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['L{d TERRA COTTA SOLUTIONS

Cintec, working with North American Architects,
Engineers, Preservation Consultants and Contractors
to provide specialized fixings for Terra 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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FOR ENGINEERING ASSISTANCE FOR PROJECTS VIA E-MAIL CONTACT US
AT engineering@cintec.com

CINTEC

REINFORCEMENT SYSTEMS

SECURING THE PAST FOR THE FUTURE
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COPYRIGHT
This Manual is the copyright of Cintec America Inc, Cintec Reinforcement
Systems Ltd and Cintec International Limited.

No part shall be reproduced in any media format without the express
permission of Cintec International Limited or its affiliates.

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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Salient Points for Use of Cintec Reinforcement Systems

Cintec’s anchoring and reinforcement system “Presstec” grout is CEMENTATIOUS. This all natural,
proprietary grout is of high strength with no additives and very good bond capacity (65 psi). See MSDS
sheet Page 16.

Cintec’s anchoring and reinforcement system can be INSTALLED IN WET OR DUSTY CONDITIONS.
This is very important, as many sites do not provide “ideal” installation conditions with respect to
moisture, dust presence or precision hole creation and the failure of the installer to create these ideal
conditions may lead to anchoring failure with other systems. The presence of water or dust or even less
than exact hole diameters is of no consequence — in fact, Cintec anchors and reinforcement can and
have been successfully installed under water.

Cintec’s anchoring and reinforcement system can only be INSTALLED BY CINTEC TRAINED AND
CERTIFIED installers. As part of our quality control, extensive training of all installers is mandatory by
Cintec personnel. Cintec product is only available to the project via Cintec Reinforcement Systems thus
eliminating the possibility of contractors obtaining product independently and installing with less than
qualified people.

Cintec’s anchoring and reinforcement system has been TESTED TO BE FIREPROOF. A major and
common application of Cintec anchors is for seismic upgrading and as such the fireproof characteristics
of this product are critical. Often, earthquakes result in fire and any anchoring system not fireproof and
resistant to high heat conditions could easily result in anchoring failure and possible human injury or
death.

Cintec’s anchoring and reinforcement system is PULLOUT CAPACITY ENGINEERED to required load
capacity. All Cintec anchors and reinforcements are custom made and project specific to address
required capacities. We do not use a “one size fits all” approach in selection and manufacturing of
anchoring solutions. Please visit the engineering aid section following for extensive information and
design criteria.

Cintec’s anchoring and reinforcement system has been TESTED TO 150 FREEZE/THAW CYCLES.
Public Works and Government Services Canada (PWGSC) commissioned and paid for thorough testing
of Cintec product for Pull Out and Freeze Thaw by the University of Manitoba — Structural Department.
As a result, Cintec product is “sole sourced” on many federal projects.

Cintec’s anchoring and reinforcement system provides both ADHESIVE AND MECHANICAL attachment.
Unlike other systems that offer only one or the other attachment system, Cintec’s patented system
provides adhesive attachment through it's grout bonding and mechanical through it's expandable sock
system.

Cintec’s anchoring and reinforcement system has been TESTED TO RESIST SEISMIC action. As stated
earlier, seismic upgrading of structures — worldwide is a major and common application of the Cintec
system.

Cintec’s anchoring and reinforcement system DOES NOT RESULT IN BRITTLE FAILURE. Although
very important, this factor is often overlooked in anchoring solutions. Simply stated, brittle failure is
experienced in systems that hold... then fail. Cintec’s progressive failure (by design) allows for release
when critical loads are reached but not instant total failure. A rough analogy might be the difference
between a blow out versus a slow leak in a car tire.

For more information see ENGINEERS GUIDE available at www.cintec.com
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CINTEC - GENERAL SPECIFICATIONS

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.

Y N N N N N N N

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
i 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

oy ] |

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.

CONSTRUCTING
‘ EXCELLENCE 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 S&o 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.’
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THE STEEL

The anchor or reinforcement consists of three components - steel, sock and grout. The
first is the reinforcing bar which comes in a variety of forms such as solid, hollow, round
or square. Steel configuration is determined by project requirements such as load and
application. It is, in most cases, stainless-steel Type 304 but we also use Type 316 for
greater corrosion resistance and Type 2205 where higher strengths are needed. Cintec
manufactures to the specific requirements of the project and therefore may use other
types of stainless steel as well.

For more information see ENGINEERS GUIDE available at www.cintec.com
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THE SOCK

The second component of the Cintec Reinforcement System is the sock.The sock is a
woven polyester sleeve that can expand horizontally but not longitudinally. Redundant
to the process once inflated and the grout has set, the sock is critical in the installation
procedures to contain and retain the grout. Wetting the sock, prior to inflation,
“conditions” it to allow the bonding grout milk to flow through yet traps the micro
cement particles and prevents uncontrolled grout flow. This facilitates an even
expansion along its entire length for bonding with substrate where contact is made
and expansion of system into voids when possible. Manufactured by Cintec, to
stringent standards, this proprietary sock is available in 1” to 12” diameter and
unlimited length.

For more information see ENGINEERS GUIDE available at www.cintec.com
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THE GROUT

NON SHRINK GOOD STRENGTH

-b BEINFORCEMENT AND ANCHORINGS

The grout is the third component of the Cintec Reinforcement System and is a specially
engineered Mineral Bound Injection Grout with no artificial additives. This cementitious
grout consists of very fine particles (micro cement) that can be injected over
considerable distances. It is non shrink, non expansive and impervious to absorption
when set. The patented grout is manufactured in Germany to Cintec standards.
Stringent mixing and injection procedures are provided as part of Cintec’s Quality
Control program and must be implement by Cintec certified installers only. Use of any
other grout,in the Cintec Reinforcement system, that has not been pre-approved by
Cintec is not allowed and voids any warranty.

For more information see ENGINEERS GUIDE available at www.cintec.com
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PRESSTEC “GROUT BOND QUICK CALCULATION

GROUT - PRESSTEC 2000

TYPICAL MEAN VALUES

1660 psi ¢ T3 MNpa
BR40 psa/ &1 MNpa
AFPROXIMATLY AFTER 24 HOURS

PULL OUT

TG
b GG groafead Renpih and G50 o bond persousda
ALLLENE s Ench | GEe=Boinchws

Thetredinm 114 % i 2,450 ths bond pull out for this anchor

For more information see ENGINEERS GUIDE available at www.cintec.com
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MOCK-UP of CINTEC ANCHOR or REINFORCEMENT

Drilled hole usually double,
or greater, than body
diameter

Main body available as
square or circular hollow
section or solid bar profile of
various stainless steel
materials

Woven polyester sock
contains and retains
Presstec© grout around
anchor body and allows
bonding to substrate

Grout injection (40 psi +/-) moulds
anchor / reinforcement to the
shapes and spaces within walls /
structure

Inner wall substrate — in this
case rubble fill but often other
material

For more information see ENGINEERS GUIDE available at www.cintec.com
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IN-SITU CINTEC ANCHOR or REINFORCEMENT

ACTUAL PHOTO

The Cintec Reinforcement System attaches in two ways. When the sock, containing grout
milk, is able to come in contact with the substrate it adheres with a bond strength of 65 psi.
When the expanded sock is not able to contact the substrate then the low injection pressure
causes the sock (grout) to expand horizontally into the void resulting in a mechanical
attachment. The high compressive grout strength (9,000 psi) ensures an attachment with
progressive failure rather than brittle failure potential.

For more information see ENGINEERS GUIDE available at www.cintec.com
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PROJECT SPECIFIC ANCHORS

All Cintec anchors are custom made. Whatever the Engineer / Architect / Contractor
requires to satisfy project needs is what we manufacture. Configuration is determined
based on load requirements, application and site conditions. This customization ensures

that specific project needs are satisfied as opposed to a compromised solution selection
based on “off the shelf’ availability.

For more information see ENGINEERS GUIDE available at www.cintec.com

14 E.O.E




Rev 3 March 2021

CALCULATION OF ANCHOR DESIGN

Determine application: Is the anchor to act as a:

A - Stitching anchor for brick or masonry (usually CHS but may be SRT for higher loads)

B - Wall reinforcing anchor (usually SRT but may be HSS or other configuration)

C - Wall anchor used for attaching to something i.e.: header, beam etc. (usually SRT but end
treatments can be defined by Engineer/ Architect)

Determine loads to be placed on the anchor.
A - Shear

B - Tensile

C - Bending Moment

D - Pull Out (bond failure)

Substrate capacity will usually be less than designed anchor capacity.

Wall (substrate) thickness must be determined as anchor lengths are predicated on this
information. Stitching anchors are usually 4” [100 mm] less in length than total wall thickness
(embed length). Anchors used for attaching are usually wall thickness less 2” [50 mm] (embed
length) plus the amount of protrusion needed for end treatment.

Page 63-66 — Locate stainless steel configuration (CHS, HHS or SRT) and pick size from table
so that all values equal or exceed determined loads.

Page 86 — Hole diameter selected from table based on style and diameter of steel to be used.
(Note length limitations)

Page 75- 82— Using the embed lengths and hole diameter previously found locate corresponding
Pull Out Strength. Straight extrapolation for longer lengths is acceptable. If pull out is less than
needed, diameter of cored hole may be increased.

The above is a good general determination of anchor needs. | should also caution you that any

load other than direct tension pull out should be looked at by a Cintec engineer. A second
opinion never hurts.

For more information see ENGINEERS GUIDE available at www.cintec.com
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Cintec Generic SRT

WJECTION TURE

VENTILATION TURE e ENDPIATE Ep
SUT WASHER
B o
— &_/l;-u;.ﬂ.TD". WASHER ] ;
FAETTETT T ST T B/ AT A Aachr Bady
FRONT PLATE Fp
————— Et - Expozed Thread (Vanable) Gl - Sock Length/Grouted Length (Vanahle)
0l - Qwerall Length (Variable)
B
. Z
O
Adjustable Angled Flate :
sl w/Orop Pin Brick Tie
£ =
i . FETAE T o e
Z
Coupling Nut Drop Pin Plate - adjustable when used with coupling nut.
CINTEC TERMINOLOGY
Accessory - end treatment that can be attached to an Sock - polyester , woven tube usually size matched to the core
anchor hole diameter... but NOT always
Anchor Body - the steel part of the anchor. Usually Tube (Injection) - tube that is glued in place and used to INJECT
stainless steel and may be hollow, solid round, square, or the anchor sock. It is the longest tube if two or more tubes are
other configuration. present and identified with a sticker with green writing.
Nut - hexagonal with same ID as body and usually of same Tube (ventilation) - also called "emergency" allows air in system
material. to escape and can also be used if absolutely necessary to
inflate anchor. It is glued in place and is the shortest tube if two
Plate (End) - on most anchors. Usually 1/2" smaller or more tubes are present and identified with a sticker with red
diameter than the core/ sock diameter. Has hole in centre writing.
the size of body so it can be welded / thread-locked in place.
Washer - also called flat or fender washer.
Plate (Front) - on some anchors. Usually 1/2" smaller
diameter than the core/ sock diameter. Has hole in centre Washer (Isolation) - also called bonded washer, used to
the size of body so it can be welded / thread-locked in place. prevent galvanic action between dissimilar materials

May also have "port (s)" to accommodate injection /
ventilation / other tubes.

For more information see ENGINEERS GUIDE available at www.cintec.com
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WHAT “TYPE” TO USE

_CHS__._ e =
s - N

CHS (Circular Hollow Section-)

Often referred to as a STITCHING ANCHOR. Stainless Steel 304 / 316. Body diameter of 3/8” (10mm) or
1/2” (12mm). They are typically installed perpendicular to wall face. Used primarily to consolidate exterior to
interior masonry wall faces as well as multi-wyth brick. Installation in a %4” (20mm) or 17 (25mm) hole,
respectively, with a length of no more than 39” (1000mm). Typically installed in a Domino 5 pattern. Various
end treatments are possible for specific project requirements and applications.

SRT (Solid Rod-Threaded)

Inplane or Reinforcement run parallel with the structures face and may be installed vertically, horizontally
or on an incline. Stainless Steel 304 / 316 /2205 and 17-4PH are commonly used but other grades may be
used per project requirements. Possibly the most widely used of the Cintec Reinforcement System, it's
primary purpose is in strengthening, cladding stabilization and seismic upgrading. Body diameter of 4"
(6mm) to over 2 V%" (65mm) with sock / core hole diameters of %” (20mm) to 12” (300mm). No length
restrictions - longest to date 147’ (4500mm). This “type” of reinforcement may be Post Tensioned using a
2 sock system. Application and purpose dictates sizing and various end treatments are possible for specific
project needs.

SHS

SHS (Square Hollow Section)

Moment Resisting, this body configuration is used where increased moment capacity is required while
keeping the overall diameter of cored hole to a minimum. Stainless Steel 304 / 316 are commonly used but
other grades may be considered per project requirements. It's primary purpose is as a support member and
to transfer loads for applications such as shelf angles and joist attachment. Body diameter of 3/4” (20mm) to
over 4” (100mm) with sock / core hole diameters of 1 1/2” (38mm) to 12” (300mm). No length restrictions.
Application /purpose dictates sizing and various end treatments are possible for specific project needs.

For more information see ENGINEERS GUIDE available at www.cintec.com
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PATENTS

Since 1965 Cintec has strived to become the world leader in the design and manufacture of
project specific designed cementitious anchoring and reinforcement systems. PATENS have
been obtained worldwide and addition patents have been applied for and are pending. A partial
list of Patents / Patents pending includes, but is not limited to: 2245121, 2764006, 0090895,
5216857, 116188, 1210495, DE19609914, 3608775, DE2315859.

THE SOCK

The fabric sleeve is specially woven polyester based tubular sock with expansion properties to
suit the diameter of the bore hole and substrate. The mesh of the sock is designed to contain
the aggregates of the mixed grout, while still allowing the cement enriched water (milk) to pass
through the sock both sizing and bonding to the substrate. The sock is manufactured in sizes
from 20mm to 300mm in diameter and is adjusted to suit each individual application.

THE GROUT

Presstec grout is a cementitious grout, a factory produced mix with graded aggregates and
other constituents which when mixed with water produce a pumpable grout that exhibits good
strength with no shrinkage. Presstec is made in accordance with the following DIN standards,
which are comparable to ASTM standards. The Grout does not contain any resin binders.
DIN EN 197-1. DIN EN 196. DIN EN 932. DIN 4226. DIN EN 933.

DIN EN 1097. DIN EN 1367. DIN 18555. & DIN 18557

For more information see ENGINEERS GUIDE available at www.cintec.com
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WARRANTY

Cintec warrants that for a period of 12 months from the date it sells a product it will, as its sole
option and discretion, refund the purchase price, or replace such product if it contains a defect in
material or workmanship. Absence of Cintec receipt of notification of any such a defect together
with a copy of the original invoice within this 12-month period shall constitute a waiver of all
claims with regard to such product.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Acceptance of order: Acceptance is limited to the express terms contained herein, and terms
are subject to change by Cintec without notice. Additional or different terms proposed by
customer are deemed material and are objected to and rejected, but such rejection shall not
operate as a rejection of the offer unless it contains variances in the terms of the description,
quantity, price or delivery schedule of the goods.

Indemnification: Cintec shall in no event be liable for, and customer hereby agrees to indemnify
Cintec against all claims related to, special, direct, indirect, incidental, consequential, or any
other damages arising out of or related to the sale, use, or inability to use the product by an
approved contractor and or installer for the said project the product was designed for. Customer
hereby agrees to indemnify Cintec for any costs, including attorney’s fees, incurred by Cintec as
a result, in whole or in part, of any violation by customer of any Federal, Provincial or local
statue or regulation, or of any nationally accepted standard. It shall be customer’s sole
responsibility to comply with all applicable laws and regulations regarding the handling, use,
transportation, or disposal of products upon taking possession of same.

