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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What is Terra-Cotta?

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

Terra-cotta blocks are often finished with a glaze; that is, a slip glaze (clay wash) or
englobe finish applied before firing. Glazing changed the color, imitated different
finishes, and produced a relatively impervious surface on the weathering properties when
properly maintained. It had rich color and provided a hard surface that was not easily
chipped off. Glazing offered unlimited, fade-resistant colors to the designer. Even today,
few building materials can match the glazes on terra-cotta for the range and, most
importantly, the durability of colors. Poor “glaze fit” would mean crazing and flaking

PAGE?2



March 2008 Versionl Rev 1

glaze.

Glazed architectural terra-cotta has many material properties similar to brick or stone. It
also has many material properties radically different from traditional masonry materials.
It is those differences which must be considered for a better understanding of some of the
material characteristics of glazed architectural terra-cotta when it is used as a building
material. Terra Cotta has a relatively high compressive strength but weak in shear and
tension, especially from forces exerted by corroding ironwork.

Glazed architectural terra-cotta probably comprises one of the largest if not the largest
constituent material in some urban environments today. However, the infinite varieties of
glazing have hidden this fact from the casual observer. One of the attractive features of
glazed architectural terra-cotta in its time was that it could be finished (glazed) in exact
imitation of stone. In fact, many professionals are often surprised to discover that what
they presumed to be a granite or limestone building is glazed architectural terra-cotta
instead.

Deterioration:

Deterioration is, infinitely complex - - particularly when glazed architectural terra-cotta has been
used as a cladding material.

Deterioration creates a “domino” like breakdown of the whole system: glazed units, mortar,
metal anchors, and masonry backfill. In no other masonry system is material failure potentially
so complicated.

The root of deterioration in glazed architectural terra-cotta systems often lies in a misapplication
of the material. Historically, glazed architectural terra-cotta was viewed as a highly waterproof
system needing neither flashing, weep holes nor drips. This supposition, however has proved to
be untrue, as a serious water-related failure was evident early in the life of many glazed
architectural terra-cotta clad or detailed buildings.

No one case of deterioration in glazed architectural terra-cotta is ever identical to another owing
to the infinite number of variations with the material: original manufacture, original installation
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inconsistencies, number of component parts, ongoing repairs or the various types and
sources of deterioration. However, certain general statements may be made on the nature
of glazed architectural terra-cotta deterioration.

As with most building conservation and rehabilitation problems, water is a principal
source of deterioration in glazed architectural terra-cotta. Terra-cotta systems are highly
susceptible to such complex water-related deterioration problems as glaze crazing, glaze
spalling and material loss, missing masonry units and DETERIORATED METAL
ANCHORING, among others.

Deterioration of Metal Anchoring:

Deteriorated anchoring systems are perhaps the most difficult form of glazed
architectural terra-cotta deterioration to locate or diagnose. Often, the damage must be
severe and irreparable before it is noticed. Water which enters the glazed architectural
terra-cotta system can rust the anchoring system and substantially weaken or completely
disintegrate those elements. Total deterioration and the lack of any anchoring system may
result in the loosening of the units themselves, threatening the architectural or structural
integrity of the building. Recently, falling glazed architectural terra-cotta units have
become a serious safety concern to many building owners and municipal governments.
Early detection of failing anchoring systems is very difficult.

Repairs to Deteriorated Anchors and Iron Work:

The source of moisture must be determined and rectified to mitigate further corrosion of
the anchors and original iron work. Serious consideration should also be given to
stabilizing the original iron work and anchors which will continue to rust and jack even if
no longer performing any structural service. One way to deal with this problem is to use
Cathodic / Impressed current protection.
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Technical Bulletin No.2

Engineering Design for Terra Cotta Repairs and Stabilization

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 613 2253381/ 1 800 363 6066 or review
more information at www.cintec.com
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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

| AS FOUND | 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 7%th” Dia body 3" Dia sock set
into 14" Dia hole subject to field conditions and requirements.

|
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This manual provides general information for use in preliminary selection of a Cintec anchor.
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This manual provides general information for use in preliminary selection of a Cintec anchor.
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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. PAGES5



