
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 
intended to be fully comprehensive.  Cintec in North America, on behalf of itself, its employees, 
or agents excludes any or all liability what so ever arising directly or indirectly from the use of 
this bulletin or the Cintec Anchoring System is so far as the exclusion is permitted by Federal or 
State Law. 
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This manual provides general information for use in preliminary selection of a Cintec 
anchor. 
Final designs must be prepared by Cintec and approved by the Project Engineer of 
Record.
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✓ Cintec’s anchoring and reinforcement system “Presstec” grout is CEMENTATIOUS.
✓ Cintec’s anchoring and reinforcement system can be INSTALLED IN WET OR DUSTY CONDITIONS.
✓ Cintec’s anchoring and reinforcement system has been TESTED TO BE FIREPROOF.
✓ Cintec’s anchoring and reinforcement system is PULLOUT CAPACITY ENGINEERED to required load capacity.
✓ Cintec’s anchoring and reinforcement system has been TESTED TO 150 FREEZE/THAW CYCLES.
✓ Cintec’s anchoring and reinforcement system provides both ADHESIVE AND MECHANICAL attachment.
✓ Cintec’s anchoring and reinforcement system has been TESTED TO RESIST SEISMIC action.
✓ Cintec’s anchoring and reinforcement system DOES NOT RESULT IN BRITTLE FAILURE.

__________________________________________________________________________________________________________________________________________

The ISIS Canada Research Network (ISIS) was established in 1995 under the leadership of Dr. Sami Rizkalla to advance the civil
engineering profession in Canada to a world leadership position through the use of advance composite materials and the
application of structural health monitoring (SHM) to civil infrastructure, such as bridges. The Network—headquartered at the
University of Manitoba—comprises 14 Canadian universities (five of them western), 30 principal investigators (engineering
professors), 185 researchers and 50 to 75 government and industry partners.

Pull Out / Freeze Thaw Testing of Cintec Reinforcement System.

In 2012 Public Works and Government Services Canada (PWGSC) commissioned the ISIS Canada Research Network to extensively test
the Cintec Reinforcement System as reassurance of the products suitability for use in it’s seismic upgrades and restorative efforts with
respect to its structures. Cover Left

The main objective of the study outlined by PWGSC was to evaluate the performance of Cintec anchors in a material similar to the one 
found in the outer wythe of the West Block building, while accounting for the influence of weather conditions in the Canadian climate. The 
objective translates into two major benchmarks for the program: 

[1] CONDITIONG – subject the samples to weathering criteria listed in the relevant North American Standards with consideration for other international standards. 
[2] TESTING – evaluating the pullout behaviour of anchors in both control and conditioned samples under static loads. 

Successful test results were responsible for the following comments made by the testing principals.

“This ductile behaviour provided by the Cintec repair technique is strongly advantageous because it provides ample warning of impending failure while sustaining a surcharge 
comparable to the capacity of the anchor.” **

“this damage is contained in the vicinity of the rod as well as at the top of the grouted hole. It does not extend towards the interface to affect the bond between the fabric sock
and the stonework. The result underlines another advantage of the Cintec anchorage system for rehabilitating structures similar to the West Block building on Parliament Hill.” **

“the Cintec rehabilitation technique is resilient despite the consideration of thermal weathering.” **

** Dr Hugues M. Vogel, E.I.T      &    Dr. Aftab Mufti, CM, P.Eng.
__________________________________________________________________________________________________________________________________________

BRE is a world leading multi-disciplinary building science centre with a mission to improve the built environment through
research and knowledge generation. Building a better world together.

Fire testing of Cintec’s remedial cavity wall ties.

 “In the latest test in our fire test rig with a static dead load on each tie of 1.3 kN your tie survived a two-hour test without failure of any of the
three replicate samples.” *

“All three samples are now placed in the upper half of the wall and would have reached several hundred degrees in the part of the tie 
nearest the fire face.” * 

“This indicates that this tie system can, when installed using the correct techniques, be recommended for repair work to 
buildings having a fire period requirement of up to 2hrs.” *

* R. C. de Vekey - Head of Masonry Structures Section, Structural Design Division, Geotechnics and Structural Group
__________________________________________________________________________________________________________________________________________

JOINT RESEARCH CENTRE (JRC) is the European Commission's science and knowledge service which employs
scientists to carry out research in order to provide independent scientific advice and support to EU policy. Located in
Ispra, Northern Italy it is firmly established as one of Europe's leading research campuses.

