation 
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inconsistencies, number of component parts, ongoing repairs or the various types and 
sources of deterioration. However, certain general statements may be made on the nature 
of glazed architectural terra-cotta deterioration.  
  
As with most building conservation and rehabilitation problems, water is a principal 
source of deterioration in glazed architectural terra-cotta. Terra-cotta systems are highly 
susceptible to such complex water-related deterioration problems as glaze crazing, glaze 
spalling and material loss, missing masonry units and DETERIORATED METAL 
ANCHORING, among others.  
 
 

               
 
                                                                                                                

                                                                                                                
Deterioration of Metal Anchoring:  
  
Deteriorated anchoring systems are perhaps the most difficult form of glazed 
architectural terra-cotta deterioration to locate or diagnose. Often, the damage must be 
severe and irreparable before it is noticed. Water which enters the glazed architectural 
terra-cotta system can rust the anchoring system and substantially weaken or completely 
disintegrate those elements. Total deterioration and the lack of any anchoring system may 
result in the loosening of the units themselves, threatening the architectural or structural 
integrity of the building. Recently, falling glazed architectural terra-cotta units have 
become a serious safety concern to many building owners and municipal governments. 
Early detection of failing anchoring systems is very difficult.   
  
Repairs to Deteriorated Anchors and Iron Work:  
  
The source of moisture must be determined and rectified to mitigate further corrosion of 
the anchors and original iron work. Serious consideration should also be given to 
stabilizing the original iron work and anchors which will continue to rust and jack even if 
no longer performing any structural service. One way to deal with this problem is to use 
Cathodic / Impressed current protection.  
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Terra Cotta (TC) sections appear to be fragile and
brittle. However the material itself is strong.

This is borne out by the fact that our historic terra cotta
is not deteriorating faster, and most deterioration is
caused by factors external the units themselves.

ASTM C67 specifies a minimum compressive strength
of 6,000 psi, shear strength of 1,500 psi and a glaze
adhesion bond of 1,200 psi for new terra cotta units.

We believe that the historic terra cotta elements found
in North America will meet or exceed these values.

The challenge lies in the thin walls of the units.Minimum
face thickness is 1” according to good practice.

The cross walls or webs are another matter. We find
that 1⁄2˝ is typical and recommend this value as a
maximum if site verification is not possible.

The most common failure modes are:
1. cracking due to oxide jacking of embedded or

adjacent metals.
2. loss of support and attachment due to corrosion of

attachments.

The most common details we are asked to deal with on
historic terra cotta facades are very similar to Plates 25,
26 and 27 of the National Terra Cotta Society manual
which now forms part of Cintec’s NorthAmericanTerra
Cotta Solutions manual.

In these details the corbelled or cantileveredTC cornice
has come loose from its fastenings,which have been lost
to corrosion.

The solution as overlaid on these plates is to add a
cantilevered horizontal anchor into sound (minimum
imbed is six inches) back up beyond the inner edge of
the TC unit. These anchors then act as cantilever
brackets, transferring the vertical load of theTC unit by
bearing on the Cintec grout bulb formed within the
hollow interior of the TC unit.

Any outward separation of the unit is arrested by the
grout bulb within the void in the unit.

A second anchor is installed vertically to reattach the

dentil units under the main cantilevered unit.These units
were typically attached by J bolts to the upper units.The
J bolts are the first to corrode through and are usually
the first sign that the cornice is failing.

Full scale testing was performed on a similar TC unit
taken from a High School in NewYork.The bond of the
grout bulb on the inside faces of the TC unit, and the
mechanical keying of the expanded grout bulb within the
void allowed the anchor to develop sufficient transfer
of load to fail the TC unit in diagonal tension in the top
and bottom faces.The anchor and its bond remained
intact after failure.

The load was applied in tension to the anchor at the
back face of the unit, away from the unit.A testing bridge
was used to ensure that the load was transferred to the
TC unit.The failure load was 4,600 pounds.

When the shell of a TC unit must be relied on to
transfer a load, typically pull out, diagonal tension within
the shell is calculated to determine the cone failure load.
We typically use 10 psi unfactored (allowable) for this
value. This is very conservative in view of the high
compressive strength these units provide. But caution
is warranted because of the thin sections.The strength
of the original units can be reduced near corners and
thicker decorations where firing of the clay may not be
uniform.

The thin sections around a hole drilled for the anchors
may also be damaged by the drilling.Years of experience
have proven that air cooled dry diamond core drilling
should exclusively be used. Hammer drilling will put
more stress on the TC section, causing spalling on the
back web of the section and can cause fracture cracks.

The above deals with reattaching existing TC units in
place.

Cintec has developed solutions for anchoring one or
more newTC units within a line of existing units where
a TC unit has to be replaced. See Cintec’s North
American Terra Cotta Manual or www.cintec.com

For additional information please contact
1 613 225 3381 / 1 800 363 6066 or review
more information at www.cintec.com

Technical Bulletin No.2

Engineering Design forTerra Cotta Repairs and Stabilization
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Over time the steel hangers that hold back the terra
cotta corrode. When this happens you have the
potential for sections, or pieces, of the terra cotta to
fall off the structure.The challenge is how to secure the
new pieces to the existing facade, or how to stabilize
the existing. Cintec has designed a stainless steel
anchoring system that is compatible with the terra cotta
and the substrate. The system has a 2 hour plus fire
rating and can be installed to be invisible.There is no
other anchor system, in the world, that offers this level
of design flexibility.

Inside Detail onTerra Cotta Repairs and Stabilization

AS FOUND

SITE PHOTO

AS FOUND

PROPOSAL FOR STABILIZATION

Proposed terra cotta design retrofit of the Union Station Power
House in Kansas City, Missouri.

Design included by permission of SE of record Richard McGuire.
PE,. Structural Engineering Associates, Kansas City, Missouri.

Typical anchor detail Cintec M16 5⁄8th˝ Dia body 3˝ Dia sock set
into 11⁄2˝ Dia hole subject to field conditions and requirements.
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