Cintec’s anchoring and reinforcement systems can only be INSTALLED BY CINTEC TRAINED
AND CERTIFIED installers.

For more information see ENGINEERS GUIDE available at www.cintec.com
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(4/'1{19 TERRACOTTA SOLUTIONS WHAT IS TERRA-COTTA ?

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

Ram Press . Extrusion

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

20 E.O.E
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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.

fallure of the decorative terra cotta facade,

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.

22 E.O.E
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Cathodic Protection
How Historical Steel-Framed Buildings Fail

Best Use

- Use to stop corrosion

- Heavily reinforced elements

- Deeply embedded steel

- Aggressive environments

- High chloride environments

- Beams and columns

- Historical steel frama buildings, generally
built between 1200 and 1950

- Provides very long service life

1= Moisture permeates through

- stone o reach sleel.

2- Poor quality mortar traps moisture against
steel creating perfect corrosion conditions.

3- Steel beams corrode and expand.
- 4- Expansion caused by corrosion dis-
places or fractures stone.

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.

23 E.O.E



Rev 3 March 2021

inced Fixing Technology

For
£Ca and Holow Masonry Unics

=
L

DESIGNED ANCHLNT SYSTEMS SR THE COMSTALICTON WDLSTAY

24 E.O.E



(0/,111q TERRA COTTA SOLUTIONS

Engineering Design for Terra Cotta Repairs and Stabilization

Rev 3 March 2021

Technical Bulletin No.2

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 Cé67 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 |’ according to good practice.

The cross walls or webs are another matter. Ve find
that 4" is typical and recommend this value as a
maximum if site verification is not possible.

The most common failure modes are:

|. 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 North American Terra
Cotta Solutions manual.

In these details the corbelled or cantilevered TC 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 the TC 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 ] bolts to the upper units.The
] 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 New York.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 new TC 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
I 6132253381/ 1 800 363 6066 or review
more information at www.cintec.com

E.O.E
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Fire Rati ng Cintec anchors are fire resistant

Building Research Establishment

raton Wasfiord WDa TR
TolepSoue il §ed040 Tefex FIT2H0 Faw 000 658010

Dl e 92D
o 35T

Mr. | Dwromock our elfieise
Cavity Lock System
Factory Road o TefETTnCE BREST/S0/]
Hewport
Grarent dare 331103
NP9 SFA

|Sent by FAX 10 - 0633 246110 |

Pear Totai
Fiee testlng of the Cintee remedial cavity wall bes.

Iri the ladesd fesd in our Are Yess g with 8 sfatic dead load on sach the of | 3N your the survived & two
hour tese writhoul Bubire of any of the threa replicate semples

All three sanples are now placed in the upper half of the wall and would tave remched several hundeed
degress in the part of the Ge nerrest the fire face

This indicates thas this tie syuien can, whed naslled wang the cormest techaigees, be recommeand=d fiog
rupﬂrhwh:mhﬂtﬁnphﬁullhpﬂindrﬁ;ﬁrmmﬁuplnﬂsl

Yours sincerehy

f’::F,;’h‘

B de Vekey
fizad of Masonry Structured Seotion, Ernueniral Design Dividlon, Geotdchnics and Sirienired Group

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

NB: Cavity lock systems are now known as Cintec International Limited
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Inside Detail on Terra Cotta Repairs and Stabilization

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.

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 M6 %th” Dia body 3" Dia sock set
into 14" Dia hole subject to field conditions and requirements.
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PLATE 1
FIXING TERRA COTTA CLADDING TO BRICK BACK UP
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PLATE 2
FIXING TERRA COTTA CLADDING TO BRICK BACK UP WITH AIR GAP
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PLATE 3
FIXING TERRA COTTA CLADDING TO STEEL SPANDREL
AT WINDOW HEAD
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PLATE 4
FIXING TERRA CLADDING TO A STEEL COLUMN
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PLATE 5
FIXING TERRA COTTA CORNICE TO BRICK PARAPET
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SECTION
REMOVED
& TESTED

o

TOP VIEW

Dw:ﬂ:thf/gk |

SHEAR
FAILURE —_ |
CRACKS :
It TOP &
BOTTOM
FACE

CINTEC
SCLUTION
AS BUILT

—— TEST LOAD

FULL SCALE TESTING

—— TEST LOAD

PLATE 6

TESTING DETAILS FOR NEW YORK
SCHOOLS CONSTRUCTION AUTHORITY
PS 230 K

33 E.O.E



Rev 3 March 2021

TERRACOTTA SOLUTIONS

BMOCHOR INSTALLED IN 2 PARTS

TERRA COTTA DETAILS The Terra Cotta s st in ploce and fitted
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PLATE 7

Fixing New Terra Cotta to existing back up wall
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GROUT BULE &
7 IN BACKUP Vot

TERRA COTTA ____ —— =

"T" ANCHORS
KEYHOLE

SLOTS TYR.

TERRA COTTA
"L ANCHORS

> EXISTING SCUND

TERRA COTTA UNIT
1 DRILLED HOLE
S
‘H"n
N
=~ NEW REPLACEMENT
TERRA COTTA UNITS

DRILLED HOLE

EXISTING 50UND
TERRA COTTA UNIT

PLATE 8

INSERTING NEW TERRA COTTA UNITS BETWEEN EXISTING UNITS
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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 46t Street and offers a direct connection to Grand Central Station.
[t 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 26t
floor and extending past the 34t 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.

|

\ =

=

> =
| et

The Solution:
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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 Engineer of Record Specialist Masonry Contractor
United Restoration Services of
NY Thornton Tomasetti Arteco Design & Restoration
295 Greenwich St, Ste 341 24 Commerce Street, 8" FI 8 Bogart Place
New York, NY Newark, NJ Yonkers, NY
10007 07102 10708
Tel: 212-431-1261 Tel: 877-993-9737 Tel: 914-793-9424
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Union County Courthouse complex NJ. Typical Architect detail
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Attaching Flag Pole intoTerra-Cotta
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Charleston Presbyterian Church, Charleston West Virginia
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Typical Details for attaching Terra-Cotta Ornaments N.Y

NDARD CINTEC TERRA
. REFAIR AMCHORS

pinned Wood block

View of location where Loose ornament was removed. Wood block s = 10", embedment of wood blocks = 5-112"

t— I"“ o'+

-

1sketch of section of 9th floor Terra-Cotta Ornament
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Typical Details for attaching Terra-Cotta Ornaments N.Y
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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

e

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

CINTEC

AREINFORCEMENT SYSTEMS
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Introduction

The present volume is a revision of Architectural Tertn Cottai—Standand Conetruction,
aviginally published in 1914,

Like ihe previous issue, this edition does nol presume to suggest architectural design. It
shows illustrative architectural forms of assumed proportions, and their proper coustructional

[eatures.

Shelf
Supports

fezpansion
Joinfs

Terra Colla
on Conerele
Fromes

Proleclion
against
Corrosion

Free-
slanding
Conslrmction

Flashing
arnid Drips

NATIONAL TERRA COTTA SOCIETY :V-.5:A -INTRODVCTION

It shows the correct use of Terra Cotta.

solutions of the structural problems are possilile,  Variations in size ol similar seclious sometimes
necessilate radieal changes in both jointing and constructior,

For a number of examples several good

Tlhe changes made in this revision are Lhe result of a more extended experience in munulac-
turing and iu modern building methods, and are based on a eareful study of the hehavior aud
weathering properlies of exterior building materials,

The following are the most important of the struclural principles upon wlich this revision
lias heen developed :

In coterele ar sleel feame huildings, the vencer o Facing maledal should be Lully and conlinuously
supported, al cach floor level on shelf supports, of adequate steongth and stifness, vigidly connecled
to the siroclural frame.  Bleel shell angles ur sapports, in all cases, should be lucatad in mortar
joints.  The strength of the Terra Colla should not be unngenssarily reduced Ly culling the webs
Lo reogive Lhe steal.

Proper provision should be made for expansion juints, at shell supporis, uver colamn caps, elo., Lo
prevent Lhe development of distuplive slresses cansed hy dellestion, wind pressove, lempesalure
changes, seltloment and like forces. =

The vulume changes incident b Uhie setling and hantening of goneeele, and the variatioss in volube
of concrele due Lo humidily and lemperatuee gonditions, roquive provisions weallow (ree movement

of the suppurling frame and make it undesivable Lo completely 1l a facing applied to a conerels
slructure.

Proper eare should be exercised to prevent the corresion of all steel suppocts, lies, ste.  Where
such proleclion cannot be permanently secureed through encasement with mortar or conceete, or
thivugh thee use of corpusion resislant mntallic conlings, nun-corrosive metals should e employed,

Exposed free-standing constraction, subject Lo the alegrplion of water thiough mortar juints and
liable tw injury from subsequent [reezing, or the expansion of improper filling material, should gen-
crally be lefl unfilled and shoulid be ventilated Ly means of small, inconspiouously placed weep-holes
(indicaled by W. IL an Uho plates),

Properly constructed flashing should e provided Lo cover Lhe Lop of large projecling horizamial

cottsex; 1he backs and Lops of parapel walls, wide-cxposnd il courses, ele., and all projocting fea-
Lures should have drips.

50




Rev 3 March 2021

A & & A TERR.A-. COTTA‘ ‘STAN—DARD COH:TRYCTION R e U

Terra Cotta

A lrief synopsiz of the manufathure of Terra Colla

Drawimgs  The architeels complele seals drawings and sleel framing plang are funishod Ui manufactorer,
who, fullowing the design, makes scale shop drawings showing the juinling and comstroction, s
Ll size dotails to the proper shrinkage dimengions. . These drawings ave sulenitlod Lo the archileet
for approval belure proceeding with the work,

Models  Full size medels to shrinkage scale are made of plaster for cacl dilferont shaps shown on the shiog

and Moulds drawings. Over Wiese models zeotional moakds of plaster are cast, from which latee the ergquireed

number of pieces of Terra Coulla aie prodoced,

Decorafion  From Whe architecl’s drawings o skelehes, in the skyle and period indicated, modelled armament i
applicdl o elay Lo the Taee of the plaster models.  Thologriaphs of e orsamental modols are sul-
mitied tn the architeel for appeoyel or ic may persinally examnine these medels al the factory—
the sofL clay permils of sueh corrections or improvemenis which may be desived.

Clay The mixture of clays and fusible minerals used in [wming the Trra Colta is cacelully selecled and
proportioned Lo give the desived degree of plazticity aml & composition which, when Oeed ab high
Il.e;::ﬂcmtms, will praduce a homoegenoous body, anply sleong Lo carry the required strucluval
(¥l i

Pressing  “U'he fovoguing puugesses ave proparalocy Lo actoal produclion, the st step of which is pressing.

This is a manual operation and conzizis of pressing Lhie plasiic dloy iolu tha moubl,.  The walls of
the picces should nol be less than one incl (hick, following the sontour of e mould, and e
parkitions should be of sich Whickness and s0 spaend as W peclovm Wheir propor fomelions wilh regand
o fovmn angl 2truelorn, The pressed pince romaips in Ue moold until the clay siiffens, 10 s Uien

r removed feom e mould and s skillfully vetuuched.  Then it iz placed in deiars, where the mudstars

iz cvaporated.

Color  From Uhe drying process, Ui Terra Colla passes inbo Winspraying depactaenl wheee, by means of
rirfipressad air apparatus, Lo exposed suclfaces are coaled willi the ervamio mixlure which, during
Lhe firing pricess following, develupe into the desiend coloy or glaze,

These calurs or glages are prepared wilh serupulous eare. aceording Lo exacl coramie fovmilas
Tlie variety of shades and textures which may be oblained opens up an inlimited leld oF peomanenl

- colur design in architeglure,

I g Following Lhe coloring process, the Terra Colla is fived in kilns whern iLis sulyjoclod Lo s tenipreralre
rzing cradually to 2,000 degrees Falwenbeit or more, depending upon the Lemperatore of muturity
of theelay and glaze.  Aftor proper fiving, the kiln is alluwed W eool slowly uos nornsal Lemperaluce,
an operatign thal cavses a slow ammealing of the Terra Colla

Terra Cotta is usually fived in perindic mullle kilns. In recenl years, Lhn Lunnel kilo bas leen
doveloped for the fiving of Terra Cotte.  1n the latler bype of Kiln the Terra Colla is sel or
lvaded on cars, which travel Lhrongh a leng heated tunmel.

Filling  From tie kiln, the Torra Colla is removed to the fitting dopartment, whers it is laid vut and marked
to corregpimd with the picse numbers shown on the shap deawings. 1t fs alsn marleed Lo indicalo
the position it is to eecupy in the Luilding. Where required, the joinls are sqiered, or cul Lo

roper alignment and size, eithor by hand or grinding.  Capelul iling is essential Lo assure satis-
actory resulls in Lhe eregted Torra Colla

Shipping  For rail l,mnsplurlatim. Terra Cobla s usaally shippod in bulk, scourely packed in hay and braced

to prevent shifling, ]

Upon avrival a%. the building site, the hay should be vemoved and the Terra Cubta plaved in (e
vpder marked, in piles on weoden strips,

For cxcport by vessel, the Terra-Colia is vsually packed in boares or crales, according Lo Ui special
vimditione eneountesed,  Anothor method that has been found W bo economieal and enlively satis
factory is Lo ship the Terra Colta Jovse alter it has boen weapped asd tied in corrogaled cardloaid.

Ereglion  The appearance of riceled Tera Colla is E:rrali} allectoed by in Berirale golting apnd defeelive puint-

fng of the mortar joints,  As the individual E{tuﬁ. of Terra Colla have been carclully lited auil
numbercd Lo eorrespond with the erection drawings, the PIECES MUST BE ERECTED IN
ACCORD WITH THE NUMBERS THEREON if satisfaclory tesulls are Lo be secured.

Time The Trra Cotta manufacturor will contract to sulonit shop drawings for approval within a fixed
time alter veceipl of the arghileet's drawings and other requircd information.  All ehippiug dates
are compuled from the date of tecripl Iy the manulacturer of avelitect's approval of shop drawings
and unmplﬁp data omeoler and textore degived,  Wial cannol be definiloly sclioduled for prudu glivm
unidl all essential infmmation s on hamd.  The process of manufacture may (oke from gix oo
weelts, depending upon Uhe size and architectural character of e order.

Specifica- A Slandard Specification i the Manufactaee, Furnishing and Seiting of Teera Cultaand a standucd
lion gnd T of eonlract have been adupled by the NATIONAL TERIA COTTA SOCLETY., They ar
Confragt  Peetmmended for geneval use, A copy of either may Lo securcd by adidressiog e Socioty,  The

gpreificationg ape incorporated in this volume.

Terrn Cuthi fuetosiés ure eonganfantly laeafee o tie Easlern, Cenlral and Western sectione of e Lo Sluler (ree lind
fen Boekeof thie wolunic). AN of the Sociely’s tectnberstiip will be glod fo fave eny aredifes! or duzigner mll‘:nﬂ‘[ﬁ& in (e
prnceszes of munn faeliee of Terra Colla vind! their plonfe.