Seismic Testing of Cintec Reinforcement System.

Physical testing aimed specifically at seismic loading has taken place in the reaction wall laboratory of the Joint Research 
Centre in Italy. 

Pseudo-dynamic and cyclic tests were carried out on a full-scale model of part of the cloisters of the São Vicente de Fora
Monastery, in Lisbon - Portugal. The research was aimed at characterizing the non-linear behaviour of stone block structures
under earthquake loading and also at assessing the effectiveness of retrofitting Cintec anchors. 

The retrofitted model demonstrated that the continuous bond Cintec anchors performed far better than pre-compression ties.

It was apparent that observed cracking was ‘better distributed’ within the structure. The tests provided strong evidence
for the ‘applicability and effectiveness of such a kind of retrofitting in terms of deformation capacity and strength
of the model.’ 

CINTEC - GENERAL SPECIFICATIONS
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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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The Cintec anchors as shown in this manual are all fabricated from stainless steel grade 
304 or 316 depending upon site location and conditions. The anchors can be installed 
from either the inside of the building or from the exterior face again depending upon site 
conditions.

If the application is from the outside face of the terra-cotta consideration must be given to 
patching the drilled holes and the adjacent spalled areas. The project conservator /
architect will advise on the most suitable product to use.

SPECIAL NOTE

Cintec's purpose is never to stabilize less than satisfactory TerraCotta. either 
fractured or with a poor glaze condition. It is only meant to stabilize sound 
TerraCotta pieces whose anchorage has failed or is about to fail, typically due 
to corrosion, but which has not caused rust jacking to the point of TerraCotta 
fracture.

REV 2 NOV 2020

Cathodic 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 theTC 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 theTC 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
AmericanTerra 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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See Cintec's website for 2 hour laboratory testing results.
www.cintec.com

26

NB: Cavity lock systems are now known as Cintec International Limited
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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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CASE HISTORY
HEMSLEY BUILDING 230 PARK AVENUE, NY, NY U.S.A.: TERRACOTTA REPAIR

The Property 

This “recognized iconic asset” to the New York City Skyline is located in midtown 
Manhattan and was built as a Beaux-arts style building in 1929.   The property strategically 
straddles Park Avenue at 46th Street and offers a direct connection to Grand Central Station. 
It was acquired (2007) for One Billion One Hundred and Fifty Million USD. 

The Problem: 

By 2009, the building had begun to show its age.  At the top of the building some of the 
twenty-six east and south facing Terra-Cotta columns [ with the base starting at the 26th 
floor and extending past the 34th floor] had begun to show cracking and in some areas had 
began to shed large pieces of stone.   The building owners/management had inquired as to 
replacement cost of these Terra-cotta Brackets and had been quoted prices exceeding 16 
Million dollars.  By employing the Cintec method of repair, the owner was able to save 
more than 15 million Dollars effecting by repairs for just over 1million dollars. 

The Solution: 
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CASE HISTORY 

 Cintec in North America was contacted by Thornton Tomasetti Engineering Corporation to find a 
solution to this issue, working together Cintec North America and Tomasetti Engineering 
Corporation formulated a plan.  Through exploratory probes and use of a borescope it was assessed 
that the structure behind the columns (staked brick) was sound, given this assessment it was 
decided that all that would be needed would be to attach the Cintec Anchoring System to the 
backup and tie it to front face of stone that was sound in order not only to strengthen the 
attachment to face but to create additional points of contact in the stone face brackets that were 
sound.  This was achieved by drilling oversized holes through the face of the stone and recessing 
the anchor 1” from face of stone to accommodate a finish patch, thus creating an invisible repair.  
The ability to tie the face of the original Terra-cotta panels to the back up wall saved the integrity of 
the landmark building. 

Savings:

By affecting, this repair method as opposed to fiberglass replacement and demolishing landmark 

terracotta brackets and columns,  the owner was able to save more than 15 Million dollars and 

effect repairs in less than a quarter of the time needed to replace brackets. The General 

Contractor on this project was United Restoration Corp who worked closely with Cintec North 

America, Thornton Tommasetti (Engineer of Record) and Arteco Design Corp (Driller/Installer) to 

complete this project with minimal issues and maximum savings.   