March 2008 Versionl Rev

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

Vi
s

| o ,“f s

‘/-.
FCTION™ T
HEO" SOFFITHAND, LINTEL *B 7

NS

Py AND s AT

FEYSAND L

e A

/ // // «
K
/

/// | A.,

N

A

=
\\\\

N

N
NN

LINTELS AND SOFFITS

VEPORT AND ANCHORAGE' ~

SEE ALSO PLATE NOS 272835

ALE’ “ONE AND ONE-HALF' INCHES EQUALS ONE FOoT

LmyEL Y

N

\

RIOV.S METHODS OF

N
R A S
< Fxganfroy JoINT

T ar L S A
o A el T Ty
PR AT A

FCTIC

IR 70 B PROTECTED 1T A FIRGING
OF PORTLAND CEMNENT OR IASTIC ON
TViRE STES T

NATIONAL TERRA COTTA SOCIETY:V:§:A---PLATE NO*36

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. PAGES6
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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. PAGESY
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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. PAGESS8
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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. PAGES9
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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. PAGEG0
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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. PAGE61




: March 2008 Versionl Rev 1
+ » »+ 2« TERRA COTTA: STANDARD CONSTRVCTION =+« ¢ 4 .

] VLLIONED AND LOVVERED WINDOWS'S
| WITH TERRA COTTA TRIM AND
RBUBBLE S7TONE FIELD®

PLAN

rmeo VPEER oéa?yfxif&s -

55' | o
L

/

RA COTrAd WARSOr

7.

;TE

sanreagy rase

I3

ELFVATION| || SECTION | *
‘. N ALTERNATH 2myrer |

- - CONS| TRV CHLIOM M T r VG,
s RELIEVING 4. T

e e

L Brlonze chranner, rrAare ror LempeD aLASS”

/ /
Y
| K
THE VEETICAL JOINTING OF JAMBS *MVLLIONS *SILLS "AND hJ;“AD
A!.war oF THE ADJVJTME’NT INALIGNMENTOFBOT}‘/ EXTERIOR AND Lv?ic‘.walz mr‘/ic'z::‘ e -
Y L T T TSN T SCALE' ~ ONVEHALF IVCH EQYALS ONE FHOT ™
7 - ,
g ;;W_J all[» S
U N — 1
ol e T PRI RUMPAN
R THRDLOWEEQPE‘N[ G,s T el

NATIONAL TERRA COTTA SOCIETY :V-+5-A:++PLATE NO- 49

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. PAGE62
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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. PAGE63
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This manual provides general information for use in preliminary selection of a Cintec anchor.
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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. PAGEG5
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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. PAGE66
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This manual provides general information for use in preliminary selection of a Cintec anchor.
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This manual provides general information for use in preliminary selection of a Cintec anchor. PAGE69
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. PAGE/0
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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. PAGE/1
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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. PAGE/2
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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. PAGE/3




March 2008 Versionl Rev 1
«+ + + » TERRA COTTA: -STANDARD CONSTRVCTION 2 « 4 a

T aeareseremee—————

-y SR i PR
s o . ) . . : X H[w'/umw
.. e

ol

| FLEVATION OF CAPITAL” =
SCALE ~ THREE-QVARTIERS OFIAN JINCH ~ S
EQUALS aNE Foozv

THE JOINTS IN LARGE CAPIIALS 218V BE' CONCEALEY
THE LINES OF ORNANENT > T

i
_ ‘f"F‘ e ‘X{'\l‘;

T
EJA GRAM FOR QBIAINING FNITASE OF SHAF T

Laroyr sccyrarELy T FYLL SIZE OF COLVATN ©
WB°C ANDDCAN THEN BE AQCVRATELY MEASVRED Y
GIVING THE DIAMETERS AT 1{*13°15°AND 17° //
]

i e '