NATIONAL TERRA COTTA SOCIETY :V:5:A =--- SYNOPSLS
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NATIONAL TERRA COTTA SOCIETY :«V:§:A::++PLATE NO-1

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%rgved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY - V:§:A- + sPLATE NO-2

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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NATIONAL TERRA COTTA SOCIETY V'§:A-: » ‘PLATE NO-3

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and app5r‘c1>ved by the project Architect or Engineer of Record. EOE
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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 app5rsoved by the project Architect or Engineer of Record. EOE

NATIONAL TERRA COTTA SOCIETY V-3 A* - *PLATE NO- 4



Rev 3 March 2021

— e ——
—

i +» + + TERRA COTTA : -STANDARD CONSTRVCTION « + «

] ORIEL BAY

‘ OVEER ARCHED EXNTRANCE "
i A waTH NICEES AND CAFCGRIES "
S L

A
SCALE T P ROFAE SRR RS CF AN AT
Sl ’ LB LS ofE Fhor

: TSR T
. - B
" Ll e

Lo —

T - I'.'.
ST a E
x| [ R .
mEEEE AL L e T A
AL gl B e AL
T e el ey
IR / [t
) Ll o e
' ST - .
- -

——
1)
L~

[

AIEST R ) e A —H-
et G T 1 L .

NEE 1772007

A A i T _H.Ir

. y
Lo i

o

l
|
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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 app5rgved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY -V-$:A-« « -PLATE NO- 6

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and app5r$ved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY :V:§:A: + -PLATE NO-7

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appSrgved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY V-$:A- « -:PLATE NO:-:8

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and appSrgved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY -V 53:A-+++PLATE NO-9
This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and ap%rgved by the project Architect or Engineer of Record.

E.O.E



Rev 3 March 2021

«+ + + » TERRA COTTA - - STANDARD CONSTRVCTION - « « .

—

ABCHED OPERNINGS
WITHE MOVEDFER _ANT CHERAMENTED  TRIM

ATFENTRON F0 CALLED o
THE BEEPATIVFON of BrECL GY THE Woan o ~
T GRS THE MATISVMT STOMONT IV AT

I

T

TR e

Ff EVATION R

W EVATION A

W
L

L " Er

7

e L

NATIONAL TERRA COTTA SOCIETY :V-3:A+« * +PLATE NO-10

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and app6r1oved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY -V-5-A---PLATE NO: 11

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and app6r§ved by the project Architect or Engineer of Record.
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NATIONAL TERRA. COTTA SOCIETY - V+~§+-A- » ‘PLATE NO:12

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appggved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY :V-3:-A:+ -PLATE NO- 13

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%rzved by the project Architect or Engineer of Record. EOE
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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 app6rsoved by the project Architect or Engineer of Record.
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PLATE NO-15

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and ap%rgved by the project Architect or Engineer of Record.
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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 app6r$ved by the project Architect or Engineer of Record.
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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 ap%rgved by the project Architect or Engineer of Record. EOE



[
-

——— —_

e —

S ——— R —

Rev 3 March 2021

+ » TERRA COTTA: -STANDARD CONSTRVCTION « + » «

e ————

BATTTEMENTED COPING ™ AND SETOFFLS

————

IECTJQV

FREDT CoEE

E’VA’I’ }CJN

GL C"‘P"L""

FoALE ™ THJE'.E’E’--&E_U&E?‘EEJ‘ CF AN LR EELT ONE RO

JECT YON

pavololwdal o

B T S e i

——— T

I

L

L e e e,

R ﬂFDfJﬂW@N

w q.r“ :rw"“""‘&r' _'"’— -

NATIDNAL TERRA COTTA SOCIETY NS AL ‘PLATE NO-18

This manual provides general lnformatlon for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%rgved by the project Architect or Engineer of Record.
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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 app7r8ved by the project Architect or Engineer of Record. EOE



Rev 3 March 2021

+ « + « TERRA COTTA: -STANDARD CONSTRVCTION + « « «

e —

TN AADD T T ATTTAREMOTD ST

Y=l o i o Ll DAL e o 0% Pl o B N
AR TCATI L A Be sy -

’ LT IFYLE FOLL JornMNT—

l

‘]\T_?i_‘k\ - _:\_:‘7 . \\T i
ORI NN
PR INNON NN : N

TEALE ALY ANT FIMRTER FVLL Sren — SILE WTTH NON-FEREOIS WATER BAR ¢ I

NATIONAL TERRA COTTA SOCIETY -V-5-A:-PLATE NO-20

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and app7r1oved by the project Architect or Engineer of Record.
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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 app7r3ved by the project Architect or Engineer of Record.
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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 app7r39ved by the project Architect or Engineer of Record.
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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 app7r2ved by the project Architect or Engineer of Record.
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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 app7r50ved by the project Architect or Engineer of Record
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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 app7rgved by the project Architect or Engineer of Record.
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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 app7r$ved by the project Architect or Engineer of Record. EOE
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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 app7rgved by the project Architect or Engineer of Record.
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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 app7rgved by the project Architect or Engineer of Record. EOE
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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 appggved by the project Architect or Engineer of Record.
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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 appgr?ved by the project Architect or Engineer of Record. EOE
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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 appgrgved by the project Architect or Engineer of Record.
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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 appggved by the project Architect or Engineer of Record.
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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 appgrzved by the project Architect or Engineer of Record.
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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 app8r50ved by the project Architect or Engineer of Record. EOE
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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 app8rgved by the project Architect or Engineer of Record.
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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 app8r$ved by the project Architect or Engineer of Record. EOE



Rev 3 March 2021

T ALE T e =
S IRV RN T B
Y R SR AL

L WAl LoMED WHID
MOVEDED
kr owﬁ:;?i*m :

S

—

O g g i o e P PR
i S b o e i Tt Bt Tl e St B B =t et < R o EnTo ; -~ s
S HERYIRN : .

L i

—

» + + +« TERRA COTTA: STANDARD CONSTRVCTION » «

e e e T = e .

— == i = B

*_—_—:i:‘

i N o
— ! _:] = p— i - 7 7 T R
d .. . Lo B . . v ,
: : —E—_ - . . . Al 3 N
. - il . B " - . o I o A - ey
k_ ] ; Jp— - = ] : :
— — s b e LEAD L - - P - - H K
s Eer | ey | 2 . Ll h
- e T T LT T T 4 #.a Fl
. X ; . ‘ - i e v R REE e [ N
-» ) z 1 = A o
e b - L

|

NATIONAL TERRA ELOTTA SOCIETY :V-3+A: + -PLATE NO-37

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appggved by the project Architect or Engineer of Record.
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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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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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NATIONAL TERRA COTTA SOCIETY -V -5:A-+-PLATE NO-40

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appgr?ved by the project Architect or Engineer of Record. EOE
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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 appgrgved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY ‘V-5:A-+ - PLATE NO- 42

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appgrsgved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY - V:3:A:+PLATE NO-43
This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and appgrzved by the project Architect or Engineer of Record.
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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 appgrsoved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY V-5:A- : PLATE NO-46

This manual provides general information for use in.preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and appgrgved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY :V:5-A- * -PLATE NO:47

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and appgrgved by the project Architect or Engineer of Record.
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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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This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and appgrgved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY :V-¥-A- + ‘PLATE NO-50

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%%ved by the project Architect or Engineer of Record. EOE



Rev 3 March 2021

+ » + « TERRA COTTA.: - STANDARD CONSTRVCTION + + «

e ——

—

—

P T
"

OCTAGDN COLVMNJ AR AT I U " — H
WITH CAPTTAL AND BASE ™ d N

CARFFALD A TRt enEe

k ELEVATION

SCALE Y THEEE QUARTERS OF A5 INCH E"Q'iai&j’ CANE et

BLAN i —-
l SEEAE LR H
. u_u ‘__jx""\- . o RS L&
. AT N | FL AN e pat 0 - P
o) \\J LagEree fomar 4
o e N _
o = N - & T
" -
- -k - L
- "—_I.._.,f_:-_-:-'::-‘_';-;,_,_n_ S - |
S e 1=
et
THAGEAM ‘o sretiet: 708 Az 5 wind EFTLES 08 Saer -
AV QT AN AR TELY TD R R B g
ATE L CWANR S AN RS B O RATIT Y AT P RN T
GONESE TR S AT TERT AT sy T

D A AS T s e T AR P ,—.—M-—---n..-[ et e e oy P
T CoAC RS TN RN mnd ;-D.'.'rr.';‘]:‘ o ] T I 1 : K,
PR T S e P T A ATl AL LS s '1 A L B R

T A A I T A A LA T
A rE T TG

2 i
i [ _.IIE
Er I X
[ — B :
l [ _| . é,lu::lcq._ﬁ'n:r‘r‘v .
i
B IR T |
|

] THE MR TR Comratar
i A AR A TS
. . T 1 - SMCUE D S A rER

. : i OTEARAITII R

|
|
j
:ﬂ H— —L— - I IO o o o
A
5

A ST R TARAATVS PR
o P P = el
L——‘.l- '—l— l . T
I____ QI '_.|_|._' .
T e
|-
a_ e

ELEUANION ™~

a
i ,IJ a S T D AT
I .‘i. ::r.q.-rJ‘ gt

[
=
|

T p—

—_—

~ —

NATIONAL TERRA COTTA SOCIETY :V:5-A- : +PLATE NQO-+31

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%c%ved by the project Architect or Engineer of Record. EOE
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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 ap%%ved by the project Architect or Engineer of Record.
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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 ap%%ved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY :V:3:A:: -PLATE NQ-54

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%c‘)‘ved by the project Architect or Engineer of Record.
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NATIONAL TERRA COTTA SOCIETY :V-§:-A+ : -PLATE NO-55

This manual provides general information for use in preliminary selection of a Cintec anchor.

Final designs must be prepared by Cintec and ap%%ved by the project Architect or Engineer of Record. EOE
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NATIONAL TERRA COTTA SOCIETY -V:5-A: - -PLATE NO-56

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and ap%%ved by the project Architect or Engineer of Record.
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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 ap%c%ved by the project Architect or Engineer of Record.
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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 ap%%ved by the project Architect or Engineer of Record.
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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 ap%%ved by the project Architect or Engineer of Record
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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 apEQ%ved by the project Architect or Engineer of Record. EOE



Rev 3 March 2021
+ + + » TERRA COTTA: -STANDARD CONSTRVCTION ~ ¢« + -«

! N T 1 T G E YT
T\ T FARY EFALG AT ?1‘-”"" , ! . G "i#*;;f_-

]_ .{_ IK?Q\ | ) ”“‘Z,f,

!

B la[ LI VP S N S | 30 . SO RN, ~

- COFFERED ARSIDAL DOME “brrn corcre
WP CRILIG LIGHT : odocd

I3
|

M LE T SRR BT
A e

_k'.-' R . -, ) | o . ] N _
" '. il C el I.;_-;...F—’-:"‘: "___.,— 3
l. ] o -:____ - s .

LD L aoeiT .

T S - g
e e —— N .

NATIONAL TERRA COTTA SOCIETY :-V:5:A-: » :PLATE NO- 61

This manual provides general information for use in preliminary selection of a Cintec anchor.
Final designs must be prepared by Cintec and aquc%ved by the project Architect or Engineer of Record.
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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 GPEQ%ved by the project Architect or Engineer of Record.
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Final designs must be prepared by Cintec and apEQ%ved by the project Architect or Engineer of Record.

This manual provides general information for use in preliminary selection of a Cintec anchor.
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CINTEC ANCHOR TESTING

New York Schools Construction Authority

TESTING AT:
PS230K
i ALBERMARLE ROAD, BROOKLYN

AND
PS238K

1633 EAST 8™, BROOKLYN, NEW YORK

TESTING ENGINEERS:
VERSATILE CONSULTING AND TESTING
SERVICES (JUuLY 2001)
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Versanite Consuliing & TESTING SERVICES, INC.

240-02 B6th Avanua
Douglaston, Now York | 1362 1323
Tol.: (718) 426-2025

w’ﬂ: Fax: (718) 428.1038

s ey Contracts: PS 230K and P§ 238 K wyw. vargatilegonsulting.com
Datae: July 9, 2001
Client: Cintec North America

PROFESSIONAL ENGINEER SERVICE
Procedure: Anchars Installation
Location: Parapet Wall

|, Roman Sorokko, P.E., being duly sworn say: | am & Professional Enginser,
(Lic. # 072800) assigned by Hill international, Inc. to conduct the controlled
inspection for the subject contract. | have read all provisions of the Buiiding
Code of the Clty of New York, and | am thoroughly famillar with the plans,
spscifications and standards referred to harein.

As an Engineer of Record, and as directed by Hill Intemational, Inc. and NYGC
DDC | will personally perform the controlled inspaction of the Cintec anchors
inatallation for this project.

| was aleo directed to generate an engineering calculation in order to conflrm the
adequacy of the anchars to the design purpose - to secure the tema cotlta blocks
attached to the exterior surface of the parapet wall {as per as per ltem 04525 -
Tarra Cotta Restoration and Repair, Paragraph 2.2 Anchars),

| certify that | have carefully analyzed the proposed anchors’ parameters
using a conservative engineering approach (see attachmant No. 1) 1o the
best of my knowledge, and | have found that thair application will be
adequate to the design purpose, and it will be incompliance with the
Specifications of the subject contract.

| executed the full scale pull out tests (see Attachment No. 2) for these anchars,
 and | have found that the achieved results are significantly exceeded the design
criteria.

gontract.

Prep. by Roman Sorokko, P.j
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AMCHOR DESCRIPTIONS FOR CORNICE STAZILIZATION
AND MODILLION REATTACHNENT

AMCHOR TYPE A
HODILLION REATTACHMENT

/2 BiA S0LID THREADED S5 CINTEC ANCHAR-
PLAIN ENDE~- IN | I/4” DIA WOLE APFROX

24' LONG SOCKED FULL LENGTH. BOGK
OVERSIZED TO EXPAMD INTO CELL OF MEW
/€ UNIT

ANCHOR DESIGN ~ TENEION

AMCHO®R TYPE 3
COMNICE STABILIZATION

| 142 x| 142" & I/B" HSS 88 CINTEC

ANCHOR=BLAIN ENDS -IN 3° DIA HOLE APPROX 30° LONG
SOCKED FULL LENGTH. SOCK OVERSIZED

TO EXPAKD NTO WOID AT FRONT

aF EXSTING T/C UMIT.

ALTERNATE DESIGN - EXTEND ANCHOR TO

IMEIDE FACE OF PARAPET AND PROVIDE
$8 NUT, WASHER AND BEARING PLARTE

ANCHOR DESIAN - COMBINGD RENDING AND SHEAR

OPTION |
CANTILEVERED DESIGN

Project Name Ps 230 & PS258
(CONSERVATIVE)

Lacation BROOKLYN New YoRs
Consultant:  raoMs CONSULTANTS

Engineered Grout Injection Anchors by: Projecs #:
4 t B AZ |

CINTEC AMERICA INC. T

Tel 613235 3281 P 512 774 0047 Sl rirgones com
*d

product Enginesring By: JOKINEN ENGINEERING SERVICES _ , & SK2A| 0
Tel 505 3133 1079 w305 333 3099 E-amalk: oin fokinonigjsymmpmsion.com DRWG #: | REV.
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TERRA COTTA SOLUTIONS

secTion | \§
REMOVED

& TESTED

CINTEC
SOLUTION
AS BUILT

——= TEST LOAD

FULL SCALE TESTING

TOP VIEWY

DIAGONAL
SHEAR

FAILURE |
CRACKS
N TOP &
BOTTOM
FaCE

—— TEST LOAD

TESTING DETAILS FOR NEW YORK
SCHOOLS CONSTRUCTION AUTHORITY
PS 230 K

VERSITATILE CONSULTING & TESTING SERVICES JULY 2001
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Project Nar®é 230 & Ps 258 CORNICE STABILIZATION
Location BROQKLYN, NEW YORK MODILLION REPLACEMENT ONLY

Consultant: TaoMS CONSULTANTS, INC.

Projoct #:

Lnginedrad Growd Injection Anohors by:
4 By: AZ

CINTEC AMERICA INC. g T

Tal 619 225 3383 _Fos 413 204 9042 B-qoal ciointeccom ...

broduct Enginceriag By: JOKINEN-ENGIVEERING sERvices |, Jof | SK 1 !