General Contractor 

United Restoration Services of 

NY 

295 Greenwich St, Ste 341 

New York, NY 

10007 

Tel:  212-431-1261 

Engineer of Record 

Thornton Tomasetti 

24 Commerce Street, 8
th

 Fl

Newark, NJ 

07102 

Tel:  877-993-9737 

Specialist Masonry Contractor 

Arteco Design & Restoration 

8 Bogart Place 

Yonkers, NY 

10708 

Tel:  914-793-9424 
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Attaching Flag Pole intoTerra-Cotta
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Charleston Presbyterian Church, Charleston West Virginia
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Overview of existing terra cotta 

ornament at the 9th floor to be 

pinned  Wood block 

.
View of location where Loose ornament was removed. Wood block s = 10", embedment of wood blocks = 5-1!2" 

1sketch of section of 9th floor Terra-Cotta Ornament 

Typical Details for attaching Terra-Cotta Ornaments N.Y
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• 

 Sketch of Terra-Cotta Ornament 10th Floor 

Typical Details for attaching Terra-Cotta Ornaments N.Y
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Sketch of Terra-Cotta Ornament 11th Floor

Typical Detials for attaching Terra-Cotta Ornaments N.Y
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Details for Buffalo Head Terra-Cotta Ornaments, NY 
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Details for Sculpture Arm Terra-Cotta Ornaments, NY 
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Details for Sculpture Arm Terra-Cotta Ornaments, NY 
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National Bank of Commerce Building, 922, Walnut Street, 
Kansas City, Missouri

The National Bank of Commerce Building, located at 922-924 Walnut Street, Kansas City, Missouri, is a sixteen-story 
granite, Brazilian brick and terra-cotta commercial building. Designed by Chicago architect Jarvis Hunt in 1906-07 
and constructed in 1907-08 by George A. Fuller Company, Kansas City.

 The main facade faces east. The symmetrically-placed entrances are situated behind three prominent arches, 
crowned by a denticulate balustrade and supported by elaborately carved moulded scrolls with volutes and 
garlands. Smaller similarly designed brackets, positioned at the top centre of each arch, visually resemble 
keystones.

The photo shows the anchor extending through the plate girder and past the attached terra cotta. The inflated 
anchors is 3.5” in diameter extending out of a 2.5” hole. The picture below shows this wall condition. This 
attachment approach secures the scrolls directly to the plate girder with a nut and washer which is recessed into 

the drilled hole in the face of the granite.

During an exterior examination of the main 
entrance it was discovered that the granite 
scrolls were showing some tendencies of later 
movement. The solution was to install three 
Cintec anchors evenly spaced the height of the
granite scrolls. The scrolls are about 7 feet tall. 
Three 2.5” holes were drilled in the granite scrolls 
through an eye plate and a 4”x3”x5/16” plate 
girder plus through the terra cotta attached to 
the plate girder. Photo below shows the two 
holes drilled into the granite scrolls.

Owner: 		 Tower Properties Co, Kansas City, MO
Contractor: Chamberlin Contracting, INC
Engineer of Record: 	 Structural Engineering Associates, Inc
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New England Power Building, 441 Stuart St, Boston, 
Massachusetts

The New England Power Building is 11 stories tall and 
was built in 1927 of typical construction methods 
of the period. Which included using terra cotta 
tile as wall back up through the building including 
interior hallways. During the interior restoration it 
was discovered that the handrails were not properly 
attached to the terra cotta back up walls.

To solve the attachment situation a Cintec anchor 3/8” 
stainless steel threaded rod 7” long with a 5” sock was 
installed in a 2.5” hole with 1” of exposed thread was 
allowed for the attachment of the hand rail. The shop 
drawing below gives you a cross section of the design. 
The Cintec anchor inflates with Cintec grout to fill the 
terra cotta cell to give a 100% positive wall contact 
which controls wall pull out and prevents the anchor 
body from crushing the terra cotta and the original 
wall plaster.

Installed anchor in the wall Two of the four anchors installed in 
the wall, note the exposed thread for 
attaching the handrail.

Owner: Synergy Investments, Boston, MA

Contractor: 	 Ryan Iron Works, Inc

Rev 3 March 2021

48 E.O.E



NB: The diameter of the steel shown is for illustration purposes only. Site conditions/ application 
may dictate otherwise. The EOR must check and advise. In general the ends of the Cintec Anchors 
should not extend past the face of the Terra-Cotta untis.
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This manual provides general information for use in preliminary selection of a Cintec anchor. 
Final designs must be prepared by Cintec and approved by the project Architect or Engineer of Record.
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