| \;/ %ﬁ

LOOX I

L -

VAGRANM OF JOINTING AND ENTASIS ™ e 7
incazs = avE z FovR FEET . A

_ms*rAz. CW‘ mrﬁf?tﬂ%J ovR FEE. ~ELAN @gb OF . SHAF"T 3/

J CAPITAL JONVTED \
INTO QUARTERS Y

i FLAN THEDBASE OF SHAFY]
. ’ LOOKING DOVWN
i E 2l ar serre
Y- -
.1‘7 -
|
l |
-6 . - :
| -
| it
! L . + ) . METIE LY I
- Jf 34" e - {
! T T N T =
» CORINTHIAN o T
COLVMN = B P B i |
3. . 9 N S R !{. r
i
g ../| . N » q
Ll -
g ! COLVATNS OF THIS CHARACTER CAN BE MADE WITH
n DRVIMS N ONE PIECE VP T0 16" IN DIAMETER AND
I‘ . WITH HEIGHT VP T0 20°° ° ¥ THE HEZIGHT" OF DRVIMS
P+ IO 1 WOVLD GENERALLY BE GOVERNED BY THE PROPER
: e JOINTING OF COLVIMN WITH ADJOINING WORK AND
d FOR APPEARANCE el
a9 COLVMNS WiTH STRVCTVRAL CORES POVLDY Lot . e Sl e !
- b= OF COVRIY * RAQVIRE THE VERTICAL JOINTING L1 . R AN I elf ~
! DLA OF DRVPL,S ¥ : [ . bR
I
A I
SEE PrATE N roR S
INTERIVEDIATE WSS L
TR BASESS B .
ﬁ e T e b
f I S :
_k i ELETATION OF BASE ™~ e
SCALE “THREE-QUARBTIERS OF AN INCH ¥ CL RS ( s
EQUALS OE Foor” 3 Do
) PN
— [ Fe .
) - E
! ) S~ ware pbreEsY

NATIONAL TERRA COTTA SOCIETY :V+S-A- * -PLATE NO+55
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This manual provides general information for use in preliminary selection of a Cintec anchor.
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New York Schools Construction Authority

TESTING AT:
PS230K
1 ALBERMARLE ROAD, BROOKLYN

AND

PS238K
1633 EAST 8™, BROOKLYN, NEW YORK

TESTING ENGINEERS:!
VERSATILE CONSULTING AND TESTING
SERVICES (JULY 2001)
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Versatite CONSULTING & TESTING SERVICES, INC.

240-02 66th Avenue
Douglastan, New York {1362 1923

Tol.: (718) 428-5026
llmq; Fax: (718) 428-1036
s Fim Contracts; PS 230 K and PS 238 K www.varsatileconsulting.com
Data: July 9, 2001
Client: Cintec North America
PROFESSIONAL ENGINEER SERVICE
Procedure: Anchors Installation
Location: Parapet Wall

{, Roman Sorokko, P.E., being duly sworn say: | am a Professional Engineer,
(Lic. # 072800) assigned by Hill International, Inc. 10 conduct the controlled
inspection for the subject contract. | have read all provisions of the Building
Code of the Clty of New York, and | am thoroughly familler with the plans,
specifications and standards referred to herein.

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

| was also directed to generate an engineering calculation in order to conflrm the
adequacy of the anchars to the design purpose ~ to secure the terra cotta blocks
attached to the exterior surface of the parapet wall (as per as per ltem 04525 -
Terra Cotta Restoration and Repair, Paragraph 2.2 Anchars).

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

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

criteria.

Therefore, | recommend these anchgis=-ia be used for the above mentioned
contract. e =

Prep. by Roman Sorokko,
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ANCHOR DESCRIPTIONS POR CORNICE STABILIZATION
AND MODILLION REATTACHMENT

ANCHOR TYPE A
MODILLION REATTACHMENT

{2 DIA S0LWD THRFADE(R 55 CINTEG ANCHOR-
PLAIN ENDS- IN | 174" DIA HOLE APFROX

24" LONG SOCKEN FULL LENQTH. SOCK
OVERSIZED TO CEXPAND INYQ CELL OF NEW
Y/C UNIY

ANCHOR DESIGN - TENSION

ANCHOR TYPE 8
CORNICE STABILIZATION

| 1/2° x| 142" & 1/8" HSS 3S CINTEC

ANCHOR-GLAIN ENDS -IN 3" DIA HOLE ARPROX 30° LONG
SOCKED FULL LENGTH. SOCK QVERGIZED

TO EXPAND INTO YOID AT FRONT

OF EXISTING T/C UMIT.
ALTERNATE DESIGN - EXNTEND ANCHOR TO

INGIDE FACE OF PARAPET AND PROVIDE
$3 NUT, WASHER AND BEARING PLARTE

ANCHOR DESIAN = COMBINED BENDING AND SHEAR

OPTION |

Project Name Ps 230 & P5258
Location BROOKLYN New YORK
Consultant:  rams CONSULTANTS