Tel 305 333 079 Teox 905 333 3659 E-mail eric jokinen@syrpatlea oam DRWG #: |REV. #
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ANCHOR DESCRIPTIONS FOR CORNICE GTABILIZATION
AND MQDILLION REATTACHMENT

ANCHOR TYPE A
HODILLIAN REATTACHMENY

/2" pia s0LID THREADED 83 CINTEC ANGHOR-
FLAN EWpe- w4 | /6" DIA HOLE APPFROX

24" LONE BOCKED FULL LENSTH. Sack
AVERSIZED TO EXPAND INTO CELL OF NEW
T/C uNIT .

i ANCHOR DESIEN - TRMSICH

ANCHOR TYPE B
CORNIGE STABILIZATION

3/4" DiA SOLID THAEADED 58 CINTEE ANCHOR-
PLAIN ENDS -I% 2° DIA HOLE APPROR 30° LONG
SOCKED FULL LENGTH. SOCK DVERMIED

TO EXMAND (NTO VOID AT FRONT

OF EXKISTING T/C UNIT.

ALTERNATE DERIGN - EXTEND ANCHOR TO
INSIOE FACE OF PARAFET ANMD PROVIDE
32 NUT. WASHER AND REARING FLARTE

ANCHOR QESION - COMBINED PULL~OUT ANO SHEAR

OPTION 2
|  Project Name pg 230 & PS238 CORBELLED DESIGN
Location BROOKLYN NMNEW YORK (LESS CONSERVATIVE)

Engineered Grout Injection Anchars by: __ Project #:

CINTEC AMERICA INC.

val 513724 3381 Fex 413 224 5047 E-mail: ripi@einicn som

Product Engineering By: JOKINEN ENGINEERING SERVICES , « &% SK2B

T4 903 333 1079 Fax 004 313 3650 S-mail eric jokinen(§ympation.com
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Versatile Consulting and Testing Services, Inc.

ANCHORS TESTING PROGRAM
Project: PS 230K

Prepared for Hill International, inc.

JUNE 2001
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THE CEMENTITIOUS INJECTED GROUT ANCHORS TESTING PROGRAM.

|, Roman Sorokko, P.E., being duly sworn Eay: | am a Professional Engineer, (Lic. #
072800) assigned by Hill Intemational, Inc. to conduct the anchor testing for the Project

E3000.

| have read all provisions pf the Buliding Code of the City of New York, and the Project
Specifications, and | am thoroughly familiar with the plans, and standards referred io
herein, and | am thoroughly familiar with ai responslblities for the inspection of the

subject ltem.

1. Introduction

As per NYC DDC request, and &s directed by Hill Intemational, Inc, we
performed the pull out test of the steal anchors fabricated by Cintec America Inc.
The purpose of the test is to verify the anchors' design parameters as per Item
04525 — Terra Cotte Restoration and Repair, Paragraph 2.2 Anchors.

2. Equipment

30 fons hydraulic jack with center hole cylinder, gage 1000 psi, hydraulic hand
pump, loading valve.

3. Procedure

One June 18, 2001 the anchors Type A and Type B were installed by the
representatives of Cintec America Inc. This installation;was also a part of the
Contractor'a training program. Two Type A anchors (1/2° in diameter) designated
for the testing were placed into the pies of terra cotta which was previously
ramoved from the building. One designated for testing Type B anchor 1.5" x 1.8
x 1/8" HSS shape was installed into the parapst wall.

4. Tost Resuits
TEST No. 1
Type A anchors were tested under two different schemes. During the first setting

the Jack was placed directly on top of the teirs cotta's masonry filler (see Photo
No. 1 end Sketch below). Therefore, tha forces developed by the hydraulic Jack

130 EOE
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were transformed into the anchor's expended part through the brick masonry
filler. Hence, the terra colta, as well as the joints betwsen the terra cotta and the
filler were not stressed.

FiLLep

UACK\\\/’ A Al A g i

i

L]
TERRA COTTA —=t77 .r]n BT

Under this format the Type A anchor was loaded up to 4,890 lbs or 2.3 tons
(squivalent of 1,000 psl reading). The load was gradually applied in steps of 100
psl increment.

The tested snchor sustained the maximum load of 4,680 ibs or 2.3 tons
during 15 minutes.

TEST No. 2

During the seoond fest the same (previously tested) Type A anchor was loaded
in such way that the terra colta was under the compression sirees from the
hydraulic jack. Therefore, the pull out forces were developed along the joint
between the terra cotta and the masonry flller (see Photos No, 2 and 3 and
Sketch below).

Fa Wl 7 o il i
FILLER ———amm . }
. _Ti i
~H e ¢ e
ANCHo - / J—
JACL |
(U U

TELRA COTTA
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The anchor wae gradually loaded up to 2,680 or 1.3 tons which equivalent
to 550 psi reading. At this point the jcirt batween the terra cofta and the
masonry filler failed (see Photos No 4, 5, 6and 7).

TEST No. 3.

The second Type A anchor was loaded similar to the TEST No. 2 - pull out
forcas were applied to the joint between the terra cotta and the masonry filler.

The joint failed under the load of 3,987 Ibs or 2.0 tons (equivalent ta 850 ps|
reading).

TEST No. &

The anchor Type B (installed into the brick masonry parapet wall and partly
inserted into the terra cotta) was tested under the gimilar setting to the TEST No.
2 and 3 &s shown on Sketch below.

For the testing purposs the stesl bolt, %’ in diameter, was welded 1o the anchor's
cover plate.

PARAPET —— L[ |

Fluter

TELLA CoTTA

The anchor was gradually loaded up to 2,814 lbs or 1.4 tong (equivalent to
800 psi reading). The anchor has sustained this load for 15 minutes.

132

E.O.E



Rev 3 March 2021

§. Conclusion
Therefore, the results of the parformed testing program cgn summarized as
follows:

Anchor Type A

1. Pull out forces acting batween the anchor and tha terra cotta's
masonry flller = the system sustained the load of 4,630 lbs or 2.3

tons.

2. Pull out forces acting along the joint between the terra cotia and the
filler = The system falled under the load of 2,580 or 1.3 tons and
3,987 Ibs or 2.0 tons (average 3,284 Ibs or 1.64 tons)

Anchor Type B

Pull out forces acting along the anchor and the masonry parapet wall
- the system sustained the load of 2,844 |bs or 1.4 tons.

| certify that | have carefully performed thig test io the best of my knowiedge, and | have
accuratsly reported all the obtained results.
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A CONSERVATION STUDY OF

A Terra-Cotta Building
Circa 1917-1918

By: Professor Martin E. Weaver, AA Dipl
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A Study of a Terra-Cotta Building
By Professor Martin £E. Weaver, AADipl

INTRODUCTION

This Terra-Cotta Bullding was built 1917-18 as the Norlite Building and was designed by Richards and Abra
with C.P. Meredith.

Fram an examination of capies of some of the original drawings for the bullding, it was apparent that the
building was constructed with a reinforced concrete frame and floers; and was clad on its Nerth with off-
white glazed terra-cotta cladding. The terra-cotta cladding was returned round the East and West fagade for
one bay, and small, terra-cotta clad towers were formed one and a half storey's high abave the main parapet
wall at the Narth West and Narth East corners. These two small towers were designed to be capped by
copper-clad domes; and the parapet was decorated with twa free-standing terra-cotta urns on bases or
acroteria. Both the domes and the urns have disappeared.

The first studies on the Building commenced when Martin Weaver was commissioned to
carry out a brief examination of the North or main terra-cotta fagade in November 1993,

Martin Weaver had initially been requested to advise on the repair of the terra-cotta cladding on one of the
piers at the 7" and 8" storey's (Bay 4 numbering from the East) and to make a proposal for further studies if
these should be found necessary. In the caurse of the initial study Martin Weaver found that parts of the
terra-cotta cornices on the East and Waest towers were in a dangerous state and in need of immediate
stabilization. The risk of injury to pedestrians on the sidewalks beneath was in fact sa serious that barriers
need to be erected immediately, These ohservations were forwarded directly to the client.

The terra-cotta work was found to be generally cracked in a number of places and bowed and cracked away
from the main structure in others, Mortar, stucco and other repairs were also showing signs of failure,

THE CONDITION SURVEY

Martin Weaver was thus commissionad to make the study, and the condition survey was carried out from a
persannel basket suspended at the end of the cable from the jib of 110 ton mobile crane. The survey was
carried out in very poor weather with snow and extremely cold windy conditions in December 1993, The
temperature with the wind-chill factor was often lower than -25°C.

Parts of the structure were obscured by snow and thus could not be surveyed. Every part of the exposed
external surface of the terra-cotta work was examined closely and laose and dangerous fragments were
removed from the building wherever possible,

As a resull of the writers’ immediate observations a second emergency report and recommendations were
issued. The object of these recommended works was to remove risk of injury to the public which might be
caused by falling fragments of terra-cotta.
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A Study of a Terra-Cotta Building
By Professor Martin E. Weaver, AADipl

OBSERVATIONS

The problems of the terra-cotta cladding of the Building are typical of such structures and materials of the
period of the golden era of architectural terra-cotta from the early 1900's to the 1920's.

It may be helpful to list the major deterioration categories which were present in this case:

L

Ower a long period of time a combination of initial shrinkage and long term "frame-shortening”
of the reinfarced concrete frame of the building has tended to transfer loads onto the relatively
thin terra-cotta cladding. The terra-cotta units have thin brittle walls and fail in compression,
usually cracking horizantally at their mid-points, or suffering from spalls at their loaded upper
edges and sometimes lower edges (see for example areas W7-8); the sides of the terra-cotta
units usually tend to have a slight recess immediately behind the outer edge, the resulting
projections over and under the bed joints then tend to receive the concentrated loads; units in
cladding which is loaded in this way may alsa buckle outwards and may cause extremely
dangerous conditions to develop if the anchors are corroded; or are insufficiently numerous or if
they break out of the brittle terra-cotta. This might also be a part of the problem with the
cornices on the East and West Towers.

Leakage of water into the wall, usually from open joints in skyward-facing surfaces, can lead to
freezing water within the wall and to the terra-cotta units being forced off the walls; or the
water can cause corrosion in hidden steel anchors and rods which were used to tie the cladding
back top and the back-up brickwork or to the concrete of the frame, columns or edge beams; in
which cases the damage was probably also the main cause of the failure of the carnices on the
East and West Towers.

Localized spalling and exfoliation of glaze/slip coats caused by water being trapped in the terra-
caotta bady behind the lattar;

Surface cracquleure on some blocks where "lack of fit" or differences in thermal expansion
coefficients cause the body to shrink or expand mere, and more quickly than the glaze/slip
cambination;

Extensive failures of joints; failures of ineffective repairs to jointing and pointing and failures of
repairs to previously damaged terra-cotta have all contributed substantially to the entry of water
behind the terra-cotta cladding where it can freeze or cause corrosion in hidden steel anchors;

Extensive failures of cementitious repairs where original balconies or terra-cotta and jronwark
have been removed (8 storey North fagade) have contributed to the entry of water with the
results noted in the above case; there was also a failure to remove all of the associated with the
balconies and this has led to cantinuing corrosion causing expansion, cracking of the terra-cotta
and renders, and extensive rust staining,
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A Study of a Terra-Cotta Building
By Professor Martin E. Weaver, AADipl

REMEDIAL ACTION AND RESTORATION MEASURES

The tops of the two towers should be carefully dismantled after first recording them and numbering all the
terra-cotta units. The terra-cotta work should be dismantiad at least to the |evel of the base of the cornices
as indicated on the drawings. After the security of the masonry has been established and & sound level has
been reached, the terra-cotta and the brick back-up masonry can be rebuilt,

All corroded steel anchors, cramps, ties and other terra-cotta cladding-attachment devices must be carefully
removed and replaced with appropriately designed replacements in stainless steel (AlS| Type 304).

All shattered and irreparable terra-cotta units should be replaced using new units of fine-faced pre-cast
concrete or fiber reinforced plastic carefully fabricated to match original dimensions and surface finishes
including fine ribbing or "tocling”. It would probably not be practical to obtain the small number of
replacement units required, using actual matching terra-cotta. Delivery times for terra-cotta would narmally
be a major problem,

The entire terra-cotta cladding must be tied back to the back-up masonry in such a way that the load of the
cladding is transferred back onto the reinforced concrete edge heams on the floor slabs. This tying back
should be effected by the use of specifically designed Cintec grout injection anchors, which are the anly type
that can effectively be used in this case.

Once the cladding had been tied back and effectively stabilized, all the mortar joints in the terra-cotta work
should be carefully cut out and the caulking or sealants removed. This wark of moertar removal must be
carried out with great care using small diameter diamond saws (120mm diameter) and specially designed
diamond impregnated router bits. Both should be used with pneumatically powered tools with attached dust
extraction intakes. Special care should be taken to ensure that the terra-cotta blocks are not damaged by
over-cutting or "Straightening” of bed joints or by over-cutting or "nicking” at the top and bottom of vertical
joints.

Replace all jointing and bedding mortar with a mortar mix of 1;1;6 p.b.v. {non staining white Portland
cement) hydrated lime sand with 16% entrained air obtained by thoroughly machine mixing for
approximately 8-10 minutes.

The purpose of the entrained air is to confer and freeze/thaw cycle resistance,

One bed joint at each storey immediately at or below the floor slab should not be pointed with mortar but
should be pointed with a high guality dymeric or similar caulking compeund or sealant, Lo produce a soft
compressible joint, thus preventing compression of the panels of cladding between floor slabs.
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Prior to any cleaning of the masonry, all corroding steel and ironwaork, bolt stubs, and redundant electrical
conduits, junction boxes and brackets should be removed from the Masonry and the holes made good to
match surrounding material. Embedded bolts and fragments of bars or rails should be drilled out using a
diamond-tipped coring bit of slightly larger diameter, The resulting hole should be plugged with a limestone
core in limestone and with a lahn Terra-Cotta Restoration Martar in the terra-cotta, The latter shall be
carefully matched to the original color and texture of the terra-cotta. Spalls in the terra-cotta and areas of
failing cementious repairs in the terra-cotta should be carefully cut out as necessary and should also be
repaired with matching lahn Terra-Cotta Restoration Mortar.

slight losses of the glaze/slip coating should be repaired after cleaning of the terra-cotta, by the application
of a tinted breathable masonry coating carafully selected to be color matched to the original terra-cotta - ie,
a light cream-stone color. The known appropriate coats are:

Conservare BMC, Pro50Co, Kansas City, Kansas US
Keim Granital, Keim gmbh, Germany
Minasil Mineralfarben, MCS Chemie, Salzburg, Austria

Field testing and research of the selected manufacturer's literature would be required to determine if the
above coatings could be applied over the Jan Martar repairs.

Following a carefully organized test program, the rust stained and soiled terra-cotta should be cleaned. The
limestone cornice of the 2™ storey should also be repaired and cleaned.

Spall damage should be repalred by careful cutting out and the insertion of matching Indiana Limestone
Dutchmen. Cleaning of the limestone should be by means of nebulous spray washing and limited use of
neutral, non-ionic detergents such as Triton X100, Following appropriate testing and the establishment of
successful techniques, rust staining may be removed using Ferric Stain Removing Poultices from ProSoCo.

BRICK FACADES

The east, wast and south facades, except for the terra-cotta returns at the north end of the building, are clad
in a fired clay brick, which has been painted.

However, observation from the ground with binoculars and from the ehservation bucket indicated that these
walls were in no immediate danger.

Deterioration was nated at shelf angles at a number of locations, particularly near the top of the building.
This appears to be typical damage caused by the expansion of products of corrosion of the shelf angles.
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TERRA-COTTA CORNICE

A treatment report by Conservation Selutions, Inc., on a terra-cotta cornice adorning the Capitol Building
in San Juan, Puerto Rico, shows the potentially catastrophic ellects of corrosion in a

marine environment, and offers some innovative solutions to the problem.

mpadari s dnad

by ;ui-fph Sembrav, Head ©
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C5l subcomiracted the services of Martin Woaver
Mresident of Martin Weaver and Associaltes Infermalional
Conservations Consultants (MWAICC), whw I Tiorrmied
imvesfipative woupk and |'|.|.rh.1l |,1|:\..1-~_--.'n15~l1_. TR I
vy of thet carviece. This was dosie in order o provint the
collapsi ol this section af tha (ol detemmime the cause
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cent stee In the presence of moistore
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In thie cace of the Capitol Bullding, thay espansion had resile-
ed, ared will comtmue bo result, in the shattedng of the imme-

dimtiely adjocent terra ootta Thie, all stabilization, conservn-
Hon, and wskomtion work moust bwolve the semoval of all cor-
rocling steel and /or the presention of any further cermsion
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bhere under any circunsstances becanse it will corpode,
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ings in the fool bedow . Accardmgly, we recosmmended that all
erached anel deformed areas of the comice should be carefully
dismantled as soon as pessible. Shatlered terri-cotta uriits
should be replaced with high-guality matching new units
from n well-estiblished lorrascotta manufacturer such s
Ciladdiry, MeHean of Califorein Tins firm his boen bn contin
s praclice sice befors the erection of the Capltol and js
ko for the high quality of {18 architectaral teres cotia

The dismantled cormers should be rebuilt using 4151 Type
316, nop-corrodimg stainjesc-sienl rods in g grovt-inection
anchor sistem by CINTEC, specially designed with smaf|

Mo impetiantly, swe desassembled appeosimately  feet of thi: comce in
tivoal dts construction and its ancharing svstein. We also exposed o porhion
o thie parapel decking to determine the condition of the underlying con-
ctebe bt [n collibeieation with the arghitect and Martin Weaver, 8
ne anelioeing $vehom swas desigrad We also worked willy the noted ferra
st mancfacturer. Gladding. MeBean, 1o determnine wihich sections of tema
et wondld need 1o be replicaled

Fanally. after our investipative work was done. CS1 made the oM, in
the curnice waterthght
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thie main berrascottn cormice of fhe l“'hp1=1|1| loweer drum of the dome, 1§ was
jeintly decicled 1o ercét scaffolding and 1o carefully ma ke an ex ploratiory
tpenimg nto the terma-cottn work

The putprses ol s interventir were to establial iF the cracking and
musvement were evidence of a dangerous Stoation, to estabiish the types.
Ieations. angd conditions of the hidden stoel support stnstire and snchors,
and o establish the tvpe, location, and condition of the renferced concete
dubestructure.

We selected the southenst corner of the nctagonal kever dram, apparently
the area of thie cormice with the worst conditiops, as the best site for our
Investigations. Fable Quinones and Martin Waeaver had noted what
apprared vbe evidenos of sevons damsp 0 i s area in 1998
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injection tubes posibioried in the jomis between the kerra-cotta
whis for inflation with grout dfter assembly
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ENHANCED FIXING TECHNOLOGY FOR
TERRA-COTTA AND HOLLOW MASONRY UNITS

NOUVELLE TECHNOLOGIE D’ATTACHEMENT POUR TERRE CUITE
ET ELEMENTS CREUX DE MACONNERIE

NUEVA TECNOLOGIA DE FIJACION DE CERAMICA Y UNIDADES
DE MAMPOSTERIA EN HUECO




DESIGNED ANCHOR SYSTEMS
SYSTEME D’ANCRAGES ETUDIES
SISTEMAS DE ANCLAS DE DISENO

THE CINTEC ANCHOR IS INSERTED INTO A
PREDRILLED HOLE.

L'ANCRE CINTEC EST INSEREE DANS UN TROU PRE-
PERFORE.

EL ANCLA CINTEC ES INTRODUCIDA EN EL ORIFICIO
TALADRADO.

THE INJECTION EQUIPMENT IS ATTACHED TO
THE ANCHOR AND INFLATION COMMENCES
UNDER A PRESSURE OF 42 P.S.I.

LE SYSTEME
D'INJECTION EST
ATTACHE A L'ANCRE
ET LE GONFLAGE
COMMENCE SOUS
UNE PRESSION DE
42 P.S.I.

EL EQUIPO DE INYECCION ES FIIADO AL ANCLA'Y
COMIENZA A INFLARSE A UNA PRESION DE 42 P.5.1.

| GROUT IS PUMPED INTO THE HOLLOW STEEL

SECTION WHICH FLOWS INTO THE SOCKED
AREA VIA A NUMBER OF FLOODED HOLES.

LE MORTIER EST POMPE DANS LE TUBE D'ACIER ET
S'INFILTRE DANS LA GAINE PAR DE NONBREUSES
CUVERTURES D'ECOULEMENT.

EL CEMENTO ES BOMBEADO EN LA SEC_le}N HUECA
DE ACERO PARA POSTERIORMENTE FLUIR A TRAVERS
DE NUMEROSOS AGUJEROS HACIA EL FORRO.




AS THE ANCHOR FILLS, GROUT MILK FLOWS THROUGH THE SOCK CREATING A m
CHEMICAL BOND BETWEEN ANCHOR AND SUBSTRATE.

EN REMPLISSANT L'ANCRE, LA LAITANCE DU MORTIER PENETRE LA GAINE ET FORME UNE LIAISON CHIMIQUE
ENTRE L'ANCRE ET LE MATERIAU SUPPORT.

CUANDO EL ANCLA SE LLENA, LA LECHE DE CEMENTO PENETRA EL FORRO Y FORMA AS| UNA REACCION
QUIMICA ENTRE EL ANCLA Y EL SUBSTRATO.

AFTER APPROXIMATELY 15 SECONDS THE ANCHOR IS TOTALLY INFLATED WITH A MICRO FINE
CONCRETE GROUT GIVING A MECHANICAL FIXING. IN ADDITION, THE GROUT MILK HAS PASSED
THROUGH THE SOCK FORMING A CHEMICAL BOND TO THE SUBSTRATE.

APPROXIMATIVEMENT 15 SECONDES PLUS TARD, L’ANCRE EST TOTALEMENT REMPLI AVEC DU MORTIER A
BETON MICRO FIN QUI PRODUIT UN ATTACHEMENT MECANIQUE.

APPROXIMADAMENTE 15 SEGUNDOS MAS TARDE EL ANCLA SE LLENA TOTALMENTE DE CONCRETO MICROFINO
PRODUCIENDOSE UNA FIJACION MECANICA.

DOUBLE FIXING CAPACITY.
LA CAPACITE D'ANCRAGE EST DOUBLEE.
DOBLE CAPACIDAD DE FIJACIONI!

IN TESTS CARRIED OQUT BY LES ESSAIS EFFECTUES PAR UN EN ENSAYOS LLEVADOS A CABO
AN INDEPENDENT LABDRATQFRE INDEPENDEN'_T POR LABORATORIOS

SUR UN BATIMENT DE MATERIAU INDEPENDIENTES EN UN
LABORATORY ON A SIMILAIRE ONT REVELE DES EDIFICIO DE MATERIALES
BUILDING OF SIMILAR RESULTATS DEPASSANT 1300 KG SIMILARES SE CONSIGUIO UNA
MATERIAL, AXIAL PULL SUR LA TENSION AXIALE. PRESION AXIAL DE MAS DE 3000
RESULTS IN EXCESS OF 3000 LBS,

LBS. WERE ACHIEVED.

[EST RESULTS AVAILABLE OM REQUEST — RESULTATS DISPOMIBLES SUR DEMANDE — LOS RESULTADOS A SU DISPOSICION, MEDIANTE SOLICITUDE,
L]




INTERNATIONAL PROJECTS KIS
PROJETS INTERNATIONAUX
PROYECTOS INTERNACIONALES

THIS DESIGNED ANCHOR SYSTEM WAS USED IN THE ESSEX COUNTY NEW COURT HOUSE & JAIL
NEWARK, NEW JERSEY, USA. FOR FURTHER INFORMATION CONTACT OUR TECHNICAL
DEPARTMENT. o _

CE SYSTEME D'ANCRAGES ETUDIES A ETE UTILISE AU NOUVEAU PALAIS DE JUSTICE ET PRISON DU CONTE

D’ESSEX, NEWARK, NEW JERSEY -E.U.. POUR TOUS RENSEIGNEMENTS SUPPLEMENTAIRES, CONTACTER NOTRE
DEPARTEMENT TECHNIQUE.

ESTE SISTEMA DE ANCLAS DE DISENO FUE UTILIZADO EN EL PALACIO DE JUSTICIA DE NEW JERSEY.

PARA MAS INFORMACION, CONTACTAR CON NEUSTRO DEPARTAMENTO TECNICO.

CINTEC

REINFORCEMENT SYSTEMS

United States Canada United Kingdnm

Cintec America Inc, Cintec Reinforcement Systems Cintec International Ltd.

200 International Circle, Suite 5100, 38 Auriga Drive, Suite 200 Cintec House

Hunt Valley, Maryland Mepean, Ontario, Canada 11 Gold Tops

21030, USA KZE BAS South Wales, UK

Tel: 1410 7E1-0765 Tel: (1y613 235-3381 Newport NP204PH
Fau:(1} 613 224-5042 Tel: +d4 (0] 1633 246614
E-mail: solutions@cintec.com Fax:+44 (0] 1633 246110

E-mail: solutons@cintec.com E-mail: hcintec@cintec.co.uk

www.cintec.com

———
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The following [pages 147- 227 ] original drawings have
been left without notations for use by others
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+ + » « TERRA COTTA: -STANDARD CONSTRVCTION -« « » .

T e

Introduction

The present volime ig g revision of Avchilegtural Terrn Cotto—Slandard Construclion,
orviginally poblished in 1914

Like the previons issve, this cdition does ol presume Lo suggeat avelutectural desigu. It
shows ilustrative architacturai fonns of asgumed proportions, and thely praper covstrnclional
features. ML shows Lhe correct use of Terra Cotta. For a oumber of examples several good
solutions of the stroctural problems are possible.  Varviations in size of similar seclions somelinies
necessitate ralical changes in both jointing and constructior.

The changrs made in this revision are the result of 2 oo extended experigice in manidac-
turing and in modern Luilding methods, and are based on a carelul study of the belavior and
wenthering properties of exterior building inalorials,

The follewing are the mast fmportant of the sleueieral priveiples npee wldeh this reviging
Tine been dovaloped :

Sf!e{f In ceagrele or atogl frame bnildings, s vencer or fachng matedal sheobd e fulhy anil caplinususly
Su‘r;ppp[,c snppocted, al eech oor level on ghelf aoppants, of adrpuale sliengll and sbilTness, rigdly conpected
Lo U slogcloszl frame.  Slest ghelf angles or aupports, in all cages, shonld L logaled i eooirlar
joitile.  The strength of L Taere Colta shnuld net be wnnecessacity reduced by culting e webs

Lo viserive the stecl,

Frpenson  Proper provision shonld be made for expanzion jointz, ab shell supports, uver colomn gaps, elo., Lo
Joinfs  prevenl the devalamnenl of disrplive strcases cansed by dellaction, wind pregsoee, Wegperaluree
changes, &olUemenl and 1l forees, y

ereg Cofla The woduma rhanges incident Lo Whie selting ond bacdeolng of conceele, and Lhie variztums in volmne
o Clprergle  of cimeriele due W bumiihity and wewpevolu e codilions, requive peovisiona Lo allyw [ree movement

Frames ol tha supparting Frama and make il uadesivalde (o eompletely bl a facing applied W a coucrele
slooclore.

Irofection  Proper carc should e sxecised to peevent the coavesion al all sweel soppetis, ties, ote,  Where
ageins!  such protection canvot be permanently gecuced through encasement with morlar ov concrele, or
Corroseore  Lhoomgh e wie of srmaasien sesistanl inel allic coalings, nov-corrosive metals shoold be srmleyad,

Free-  Bnpused Tresetandiog senslioetion, sbjocl W the absorplinn of waler Qwaugh mocter jointa el

danding  liakle toinjwey from sibseguent fraezing, v the sxpaouion of impeoper liling aalecal, shaotd gen-

{onrtereiiny rrally e lefLunfilled and shaulld be venlilaLed by ieans of small, ingengpicuously placed woeepdintes
(indicaled by W, 1) en il platia).

F!ﬂ&'f!!:_iiﬂ' roperly comsleoelnd ﬂﬂjh.il‘ng slanld he provided i cover Lhe top of large projecting Tuwize kil
arel Drips  couracs, the liekz and Lops of paropel, walts, wids-cxposed ol eonrses, ele., ond all prijecting faa-
Lures shenld Wave dripy.
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Terra Cotla

A brief synopsis af the manufacture of Terra Colla

Drawings  The archivecl's conplelr scale deawings and alend frening plans ace fovuished U manafaeunrer,
whn, following Ui {{csign, makes seale shop drawings showme the joinling and cimislruelion, am
Enll gize rekails Bo Lhe penper sheinkego dimensiong. . Thoss drawings ave sulmiliud Lo Ue avehitogl
for approval hefore proceeding with the wok,

Models  Full sizn medels tn sheinkage sealo aro made of plaster for sech difceent shapn aluwi e Lhe slap

and NMoulds  drawinge.  Ower Dheae inedels seelional nwarlds of plasier are cast. fraen which Talee the roquired

. mumbee of pieses of Terra Colla ace produged.

Drecoralfon  From Uhe acchileet's doawings or sketehes, in the 3L¥rlc aind period mdicaled, modrbled penament is
applied in clay Lo Lhe Tace of o plasler weelels.  Theslogrrgshs of Uhe avnamental incdols are anl-
milledd o the acchileel G appeoval oF e may peseually ceamioo Uwese medels st the [actory—
e sell clay permils of sweh correellons or impeevemnenls which vy be desived,

lj:(l}‘ The mixlure of claye am] nsilin mmzerels veed in fc:l.'rninlg Lhe Terra Colla 1= cavefuly sehaeled anil
rwoporlioncd L grive the desivsd deaece of plasiiciey anel 8 comprsilion wlich, when lieed sk Tigh
ILerrEpMal.urus. will profuse @ homngenenus body, emply steong to carry the requied sbeoclural
[a-E1L-H

Pressing  The fuoguing processes e geepasatory b aelugl prodigtion, Lo Gral sben of which fs porssing,
"liik ks & mesmal aperalion aml smsizlg of '\Jrossirlg vhe plastie cdlay inte e wwmld. Tl wallz of
the picers shenld mob e less dhan pee inch Lhisl, Tellewing Lo comtour of the wmould, and the
parlibions shewld b af sneh Uiicknesg and 30 Bpascd oo Lo pecfa e o inneliong anlh yopa
n facr and stroetues,  The peessod pince cemnaing i Lhe woald nolil the elay atifiens. 1L s Lhen
repnoved fenm e onoulil and i skillflly rebowghed.  Lhen 3 6 placed o diiers, where Uie nodeturs

ia svaparated,

Cofoe Feom Lie deying proeess, Lhe Terra Colle passes il e spraying depacl iment where, Ty wirans of
vompresaedd gir apparalng, Lhe axgrised surfaces are coaled wilth Lo coramie eafxbios whaeh, during
the [ong procees Colliselng, developa intn the desived eolor ov glazc,

Tless nlnes or glozed are propaced wilh scoopolons ears, accmding L cxact eernmin femnlne,
The wariely of shades and Lexeurcs whiclh may be ohilained spena up an wlimdled Giddel of peeoane

. color dosign in arcldtectine.