CANTILEVERED DESIGN
(CONSERVATIVE)

Engineered Grout Injection Anchors by: Projecs #:
& e AZ
CINTEC AMERICA INC.
Tel 613 233 3381 Fus 613724 5043 Eomurll: rivgoingac.com Diste:  JANUARY 2001
SK2A| 0

Product Engineering By: JOKINEN ENGINEERING SERVICES , e

Tel 508 333 1079 Bax 505 333 3659 E-mail: aria jokinenZsympation.com

DRWG #: |REV. #
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Project Namt€ 230 & PS 258 CORNICE STABILIZATION
Location BROQKLYN, NEW YORK MODILLION REPLACEMENT ONLY

Consultant: TaMs CONSULTANTS, INC.

m"—__
Enginsered Groul Injeclion Anchors by: Project #:
N ’ BY. AZ
CINTEC AMERICA INC.
Tel 819323 3381 Fux 613 224 9042 E-mail: siv@ointac.com Date: Deg 14/?000
Product Engineering By: JOKINEN ENGINEERING SERVICES , g:zsg SK1 | |
Tol 505 373 1079 Eex 905 333 3650 E-mail eric jokinm@sympatioo.cam DRWG# |[REV.#
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AND MODILLION REATTACHMENT

ANCHOR TYPE A
MODILLION REATTACHMENT

122° DIA S0LID THRATAOED 33 CINTEC ANCHOR-
FLAIW ENDS- W | 1/4" Q1A HOLE APPROX

24" LONG SOCKED FULL LENSTH. SAacK
QVERSIZED TO EXPAND INTO CELL OF NEW
Y/C UNIT ’

ANCHOR DESIGN - TENSION

ANCHOR TYFE B
CORNIGE STABILITATION

374" DiA SOLID THREADED 58 CINTEG ANCHOR-
PLAIN ENDS -IN 2° DIA HOLE APPROX 30° LONG
SOCHED FULL LENGTH. SOCK OVERSIZED

TO EXPAND INTO VOID AT FRONT

OF EKISTING T/C UNIT,

ALTERNATE DESIGN - EXTEND ANCHOR TO
INSIOE PACE OF PARAPET AND PROVIDE

33 NUT. WASHER AND RBEARING FLARTE

Project Name pg 250 & PS238
Location BROOKLYN NEw YORK
Consultant: TAMg CONSULTANTS

Engineered Grout Infection Anclmra: by:

CINTEC AMERICA INC.

vl 513228 3381 Fax 613224 8042 E-mail: rirdeintin.com

ANCHOR DESCRIFTIONS FOR CORNICE GTABILIZATION

AHCHOR DESISN - COMBINED PULL-OUT ANO SHEAR

~—-March-2008-\ersionl-Rew 1

OPTION 2
CORBELLED DESIGN
(LESS CONSERVATIVE)

iject#:
By: AZ
Date: JANUA&Y 2001

Tal 903 333 1079 Fax 903 333 3659 5-mail wicjekinen(@uympatva.com

Product Engineering By: JOKINEN ENGINEERING SERVICES , + =

m| SK2B| 9
#: | REV. #
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Prepared for Hill International, inc.
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THE CEMENTITIOUS INJECTED GROUT ANCHORS TESTING PROGRAM.

|, Roman Sorokko, P.E., being duly sworn say: | am & Professional Engineer, (Lic. #
072800) assigned by Hill Intemational, Inc. to conduct the anchor testing for the Project
£3000.

{ have read all provisions of the Bullding Code of the City of New York, and the Project
Specifications, and | am thoroughly familiar with the plans, and standards referred to
herein, and | am thoroughly familiar with af respansiblities for the inspection of the
subject item.

1. Introduction

As per NYC DDC request, and as directed by Hill International, Inc. we
performed the pull out test of the stesl anchors fabricated by Cintec America Inc.
The purpose of the test is to verify the anchors’ design parameters as per ltem
04525 — Terra Cotta Restoration and Repair, Paragraph 2.2 Anchors.