Firing  Fuollnwing b colorng process, Uhe Tevra Cotla is feed i kilis whees it is subjeettd Lo a Lo beatnbe

asing gradeally 1o 2,000 Trgeees Fabornhelt or e, drpending open e lemperaiore of nalocily
ol dhe clay and glaze,  Alter proper eing, Lie kil is slliwe Lo cool Blewly Lo qoomul Lenspevaloce,
an opecation thet canges a slw anncaling ol the Tena Colla.

Teora Colia iz usuelly Nleed in periodic mudlle kilns.  Tnorocesl years, the tunnsl kiln liag hoen
developad for the feing of Torre Cotta. In tho lalter Lype nf kiln the Trers Cotle ja sal v
Yegrled gn cars, whicll teave] tizough e long beated Luoncl.

Fitting  From the hilo, the Toeva Colla1a cemeved Lo the filting departmend, swhevn il is keid ont and macked
Lo sogvregnoned with tha pisen mnbers showo an the shop drawings, T s alsn macked Lo wdicate
the position it is te accupy i the lwilding.  Where required, the Joitds ate squarrd, nr sk Lo

roper alignment and size, cither Ly hand e grinding,  Cecclul GLling 5 cssenlinl Lo assurs salis-
ackory resulls in L evceled Teven Colla.
Shipping  Far raik Wwansportation, Tevra Cotla is usually siipped iu bulk, seeovely packed in ay and beaeed
Lo prevent shalling. '

jpon acrival ab Uie Luildiog ailo, te hay dlwalel be remuved aad e Teve Colla plaved in 1he

ordre merked, in piles an wooden sLvips,

B eaporl by vesae], Ure Terra-Catlain eriably pached in busres oe crales, aecording Lo (he spreial
comdliliong enconnlered,  Another methiod Lhat baz been foond L bs: connnomdcal and wolively salis-
fuetory is Lo ship the Teera Colda loose afler it has heen weapoed sod Lied in cocrugalod coriPeanl

Ereelipts The sppowance af rreeled Terrs Colta ia greatly aflecter Iy inacencate selling amd defective joil-

ivg of Lhe morlac juinls. A8 Lhe imlividual picees of Teres Colta bavo een carsfully fiLted ol
namhieped 1o mrms]-mnd with Lhe rrectlon o rawin%‘s, tha PIECES MUIET BE ELLECTED 1IN
ACCORD WITII THE MUADERS THELRXON if salizfactory results ave Lo be secwrad.

Tinee  The Teoa Collz mansfaclarer will comiract Lo aobmit shop thawings for approval within o faed
Litwe aftor rocefpt of Uie grehitesl’s drawings aud olber required Infwmadion. Al shippiog Jales
ave campuled foe the date af veceipt by Wie manufactarer of architect's approval uf shup drawings
and eomipleie data o coler st textore desived. Work rammet he definitely seliedolen (oo prothesion
wnlil all esarntial informalion & on Tiened. Tle proeess of menofocturs may Lake e six b e
weeks, depending upun e size and architecluvel charzelee ul thn aedre.

Speetfien- A Slandard Specification [ur Lbe Blanfautnre, Kurnishing sml Sstting of Tens Collz and a stuntae]
for med  form af condmagk Tave been adupled by the MATIONAL TERTWA COTTA SOCIETY. They arc
Corfract crermmended [or gomeral wse. A copy of eilther may be secured by addoessing e Soelely. 1o

apeotliceliung are incorpioraled in this voleme.

Ferra Codler foeloris ewe saspenfontls fosuded' £ dhe Eostaen, Cerilead mit [Feslern saetions af the [fuifed Srafer (e ligg
iae hoek of Wic volumeh,  AIF of e Socisiy'z naunberehip wif be ylog To hae= any arehriact ar decipier inferealed in the
reoecrect wf Brapfastnre of Totra Caltg oizit ibafr plonie.
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pLIx

A—GENERAL INFORMATION

The Terra Colla mannfactorer shall Tz fornished wiLh- all drawings, dreiails and nles jo-
formalion necrssary for the manuisstare of Terra Cotta, Ineluding drawivgs for all lasses of

worlt with which the Terra Cotts copages.

Wharpvar Trira Culta is anguicer Lo maleh in contewr, ender, finiali an® soefaes tieatmant,
existing Terra Cucta, as for sxaopts in connection with alleralions or addilions Lo sxisling
wirk, 1he Terra Cinda manufactarer shall be fuenistad with tho requivet proftes and samples
of e origimal worl, aml okher necded infacmalisn,

The Teria Colla manolucturer shall, before proceeding with manufactore, sulimil te e
acghitect for bis corrostion. and spproval, shop deawings showing joioting and constraction of
the Terra Cotle and provisien made for &l Dazhing aed counter Neshivg, These drawings
must conlorm o6 neatty ws practicable to the areliizect's deawings, Lnt shall be ir aocacdancs
with good Terra Colka strasinred practice.

AL pieces of Terva Cotta shall be nombered,  The Terre Cobla manulacturar shall provide
Iwn copies of the completed seale shop drawings ta be vzed for aetting and showing e piegs
mitnheving of the Terra Cotls, ond the sige of the joints to he veed for telling tha varjions
vlicns of the work clealy indicated. These digwings shall bo degignated as the setting

dlravrinps.

The Tena Cotle manefacturer ehall Tucnish, ag Ernmpt.ly ay posgihle, a scheduls of alf
spocial anchors, Lange, ele., necessary Lo eecore snd suppoet {he Teova (Julte in o mannac
pppreved by the archilect,

v

R—MATERIAL

& Noler—Tn view of U pegrapehes now being condoclod by Oo Malional Borcan of Slandanls
al the instanee of the Matianal Texea Cotta %ociets. it 2ot inad visable to attempt, at this
lirn, Lo write silher qoalily cleuses in lerms of arusbing ateongths, donsities and elaslicity,
wr spreifications Tor Leals,  Dlaners doaeyfdive of the degivabln phoyaival clisracteriztics and of
Lesls 1o prove complionee of Lhe malerial with mieh pluysscal coeniretiiania will be prepared
g3 st 38 Lhe neorssary date ace aveilable snd ingerled in 2 laley edibion of ohiz slamdard
gpecificalion.

Al orpament alall b avlisticelly medeled by the Tera Cotte manufacturecs stall
avkistz. (0, 1ncalla nade w Terra Cotie gheinkape scale will ke furnished to Terva Culla
manufrelurer, withoul coal, Lo Liw, securely cralad for shiprnend £ o. b, modelers’ stindio at, b

Dl otographs n duplicate of all cenantent aball be anom|itled ta the srchitect for his approval
ar cutreclon, av, 1 he so demcea, be Tnay inspest al] modeling ak the factory.,  Sueh anpeoval
o1 fuspection Ly Lhe architect shall Le made promplly, Mo omwnosiel work shall o (umel
unlil modeling has hesn spprover.

The ayriace finish, ceramic flnish and aslar of nI} axmerh sucfacad of Terrg Coity shall ba
an indicated Try (e archilect's drawings ne og spr!_nillt_wl. Tor amfaee and crranie treatinenly,
soe. Glossary of Torma relaliog to Tevs Colla, which is horelry made & parl of Lthis specification.

The ceramic finish shall be epplied o the Terra Cotta ta such a inanaer us thoroughly to
goal the cxposed surlaces,
The Trrce Colla inanufactiene shell snbmil kemples of the colar av colotg o the crranmie

fimigh Lo Lhe archilect for hig appeoval, and sl Teeea Cotta ghall confoom witheut morkegd
yartatine Lo Whe sample o sampled apprived.
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C—DESICN AND STMNUCTURE

Walls shall nnt ho Tre Lhan one incl thick snd partitions shall be of such thiclmess and &3
a%ucnd 23 o pevfor Lleic proper functions wilh regacd to forn aned slyoetioce. Fach paees
of Ferve Cotla shell Lie provided with b negesaary anchar hales and hand holas gnd ghalk 1o
se fonned aa properly o ongege tha structure,  Teds genevally shedl ba not less Ehan [* denp.

Denjecking aouties, coraices and heavy ornamental dedail may have washes, diiga ad
ween hedes, whore showrn on the appreved shop deawings,

Where sa shown the washes of all projeciing cornices and nther exposed horizontal snefaces

shall have provision mnade for (Iashiog, AT snclsces wheen the wash pitcles mward toward

the slewctinve and stops sgainet supoimposedl werk; el balcony Noarg, aod alf guiter grodes
glwall bave provision mada for Nashing,

Ttaggles shall o provided 1o rnecive galbre Iim'ng;:a and flashings #han the juinta sannat
be used for the porpngc.  Tlogglea shall be not less then 347 dean.

Al capping cauraea, copings and aills axcept of the “dlip’ type, shall kave atogla and Juga
ab inlerreniions Wikl vertical surlaces.

All jointa eball ke straight and teve and of en approximate vaiform width of k¥ Al
Terra Cotta shall be 1aid put al the faclory ta test it Gor unifarmily of jaint widlhs and over-all
dimensions.  Where necessary lo secura Bconrate dimensions and vhilorm joing widths, the
malarial ehall be zized straight and Lre.

D--TRANSPORTATION, STORAGE AND MIGTECTION

Unless otherwiss specilieslly agraed, all Tecea Catia shall he firnished Iy tha manofactuyer
I o b. cars factoey, with Teright allawed B destinabion.  All Terca Calta shall e gazaficd y
packed in hay, sleaw, axaclsior or ar:hc: putitalila material,

If any piecea of Terrz Cotta are damaged io trendik, vhe manoladtarey shall Le iomnediabely
nolified in writing by the setbing contvaator and procoed with the remaking of tha picges,  The
responzibility [ov the cost of sueh replacementa shall be detecmined by Lo paint of delivery
fixed by the contrack wnder whicl Ue Terts Colta s delivered.  1F the point of delivery ia
bgyond e imanediate contest of the iranwfacturer, the selding comlractor ghall agzupne reapinai-
hiliy for the neceasary panof of damags.

L -ERECTIOM

The setting contrastar shall ceceiya U Tarra Cetia on arrival at the freight yevds and shail
tranaler [t without drnage [tein the pard to the building,  When the Terra Cotla manafadlorsr
debivers on trucka ab s boilding the setbing conteactas shall onlaad end stora the Terrn Sotla,
Teres Cotia shall be stored nader cower, ok in contact with the grmmd, gbachied williowt
inflammelle packing oo wood |allg or shripa, 7o 15 1o protect it from Jnjury.

AN Terra Colla shall he gsb by incchanics cxperienced in, the handhing snd salting of Lhe
Tl

Maticn of erres in Uhe manafuchues of Lhe Terea Colka shall be piven Lo (he manalaatisrer
immediakoly apam dismver;l'. Cntling o litling dan Lo angly ourocs Ehal[ ba done by the Terra
Catla mapafecturar e slafl s paid foc Ty i if ke Fails te Qo the necrasary cobting or ficting
promplly vpon tecaipt o notice, .

Dither nectssary nutliﬂi aned filking of the Yerra Sotta thatinay be requirel ot the building,
inchuding all filting around sochiors, ates) and ron warh end reinforced comorete, chall be done
Iry tha contvestor for aelting Terra Calle.

Fo Connection suith Steuckiral Sfeel: Beams, chaooels, ;régles. T's, pleies and fabricaled
rmeraborg far gupporting Terrn Cotla and which are not secoced to bhe sbructural stesl hy rivats
ne showt bolts, g2 shown on the grebitecl’s drawinge, together with all snchors, bangers, bolis,

clips, alvapa, rods and pive for seewing Terra Cotra, shatl ba furaighed and set by the sontractor
Bor aclling Termr Cotla.

fre Conneetion with Sfrecture Conrele; The conbractor for strucioral concrats shall Gurnish
amwl #nt all supparling restel wark imbedded n the emereta and all shell angles and sonlinuans
rafds, A1l anch melal work shall conform Lo the requizements af Wie selbing deawings prepured
by Lhe Tevra Colla masalactorer.

All ather locec iven such as claoips, hangers, elips, steaps, wil ping shall Bo firmishe) and
act by Lhe Contraclor [or selling Terra Culla, -

ANl anchiers, Langera, bolks, elipd, straps, rods and pine for secoring Tacra Cobia shall b
af wrought iron or non-corroding saft gtesl,

Anghens, hangers, bolle, clips, straps, rods and ping for secoring the Terrs Callo, meoapt
wlhere olberwise shown nr specified, ghall be of tThe follawing minmmnm sizes;
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Anchors:—(a) For ashlar o1 courges belapced on the wall, shall be 13" x 1" or 1§ x 847,
or Ne. & faugh gi'l\raniznrl wice.

% Fuor proj¢cting courses nol halgnesd on the wall, shall be not logs than 5§* rownd ot
sqtiere baza of equal croes section.

Hungera shall be 25" diametar ronnd bams or othar ehapes of equal cross section arsa,
Clips and straps ahall be 347 x 2,
Minz shall be 13* diameter round bacs, '

_Continuong rods on concrete wall facen to which Terza Colta sehloc i clipped, shall be
44" diamaeter round bats which shall be sseured to the masomey with 34" diamneter Toun anchars
placed aod mora then 307 on centers.

All gteel or iron aupporling melal wark sha!l be cean and thoremghly protected with too
coals of;:iure et leacl and linmead oil paint, rephallum epplicd hat, or sther appreved prolective
compound,

Metal wak of every description, muppartiog Tarca Cetta, shall ba imbeddad 1horoughly in
the maeanry Lecking and whan not 5o imbedded, neetal wocl hall bo protected agamst carrsian
by enceslng wildl cememt montar or o cetasnt mortar Masonry.

When the hack of 4 Terra Cotla cenrse comes in contact with fran or strueloral conerels
in such menner og to prevent Whe encasing of supperling iron frora the rear, an ppeningshall
be mede in the top to admit of tha plasing of the cpeasing morlar g3 required ahove,

Al tement uzed for 2etling martar ghall be of & standard hrend af Portland sesnent Eulfilling
the requirements both physical and chemizal of tha alandard apecilicntions for Porlland eunent
edopted by the American Soclely for Teating Materials.

AN gand 1eed for setbing mortar ghall he clean, sharp and well graded [n size.

Al meriar for gedling andd poieling =hall be compased of one wolome of Povtland coment
L theee volumes af gand.  Hydvaled lime, not to goreid 9 pounds Lo the sack of cemenl,
ghall he added.

Tha saurd and cement and lime, if gny, dhall he t.['lomugh:])‘ mized dry helure asy waler is
altded.  Tha vae of retempared maviar sﬁaﬂ. rot be permilled.

All Terra Catta ehall be set tong tooa lins and carefully Jaid in a zolid bed of movter, A
rebiates o bad and rrass joints feom fronk to Tuck and fop bo bailom, shall be filled solid with
rooriar leaying no voids,  Tach picet of Teern Cotte abal] be tampad iumﬁﬂ BCE, EXCESS merkar
e, oif and sbruek wilth a jeinter ar trowvel. Al sills, wall copinea and other capping courses,
ghall b set fn o thich bed of martar and well prunded down so (hat the martay /1ls ell spaces
groond botlum of wehs of Twrs Cotla.

All Terra Cotta projecting evurses slall Le so set that the avris casting a shadow shall e
trus o jime, .

-Whan the Tecra Colle work is of suel egpe ov ehacaster that the proper iandling and slling
of the Terra Cat{a require apegial gkill and Tmnw] , the Tesra Cobts msnulecturer shall, i
requived by the contract, furnizh 8 compelent Terra Cotlaosctter Lo assiet in the sorling, sclocting
and handlipg of the Tevra Colta, to co-operale with the satting conliactor, to magist him when
autiling or fitting of the Terras Golla is necessocy, o adviee a9 to inferprotalipn of solifng
drawings snd to ﬁn]p generally inssenring rapid, efficient progress during the patting of 1be Terra
Cotla.  For such service the setling cantractor shall pay =uch setter fnll tims af his regnlar
wage ralh. When the furniehing of suchy a punpetend setier fnvolves t.ra'rﬁli.ng expeneea, Lhe
selting conbractor shell pay the seme and alao make an dllowance For his beard.

When the services ol such a competent setter are not required undar the cantract, the Tera
Calla wmaunlaeLirer wiay, al hit pwno option and avpense, sand sech a representative to the werk
whe shall perfonn the sbove services, and the setling controntac s'hﬂlpcn-ap-:mt.a with and gid
an] Taciiitale the pocformance of such servines by anch vepresantative.

All joints in Tera Cotia shall be pointed end stnek sa 1he setbing progresses except in
freezing weather, In [freezing westher and when re-pointing i3 neeessary, all jriots shell be
rabed or et cut Lo a depth ol 247 ol the pointing mevtar driven dnte e joint and stroch
with a jointing ool

M joints in everbanging Terra Colla, balustrades, parapeta and Tree standing features chall
Liave joints raked out one-hall (44) ineh, and pointed with an approved ¢lastic cement.

Alluneompleted walls including Terra Cotlu and backing ahall be proilscted by walerproob
eovering 6L might and al any time when fiabie o infury [rom etormes or Dreeclmg.  (Mote—AN
ather prolection required for projeching courses, Jamba of openings, ete., is provided far undor
the work of other trades)
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Shorf Form Specification
Jor
The Manwfucture, Furnishing and Seliing of Terra Calla
I'or Incorporation in the Architecy'a Specificalions

T b wead fn enomeci Ton i M Biand ued Spesl bendans and e Siandond (i)
sotwbaliong of floe Aeneriown Inglifnle of A rchibee (s,

63. (Mute o seehitoct:—Tho Standart Bpecileation dors mol alale wl Shall 2 Lhe Trorg
Calla, who shell provide wood centerin . seallolding, hnisls, cover hoards anil protecting
fexcept Lops of walla against weather), Tt does not inchudo any gement or concrels Fuk in
conreckion with furming gultee grades and washics on prijeching contaca aned [ealireg, or Lhin
luvnighing or selling of sheet metal flashings and puller liningz. [ does not include Lhe ernisls-
ing amnel eveclion of metal supporting members which e vivetod oe Lolted with shoel, holls Lo
1he slruetoral siesd or stopefural concvets, It requires Lhe archilect to shew on his drowings
1ho sizes and acrangement of polled or fabricated struclueal shapes vsed Ear sume'Ling Trwrn
Coma. (82 notes on eorcllary elanaes AL ond of thia gperification fov the work of sl Lredes
to Lake eare of soch omiasians. )

GENERAL CONDITIONS

64, The peneral sanditiona of (e Amcrieon Institute of Avebitrets, Thind Fdillon, shail forn o
pict of this specilication and conlracl and all work shell be subject to Lhe provigions Lhergol.

Work

Included 65, The work inchuded in the sanlragl sampriass Uhe manufactre, fomd) delivery (aml salbing)
nefud of all Terra Celta in acoordance with the contract drewings and these spocifizalisns.
. 54, Al (here ingert a complete deseription of work) shall be of Teera Colta.
I}o"'% Mol 7. Tle nMowing ilema are aot imcluded s & pert of Uio conleact e bnishing (aed setling)
Included Terra Cotia.

{a] Mosoory backing, Sen spocilieations o (... ... ... ool BE
{b} The furnishing andd creclica of melal supperling imembhers which ave riveled or holed wilh

short bolts to Lho stroctaral steal, Segapecilleations for (... ... e a ol
(e} Cewent or conercle grading fov guiters, washes, flovcs, ste.  Sen specificalions foe (... .

(@) Purnlsling and sotiing elioct metl.  Soo specifications for (... .oovoves e n )

MATERIALS AND WORKMANZNL?

it Al Teryn Cotle work voder Ui eenlrack, treept 85 berpineller speoifiod, aball La ezeented

in striat eondormity wilk 1he Standerd Specilicalion Tat Che Blanwlaclure, I"m-niahingsnrld Gatbing

. ol Terra Colta, aﬁnp[ed by the Matianal Teera Gotlo Boclely; which 3landard Spogillenli

v i ie herelry declover and mode a part of Whis spesification with the same fovea ond eTech as ol

weillen hsrcn in [ull
Surface 'inish,

" P 69, Al Towa Cotle (Nute—I several Loxlaces or findghes orn Lo be nsed give losabien of sach}
{leremiis Ninish sl be
and Color
: M. (1Y Uaglaced: *
Surlaca Finiell of Bat membors shrll ba
(8) Snvath,

B} Tooled or Drove.
(b1} Eight lines ta the ioch.
(b2 Six lines to Lhe inch,
et Lighl ireegnuder drag or combing.
Heavy irreguiar drag sr combing. i .
{e) Speciel  {Note:—Specin] swrfoce hnlghes like "bogh-hommered, " pilled,” “werofon-
Inled,' ele., Swuld he desgribend.)

7. Tha surfage Nuighes of menldings and avered socfaces geneoll AT
iMota:—Unlegs alberaise specified tiese sorfaces nen gonerally nale sunabh.)

2. (D Unglezed Granile Colors:  Surface Bimishas of Mol ieembers gonerally shall o (g, e, d, el
"Tlia susfoce finiely of mooldings and cnrved swlaces generalty shall be
{MNate—Tnless oflerwise speeificd these suvfaces sve gencralby mals smootll)

1, {3) Losfrous or Full Glased or Eramelid:  Surface finish shall be
{Note:—Clnlees athermise specified thess surlaces are genorally made smaolh

74, (1) el or Dult Glozed or Enameled:  Buclace finial shall ba (See ole 3).
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Ta. [5) Lustrans ar Fafl Glazed or Enwmsled Grantls:  Sotfece Onish ehall be (See Nole 3).
M. (6} ANlat or Dol Glared Enameled Granite: Sockaco Mnigh elioll 1o (See Wede 1,

T The colar of tha Terra Cntla geoerally ghall be (... o .. . ... . .. ....
ax pef appraved sample cr ssnplen.

—r

T {7) The Terca Covla enmprizging [, - alesarihed lieen dnodeladl. .3 shall be (wen, Wee, Toek
coder polychrpme,  Colors [, 8specify where, .3 aliadl Lie el

. m}]ld T];e suclace fAnishes of [ .. specily wheee, . ) shall ba five gilded witle (msat or lesteons)
gold pglaze.
_ fMote:—S8eetions 1, 2, 8, 4, %, 6, arc alterrates. I thers ia we palyehrome work or nn fiee
gilding omit gections 7 and A Scclipng s, by o 1, & are altormates Bor swelaco finish.)

Lielivery g, The Tearea Cotlsn manglasturer shall fornizh and deliver (. . b eavs Faclory with fesighl,

aflowed Lo destinatinn) {on trochs at the site of tha hoilding) (and ant) all the Trera Cnlla as
intlicateil on the drawings ar 23 here degeribed.
Sefting @l ATh Terra Cotla shall ke seb by the (Teera Cotka manofactirer), Gnasen. .. .4 o auch

anchiors and ielal work as are Lo be furnighed by the salling coolraclon gec Staniend Speali-
calion.

(Mol Lo architoet: - Lhe “Tera Cotla manulaclbieer 13 to set Ings materisl inclode Lhe
Fllowing clause in the Terva Cotta specificalion. Sea also suggested clauses ab end af this
specillcation to {ahe cave of these omissions aud T ineneporation in the apecifications for the
otk of aller tredles )

§2 "“Tluisting servics, starage speees, sekling ruortar delfivered oo the seallobd, vntgide wed inside
scallolds, vunways and plattorms, water, ternporary bight and removal of refuse, sball he Ffor-
mishod Lo thie Tere Cobta manufaclorer feee nf gharge by the {. . mawm contraelore, ., 3%

Terra Colla (Wote ta avehitect:—T{ the work iz of such scope or chavacler that the proper handling and
Selier geling vequives special kil the follvwing olasee may be ingertad: "Thoe Terva Cobla viano-
facturee ghall furnish at the cxpeosc of the selling conlractor 8 compelent Terra Cokla gettar

Lo asisl in the rorling, selecting. bandling and zetling of the Terra Cotte.™)

Joinls 83, {The Stendard Spemfication does not reqite any joints to be rebbed.  If rublbed joinls ace
ta be veguired it shauld be sa stated hera)

. (Tl Randard Specification requircs 2l fointy tn be appeoximalely 4 wide, T joints “
of & diflerent width ace dosiced 3t slwould he so glatel heee

Suggestions for Corollary Clauses

L]
[

L— 10 the "Levrs Cotta i to b ank by Uie Temra Cotta manulasturer, a clause similar o puaeport,
to the following should be intluted in the geoeral requirements relating bo magoney or
hrighk worl:

85, “Torra Cobla will be Rirnished, aud sct by e Terva Colbs wamnleotever.  loisting
serviee, slovage space, Selling martar doliveved on Lhe seallold, otelife and ingide sealolds,
LWITEYE and plaiforus, waker, renporacy “g'll. anil reanwval of vafose shall b froislied -
Par Lhe Feves Coira manolactieey, (ee of charge, by e (mazos conliacise).” A prevision
soonld alen Ve duchaded Lo Wb elTect thal the (mases conlrgstor) shall construol e odok
(eoeornl ) Daehiog Qe the Terra Lobla and "T'he hacking stall peocsed gimaltanooesly
wille Ui seldingg of Perrs Cotta, P2ach pisen of Terva Cotle shall be Leked up sublid wiaﬂ
Lyjol atnd ivaytar, 0 as to make s pefect lond and honogoneons inass betweon wall Jines.
This harking sliall exignd h|:|:||'n'.aml1 the wall fine when nosessacy to stcustoral etalality,
IF venerele s used 3t sholl mot he sbeonger Wan & L bo % wictee e
Alga a provisoa wadsr which e (nasern) coaliactor sboll place 81l nunerele or ceent
srading Fur guilers, washes and Laleony, logeie ov ether fluces,

Ei In the case of parapet walls epecificalions ahoald state that Bahing if used slall b capried
Uhvough the well. av if fkashing be nol wsed the haek of Mee parapet wall ghall ba dainp-
proofed and e water-proaling cardiad thrnugh Lhe woll.

BG. 2 —Tnihaspecilicaliona far shest mebal work theee shoold Leiochwled a clavse similar i purport
Lo tlhe i'nﬂo\:‘ing:

HThe waghes oo sl ecrnices and olhor expoted sofaces, whovs shown or specified, gliall
Le covered with { 3 which shall bs turned up against verticel surfaces
{rap Nashed] anid cementad inte Lhe raggles provided [or the porpose in the Tera Cotta.'”
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B2, 3 —Steucharal Suppores,
[neler "Stongtnrel Steel,” a clanae simitar lo poarpact W the following shamld e nclderd -
"ISeama, channels, angles, ‘T's, laics snel Inlcicated meinhoca Mo sepporting Tres ot
and which are segured b the stencgural sterl with shoct bolls oe rivets, shall Lo fenished
aael greched Ly the eontraetor for {atructurel steel).”

af. Onder “Strocturval Concretr” o clanss shailac in purpect to Ehe Tollewring sloeld D inghnled:
"Sieel Loome, clannca, angles, T8, plates, falwicained Lroskets and cobloukors aod ol
membees, holls, rods, wires, anchors, and sleeves for soppocting Feeea Cotla, wiich o
mnbedded in Lhe slructural concrele, alsy shelf angles snd continunus yods stiached Lo
sivucloral conerete ghall he furnished and sct by ihe conuecior for steitciues| caree ey,
in slricd gecovdence with selting deavwings peepated by the Teern Colla maoufochueer,”
{For informaling 45 to the sizes and characler of bolus, tods, anchurs, alc., sed sectin J
paragraphe 24 Lo 33 hwlusive on “Supporting hletal Wook and Apchors' of Standand
Spresificatim ow the Manufacture, Farnishiog and Setling of Teevn Cobla,  Soch sapperis
alinods] b ebeavly shown an the drawings.!

9l d-=Under “Boegh Carpentry™ or olhee suatable division of work, Uwra ghould e inchidel a
rlavgt: praviling Uiak the conlragtor shall (ogmigh, sk enel maidlain abl oontering, rover
hooeds, boxng and proteslion lor Terve Cobla, and temove the saens apnn complelion of
the work,

rm— — .
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Index

A
Anchorage. . .Gee plates in general
Tetra CaLLa Ir: Lomretﬁ luamn .......... T, 2, B0
"I'vpes of Anchors, Hlengers, ole., negd. .. ... ..., il
Arches
Ciretlar. . R A1 |
I ]]lptlc'sl 1, 5, 3’- A0
Mat.. 2619 T"- ?L %T AL, 42, 45
Gnthic .................................... sty
Paamled, ... ... ... .. B, 3%, 61
Nusticated Aahlar (R « M Y )
Segmental . . ..o ], 3,7, 13, 19, 33, 3, 36, 41
Remi-eirealar. ..., % 3, # 510,11, 12 I4
43, 48, 4b, 50, 40, 02, 6}
Spendrels for, ... .. 3, 1, 5, 14, B3, 45, 48, 48, 63, 63
Architraves.. . .. S1, 2, 3,31,23.28 30,31
32048, 49, 50, 60, 42, 63
Ashlar
Toneled . . T8
Maim, . ....... o, - 2 3- 5 9‘ 1] 12 l'! ll‘t 2a
0, 32, 39, 43, 45, 48, 80, 60, 64
Muysticated. . . ... ... 1.4 7, E, 9,11, 31, 41, 44
B
Beoleonies. ... ... . C o 12, 13, 14, 45
Bolusfrades
TBazes. . . 2010, LS, 14, 25, 26
CunaLrut.ucm antl \e.nhlat.mn ......... 18, 14, 15, 16
28, 26, 41
Cuver Plate Tlocks ... 1 25,20
Treagede oo oor 0 i e . i,
Naila. ., .. .. 21, Iu.lﬁ 115 Ef il
Band Caweses . 2440, 50,
Bases
Covrgea. ... ... .1 2 3, 6 T 8 910,11
13, 4, 43 L7, 48, 50, 61, 62, &3
iche. . . .48
SLLenngLemng Wehs in I:uiumn
o Pilaster. . - -
Balilements. . .. 18 3
Bay, Orief. .. ... .. .. N
Bosses. .. . ... ... . ............%
Brockels. ... .. .. .2,12 13 14, 15, 24, 28, 45, 50

Brick Field weidl)
Terra Oolla Trint, ... ... 4 5,10, 14, 19, 30, 31
r 4%, /7, &%, o0, 43, 40
Budfress. .. ... ... ... .. ... .. .....1n
L
Canoples, Engaged .. .. ..5, 13
Capifals for Colzmns

ar Pifaglers... 1, 2, 8, 9,10, 21, %G, 4, 47, 49

&b, 51, 52, 81, 34, 5%, 60, 42, 63, €t

Capfouckes. .. .. . ... ... 9,13, 5, 62
Channel Delaids, Mekal, for
Leeded Glgss Windows. ..., . A, A2
Chemeare ... ... ... ... 21,24
Chureh Spire. ... ... ... .. ........ &
Colnmns
AoouTaked . . e 82
Pasea..... .... .. ... f I’I "ll- AT, I, 01, 52
3t 35, 34, 37, 63, &
Capitals.. ......._..... ... L 11 21, 45, 51, 32 33
5, 55, i, 52. B3, 61
Corinthign—Tloted gnd Plain .., ............ 3%
Dgpie —Cremented. .o o0 L, 31
Engaged. . L0, Iel, 4, AT D, B 68, 63
Intaeis nm.gnun . ..al, 56 m5
Entesized . |. EL 'Lg ll. .;2 qa 34, 03, 62
FIul.aDet.aﬂs ol B * (. 2
Lonie—luterd and llam - ..od, 628
Juinting. . 1 I.'l -I-'J'r 49 u] 53, 55
54, 55, 36, 57, 42, &3
Oedagon—Oenamentol and Main. ., L. &l
Crnamiented Shaft. - .
VquteD:,ag-ram................_._......._.. kDS
Conarete
Frate Constroction and
Ancharage Detadls. ... .. 27, 2R, 36

Far Fratection af 3ee] aod Anelweage in Non-
conetete Mrams Buildings. ... 4, % 12, 13,231, 22

2L, 3, 33,62 63

Gonsples. .. .o . 3, 62
Copings

Daltlementad. . ....._... ................IE,S-I.