2. Equipment

20 fons hydraulic jack with center hole cylinder, gage 1000 psi, hydraulic hand
pump, loading vaive.

3. Procedure

One June 18, 2001 the anchors Type A and Type B were installed by the
representatives of Cintec America [nc. This installation;was also a part of the
Contractor's 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 1.5”
% 1/8" HSS shape was installed into the parapet wall.

4. Test Reguyita
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 terra cotta’s masonry filler (see Photo
No. 1 and Skatch below). Therefore, the forces developed by the hydraulic jack
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were fransformed into the anchor's expanded part through the brick masonry
filer. Hence, the terra cotta, as well ss the joints betwsen the terra cotta and the
filler were not stressed.

FiLLeR

LA -~
SACK / LS

ANCHoR — 1— _ \_

Under this format the Type A anchor was loaded up to 4,690 lbs or 2.3 tons
(squivalent of 1,000 psi reading). The load was gradually applied in steps of 100
psl increment.

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

TEST No. 2

During the second test the same (previously tested) Type A anchor was loaded
in such way that the terra cotta was under the compression stress from the
hydraulic jack. Therefore, the pull out forces were developed along the joint
between the terra cotta and the masonry fliler (see Photos No. 2 and 3 and

Sketch beiow).
VAl o el
FILLER ——an ﬁ
nf| |, —
ANCHo - /
JACE
U N L

TELRA  COTTA
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The anchor was gradually loaded up to 2,580 or 1.3 tons which equivalent
to 550 psi reading. At this point the joint between the terra cotta and the
masonry filler failed (see Photos No 4, 5,6 and 7).

TEST No. 3.

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

The joint failed under the load of 3,987 lbs or 2.0 tons (equivalent to 850 psi
reading).

TEST No. 4

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

For the testing purposs the steel bot, %° in diameter, was welded to the anchor’s
cover plate.

PARLAVET ) ]

boLT /m | -

3/6\61’_'/ V4 ] ““,....-.

.

ANCHOR

—

Fliler

TELLA COTTA

The anchor was gradually loaded up to 2,814 Ibs or 1.4 tons {equivailent to
600 psi reading). The anchor has sustained this load for 15 minutes.
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5, Conglusion

Therefore, the results of the parformed testing program can summarized as
follows:

Anchor Type A

1. Pull out forces acting between the anchor and the terra cotta’s
masonry flliler = the system sustained the load of 4,690 Ibs or 2.3

tons.

2. Pull out forces acting along the joint between the torra cotta and the
filler = The system failed 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 lbs or 1.4 tons.

{ certify that | have carefully performad this test to the best of my knowiedge, and | have
accurately reported all the obtained resuits.
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4+ » + + TERRA COTTA+*STANDARD CONSTRVCTION + « 2+ .

——

Introduction |

The present volume is a revision of Architectural Terra Cotta—Standard Construclion,
originally published in 1914,

Like the previous issue, this edition coes not presume to suggest architectural design. It
shows illustrative architectural forms of assumed proportions, and their proper coustructional
features. It shows the correct use of Terra Cotta. For a number of examples several good
solutions of the structural problems are possible. Variations in size of similar sections sometinies
necessitate radical changes in both jointing and construction.

The changes made in this revision are the result of a more extended experience in manufac-
turing and in modern building methods, and are based on a carelul study of the hehavior and
weathering properties of exterior building materials.

The following are the most important of the structural principles upon which this revision
has been developed:

Shelf In concrele or steel frame buildings, the venser or facing malterial shonld be fully and ¢ontinuousty
Supporls  supported, al each {loor level on shelf supports, of adequale strength and sliflness, rigidly connecled
to the slruclural frame. Steel shelf angles or supports, in all cases, shonld be localed in mortar

joints. The strength of the Terra Cotta should not be unnecessarily reduced by culting the webs
to receive Lhe steel,

Expansion  Proper provision shauld he made for expansion joints, at shelf supports, over column caps, ete., Lo
Joinfs prevent Lhe development of disruplive slresses cansed by deflection, wind pressure, lemperalure
changes, selllement and like forces. ’

Terra Colla The volume chianges incident Lo the setting and hacdening of concrelr, and the variativns in volme
on Congerele  of concrele due Lo humidily and Lemperaluve conditions, require provisions to allow free movement

Frames of the supporling frame and make il undesirable (o completely fill a facing applied to a concrete
structure.