Brick Diowel Gousuucuon sl 1818 17,21

23,8, 81

Genmeral ... o 00 015, 06, 17, 1R, 21, 23, 84

w7, 29, 30, 31, 58, 50, 61
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Index—Confined

CConbimunl

Eniablafures—{Alan see Cornices)

Corbels. ... .. ... . ... . _ %34 3291 Dosie Style -
Clornices iy
' T+ T
Heavy Rracketod (Corbe] Table) .. gy Dnlasis Diagrams 5+ 58
;‘f;::m?‘;'ﬂiﬁ """"""""""" H 22 21 i:ﬂ Enteanees--{Alan e Duprwnys)
Venlilatian...... ... 1, 2 3, 15 21, 22, 23, 24, 25 ﬁ:‘u’fx‘:ﬂlﬁd“‘ﬂ'g
2 2 1 B T R .
Wilh Conerete Supparts. . .2 ?3 . 8. 31 32 31: Begmental Prdsment. . coreieeees 1
With Niches.......... 43, 49 gcmf“-i',““'“' Artiy and Beiment. ... . 3‘;
With Steel Supporta. . ... ..., 1, 15, 2, 22, 23, 24 e Promt, .o
25, 26, 27, 32, 44, 49 . .
VWithoot Sueel Bopports. . - ... 8 3 21, 29, 30, 31 Expansion Jeius
34, 50, 58, 62, 63 At Shell Supparts. .. o ST, 20RO, 30,36
Corrasion.{8oa alto Cancrets el for Protection 3i§“€2ﬁ7ﬂﬂ”€:fmh 1, 21, 49, 51, 52, '5'3' '5'1' i
ol Steel)
Teutoction of Steel from.... 1, 2, 4, 5,22, 23, ¥4 Over Pitagter Capitals. . ......ooe 2.3
26, 27, I8, 32, 33, 84, 85 ’
a6, 42, 44, 54, 64 I
CRoesls. cooovee AR GY e 5,38, 05,46, 41,19, 83, 61
1] Floshings
Diaprams Baleonfes. . ... ool vivveuniooo oo 113 1L 46
Y PRI - -1 -4+ Bﬂlml-fm---------------------12 13, 16, 25, 26
Valube, . . e e B Canopiea. ..........o.. 0 .5, 13
Cornlees, oo.oo. ... ..21,22 23 21 25 25 23 I
Dhomiea. v e . 3H, 50, 62, 63
Domat . Dexioays . . e oD, 46, 17
CoEfe:l'edApeld_aL..,. e . 61 N:chaEﬂIa 93, 4, 40
Interior of Blein Ashbar. ... 88, 62, 63 Parapeta.... . 15,21, 23, 24, 27, 2%, 40, 31, 34, 50
Terra Catlamvernd...__._,__.,_._ _L5% 59 Pcdlmenla T 1,45, 46, 47, 64
]| ¢3 44, 4T, 41, 62, 61
Dgorways—(Akoe see Lntrances) ' Under {“opmga 15,16, 17, 18, 23, T4, 27, 20, 31, 3+
Tlat Arehed. ..o ooy oL .. &
Brgmental Asclied . ..o e T Flate Delntls for Colwnns.......0000.0 56,57

Semi-gireutar Arghed. ., ... L0 B9, 10,18 1)
Frae-sfancffug—[.-\l’.m ara Baluetradss and Parapota)

Dormer Windmgs ... . o L L 45 M, 47 Cross. . ......o.... fil
Vindala. ... ... .. 533 45 J1!'; 4]’ 49 63 1]
Dreinoge ORrEoYlea. .. . e e . 6§
Paleomies . . .o oooo e 12,18, 14, 48 Pinnelos. ... ..o @2
Cormited. ... ... ... ... ... 1, 2, & 41, 22 83 )
24, 25, 26, 28, 44, 5A Frioges ... .. .01, 04,21, 74, 84, 20,31, 32
DIOMIES . oo e oo 508, 59, 65, £3 44, €5, 48, 49, 50, 58, 50, 52, 63
Dweps ... ... .. .......... 5ceplates in general (¢
Details. . .o e e .. 2 Cargowles. . oov e .5

Drop Light Center for Dome...... __........ @0 "

g fmpesl.. .. o8B0

Embraswres. . ... ... 085 Teeoripifon Panels. .32

o
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Index— Condinued
IJ J M
Jrmis NEERES. i 5, 33, AR, 4D
Menlded. ..., . . .8, &5 T 1L 11, I, 33 34, 17
il % .ﬁ‘], 42, 43, 446, 47, 49, 50 0
Meutded and Crinined, cooc A 260,30, 42, 43 .
Paneled. . . 3,36, 9, L ﬂpﬂmng.‘r—l[ﬁea Dootways aud Cntrances)
l’lam..........._.._..._..2, H, 9,12 13, 24, 4l . -
32, 41, 12, 44, 15, ol OrtHIBﬂy...1...............................J|.:|
Joindings -I:.I'L]BD see Aroh Cemstrustion} Outlooler Construction
Dalustradea, 16, 41 Balcomiea,.....o.0 oo L L1818 LL
Brackeals. 13 24 49, 650 Canopiea............ . -
Colommg. . .ovovveieinn-s J ‘H 47 49 51, 53, 53 Comites. . . ...... ]3 2] 22 2"1 E-l 25 20
54, 53, §6, 57, 62, 63 Micha &ills, . .._..... ..... 40
Copings. . T £ e I Pb{]!rncntsll-l-ﬂ
DnmeCuvumgs AP < : N -1
Tamba. ... ..... L 1, & 5 6 7. 10,11 P
A7, 38, 29, 18, 1d, 44, 64 Panels
Muilions, ... .. ..., 29, 30, 31, 31, 34, 37, 38, 39, 42 o
Filasters, ... . .................2, 3,24, 43, 50, &0 C‘oﬁ‘ﬂtd 81
RD&G‘“CS.....-----.----------11.92,23,2"*.5&64 Iﬂmlpt-lﬂ'l!........ 132
Saffiea ... ... ..., 1, 1%, 18, 21, 23, 24, 27 Moodded, .. ... ... 2 1% 22 23 2«1. 32 61 153 fi4
23. 32. 35.. 3&, 44, 49" &0 Ornamented. .., .., .. ... ... 2 3 1‘5 22 26 an
JSoinde for Wash Conrses . 83, :ﬁ' 61' 42, 63
Tlosh n Porapet Cm'_uf.r'_ucimn
Natsed T and Ventidafion. ........... .15 21,23, 24, 23
M 2 2% 30, 81, 34 5
Pedestels. . ... ..o ... .........5 33, 62,63
K .
Keysianas 3 8 7 B 913 Pedestal Miches, ... ... ... ... ... 33148
19,41, 85, 6% 62 pofimemts. ... L1, 8, 45, 46, 47, 49, 4
L N
Ledlering, Delail Section Piars
for Raised and Incised. e 66 Plaio Ashlar ... ... .. .20, 32, 44, 50
) Busticated Ashler.. .. ] IS T ﬂ 4 81, 41, 44
Linfels Shelf Sopparts for . .. 29, 30, 31, &2, 44
Dosoway. .. ....... 1,0, 82 Wilh Cannpry, Dishe nrull‘r.ﬂar.ﬁl............. k]
Window. ... ..... 19 .'291 30 31 '11 :6 ft? a4, r:r
Pilosters
Levtversd Windous—(See Windows) ;Iam ] .2, 45, 62
Capitals.......... ..... 23925 45 60, 42
5 § Taneled . ....... ... 2456-1.
Merdors ... oo 18 B Plain. ... E 26, 50
Bustigated, .. ... ... ... . ......... a
Melal Channel Frame Delail .
Jor Leaded Glogs Windows., ... ..., .., .30 42 Binnaeles . . .. ... .47, 64
Aefopes. ... e B Flynths. .. 1, 2, 6 7. 8 9,10, 11, 43, 44, 43, 47
i 40, 49, 50y 51, B, 34, 53, °f, 47, 62, 63, b
Modillions. ... ... .. . ..........m2
Mullioned Windows—{See Windovra) . Q
Quains.. ... ... .....4,00, 4, 19,30, 31, 42
Mutufes. . .00 2L 0 28 37, 34, 39, 4%, 43, 46
|
e —————— 1
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36 7, 38, 39, 41, 42, 45, 44, 15, 46, 47

%
Index—Clonlinued
T Terra Colle T
Rails—{8es Natustrades) In Brick Fieli. . ..oovvvun. .4, 5, 10, L, 19, 80, 81
82, &7, B8, 10, 48,19
Reglets...... Gtk S 1, 26, 45, 46, 47, 56, 64 Waksuooki-alsc i S b i 42, 43
.{{Nﬁuﬁ? ...................... 11, 22. ‘23. N. 55. &1 T.ml's.... T T ; 62, 63
Rubblz Sfone with Terva Colla Trim......... 42 Tracery Windows. ........................29, 40
Husticalion Transon Lintel (Pancled).......ovviviiinern 8
AP e U R SR A p
Aehler.. ... . ............0, 6,7, 0,9 11, 81, 41, 4} Trighyphia, oo vieiiiiiiii i ieieen. 21, 0
Columne, .. .._... B e Rl 4 1,52 :
b o Drtia " B0, 81 TYMPaREIME o S 1. B, 45, 46, 47, 49
OMOREE ) i A 7.8 u
L /7.1, 1,6, 7,8, 9 31, 4], 44
Strengthening Welis for. SR e Hres, Bgaged. i veviaiiiins ik S LA R G o
s Venlilal :
erdilalion—(Sec Comices and Froc-atanding)
At s e dpep s e s IR Volule Diogram for Colwnine. ... ........ o B
ang.!f Sllpparf!. ceva--1,93 25 97,20, 20 00,21, 32
33, 34, 35, 86, 87, 42, 4, 60 i w
Sills PPARGRCEE o s v ivmsvainn s swica ...42, 43
Details for Metal and Wooden Frames. oooo..0 20 IWailing Room Inferior,
For Leatlerl Glass windaws........ 37, 30, 89, 42, 43 with Tiekel Windstos. .. ... ...oooivioni. 50
Migha. . S i i e o o R
"lrllp‘]n 2 i e Waterproofing—(Sce Flashings)
Windaw. . 1-]3 H 2? 2|3 29 a0, 31, 82, 33, 3L Weter Table......oooiiiiivieiioiiveiyines il

Wehs, Stiengthening

Soffits—(See alzo Asch Constriction) Column and Pilaster Bases . . . .. .. 7

© Movled. ..... .4, 5 7, 10,11, 14, 22, 24 27, 87, B8 Rusticated Ashlar. co.oooniviacaiiiiaiiinee.. @
Paneled.. . ... .. 1, % 6 912 13 1431, 22 33 .

24, 95, 26, 27, 28, 32, 35, 44, 60 Wél’.“ﬁ’}”“

Plain.. T T T T roular Arched, uiiiinisiaimrenaiannes e 2,40

e Py 11 kRS 45, 4G, 47

Epmdmi Waﬂ', Construction for Dﬂfiii’t?ﬂiif:!-]-t-d -------------------------- . :g

iptical Arehied. . .o iviiiieiniiins

Eﬂﬁ‘fﬂ:‘"“ga 27, 28, 29, ig ﬂ 3{3 Tlat Arehed.. oo 10, 83, 34,37, 38, 42

33, a4, 88, 36, 37, b A - o e T e i i an

Spandreiz, Arch * In Brick Field .. 1+ 19,80, 37, 30, 40, 43

Mouldeid 48 83,45 In Plain Ashilar Fiskd. . .29, 32, 89, 50

Panet ] bttt 3 tl' 43 t!'-'l 62, 63 In ﬂustamtnd!'.shlurl"'leid k1

P]m'n...”l Emspdh ek s i ] _i‘ Llnmcmwutm_ 4 L!. w'm q]“a?ﬂ

et A A A R s A i o A 42, 47

Steel Mullioned. .. ..ovoee e #, 13, 29, 30, 31, 32

Protection from Corrosion.. .1, 2, 4, 5, 22, 23, 24 ad, a4, a7, B8, 39, 42

26, 27, 20, 32, 33, 3L Ol By, o pvsmmimimin) vty i s ians 45

55, 36, 12, 44, 54, &1 Polntad Anehed. . ooovonncrinsas o menyes e 1

Supports, Cornfes with......, . 1,15, 21, 22, 23, 21 Thesn, | 4 S e T

25, 26, 2?‘ a2, 44, 49 Eﬂgmeulni .’unl!md ............. l!] 1'1 B-i 8 41

Types of Anchors, TTangers, Sliaps, 0le, - vv. e 67 Sill Details for Conerele Constrtobion. ., ... 37,53

Stove Fronl 12 Sill Petalls for Leaded Glass. . ... 87, 38, 39, 42, 43

P Rl b s pEe U e sl 2 Sill Dotails for Metal and Woutren [‘rmm:uu .

String Courses. ... .........0h 3,12, 24,29 80 Ticket (Waiting ltoom Intarier). . ........... 50

41, 42, 43, 44, 50 TR N -t/ i 0 4 iy s st s a8, 39, 40

—_— -

NATIONAL TERRA COTTA SOCIETY ‘V-3J:A+ +++ + +«+s INDEX

226 E.O.E



Rev 3 March 2021

Members

NATIONAL TERRA COTTA SOCIETY

Exzerutive Offices
15 West 441h Streel, Mew York

Tue Amenican Tesna Cotra & Ceasmie Cosrrawy

1701 Prairie Ave., Chicasa, 1L

Arranra Tenra Corta Cospany
Citizens & Sonthern flank Diedg., Allanis, Ga.

Arrantie Trana Corra Co.
19 West ddth &t., New Yook

M. Crane & Sone
112-116 MNatoma 5t., San Francisco, Cal.

Conkrmc-AnssTnons Teani Corra Co,
Tusuvance Co. of MNorlth America Wig.,
Philedelphia, Pa.

Conmize Teana Cores Co,, [ve.
Cuorning, Vew York

Fenenat. Teana Corra Co.
1M Park Avenne, MNaw Yiek

Graoomwe, MeBeaw & Co.
660 Wlarket St., Ban Cranciscs, Cal.
621 8n, Hops St., Los Angeles, Cal,
1500 First Avenne Bouth, Beattle, Wash,
4534 Everett St., Pociland, Ove,

Tur Iwotararorss I'enna Corra Co.
Olney andd Dovsevelt Sta., Indianapolis, Tnd.

Tameas Cirr Tenna Corra & Parexce Co.
1009 Manchester Ave, Kamsas, Mo,

1927

0. W. Krromant
125 M, 18Lh Steect, Philadalplia, Pa.

Mrovann Tenna Corra Coupany
105 W. Maonros Street, Clicage, 11,

Tiwe New Jeasey Tenra Corra Co,
Singer Bldg., New York

MNew Yonr Ancinrecrusan Trana Corra Co
401 Verpon Ave,, Long Island City, New York.

Tre Nortiwisrny Tennd Cotta Compimy
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