Profeclion Proper care should be exercised to prevent the corrosion of all steel supports, ties, ete. Where
againgz such protection camot be permanently secured through encasement with morlar or concrete, or
Corrosion.  1brougl Lhe use of corrosion resislanl melallic coatings, non-corrasive melals should be croployed.

Free- 1ixposed free-standing construction, subject (o the absorplion of waler through morlar joints and

slanding liable to injury from subsequenl [reezing, or Lhe expansion of improper filling malerial, should gen-

Constriclion  evally be left unfilled and should be ventilated by means of small, inconspicuously placed weep-holes
(indicaled by W. IL on the plales).

Flashing  Properly consiructed flashing should be provided to cover the top of lacge projecting horizontal
and Drips  courses, the Jiacks and tops of parapel walls, wide-exposed sill courses, ele., and all projeeling lea-
Lures should have drips.

NATIONAL TERRA COTTA SOCIETY:V.3:A -INTRODVCTION
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Terra Cotila

A brief synopsis of the manufaclure of Terra Colla

Drawings The archilecl's complele scale drawings and slecl [raming plans are {urnished the manufacturer,
who, following the design, makes scale shop drawings showing the juinling and construclion, and
full size details to Lhe proper shrinkage dimensions. .'I'licse drawings are submitted Lo the acehitecl
for approval before procceding with the work.

Models  TFull size models ta shrinkage scale arc made of plaster for cach diflerent shape shown on the shap
and Moulds drawings. Over Lhese 1no(§cls secljonal moulds of plaster are cast, {rom which laler Lhe required
number of picces of Terra Colla are praduced.

Decoralion  From the architeet’s drawings or sketches, in the style aud period indicated, modetled ornament is
applied in clay Lo Lho face of e plaster models.  Pholographs of the ornamental models are suli-
milted Lo the acehiteel for approval or lie may personally examine Lhese models al the factery—
the sofl clay permils of such corrections or improvementis which may be desired.

Clay The mixture of clays and fusible minerals used in forming the Terra Colla is carefully selecled and
propurlioned Lo give the desired degree of plasticily and a composition which, when fired at high
ll,en:lperaturcs, will produce a homogencous body, amply slrong to carry the required struclural
oads.

Pressing  The foreguing processes are preparalory Lo actoal production, the first siep of which is pressing.
This is a manual operation and consisls of pressing the plaslic clay into the moukd.  The walls of
the picees should not he less than one inch thick, following Lhe conlour of the mould, and the
parlilions should he of such thickness and so spaced as to pexform their proper funclions with regard
Lo form and structure. The pressed picce vemains in the mould until the elay stilfens. It is Lhen
removed {rom the mould and is skillfully relouched. Then it is placed in driers, where Lhe moisture
is evaporaled.

Color  ¥rom the drying prucess, the Terra Colla passes inlo the spraying depariment where, by means of
compressed air apparatus, Lhe exposed surfaces ave eoaled wilh Lhe ceramic mixtuce which, during
the firing process following, develaps into Lhe desired color or glaze.

I'hese colors or glazes are prepared wilh scrupulous care, according Lo exacl ceramic Turmulac.
The variely of shades and Lextures which may be oblained opens up an unlimiled field of permanent

- color design in arclitecture.

Firing Following Lhe coloring process, Lhc Terra Cotla is fired in kilns where it is subjected Lo a Eemperature
rising gradually 1o 2,000 degrees Fahvenheit or more, depending upon the Lemperature of malurily
of the clay and glaze.  Alter proper fiving, the kiln is alluwed to cool slowly Lo normal temperature,
an operation that causes a slow annealing of the Terra Colla.

Terra Cotla is usually fired in periodic mullle kilns. Jn recent years, the tunnel kiln has been
doveloped for the firing of Terra Cotta. In the Jalter type of kila the Terra Colta is sel or
loaded on cars, which travel through a long heated Lunvel.

Filling  From the kiln, the Terra Colla is removed fo the filting depariment, where it is laid out and marked
to correspond with the piece numbers shown on the shop drawings. 1l is also marked Lo indicats
the position it is to occupy in the building. Where required, the joinls ave squared, or cul (o
proper alignment and size, cither hy hand or grinding.  Caveful fitling is essenlial Lo assurc salis-
factory results in the erccled Terva Colla.

Shlppmg For rail transportalion, Terra Cotta is usually shipped in bulk, sceurely packed in hay and braced
to prevent shifting. :

Upon arrival at the building siLe, the hay should be remuved and the Terra Colla placed in the
order marked, in piles on wooden slrips.

For export by vessel, Lhe Terra-Colla is usually packed in boxes or erales, according Lo the special
conditions encounlered.  Another method thab has been found Lo be economiical and entively satis-
factory is Lo ship the Terra Colta lnosce afler it has hern wrapped and lied in corrugaled cardboard.

Lreclion  The appearance of erected 'erra Colla is greatly affected by inacenrate setling and delective poiul-
ing of Lhe morlar joinls. As the individual pieces of Terra Colta have been carefully fitled and
numbered to correspond with the erection drawings, the PIECES BUST BE ERECTED IN
ACCORD WITH THE NUDMBERS THEREON if satisfactory results are to be secured.

Time The Terra Cotla mannfaciurer will contract to sulimit shop drawings for approval wilhin a fixed
Lime aller veeeipt of the architect’s drawings and olber required information.  All shipping dates
are computed from the date of receipt by the manufacturer of architect's approval of shop drawings
and complele data on color and texture desived.  Waork cannot be definitely scheduled for production
unlil all essential informalion is on hand. The process of manufacture may {ake {rom six tu ten
weeks, depending upan the size and archileclural characler of the ovder.

Specy;ﬁca- A Standard Specilication for Lthe Manufacture, Furnishing and Sctling of Terra Colla and a slandard
tion and form of conlract have heen adupted by the NATIONAL TERRA COTTA SUCLETY. They are
Contrael recommended for goneral use. A copy of either may be secured by addressing the Socicty.  The

specificalions are incorporaled in this volume.

Perra Colla fuclorics are conveniently locnled in the Easlern, Genlral and Weslern seclions of the Uniled Stales (see list
in back of this volume). Al of the Sociely's membership will be glad fo have any archilect or desiyner inferested in the
‘ processes of manufaclere of Terra Cotla wisil their plans.

NATIONAL TERRA COTTA SOCIETY :V:§:A =~~= SYNOPSIL,S
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Standard Specification

Jor the
Manufacture, Furnishing and Selling of Terra Colla

Adopted by NATIONAL TERRA COTTA SOCIETY

f

NOTE—The Archilect or Specification Writer will find it vonveuient lo follow tho Shacl Forn Specilication beginning with
Section 63.

The Sl\crlt Form incorporates all the provisions of the Standard Teren Cotta Specification, but oliminates tho necessity of menlioning
thews in detail. .

Reference lo the Glossary, Sections 50-62, will supply the surface (nish, ceramic Gnish, und color dula necessary 1o rpecify surfavo
and color correctly. . Lo . .

The Corollery Clauses, Sections 85, 86, explain the seiting oplion hetween mason and manufactorer,

Sections 87-91 under Corollary Clauses expluin the specificalions for flashing, shect metal, structural steel, struclural concrete and
rough carpentry.  These specificaligns form « pavt of the Terra Cotta Specilicntions, although Lhe mnleriala are supplied and god, in
place by different contracting partivs.

A—GENERAL INFORMATION

Droaings 1. The Terra Colla mannfacturer shall be furnished \vi[.'l} all dvawings, details and other in-
and formalion necessary for the mannfacture of Terra Colla, including drawings for all classes of

Schedules ‘work with which the Terra Cotta engages.
9, Wherever Torra Colla js required Lo malch in contour, color, finish and surface treatment,

existing Terra Cotla, as for cxample in connection with alleralions or additions to exisling
work, ihe Terra Cotla manufacturer shall he furnished with the required profiles and samples
of Lhe original work, and other needed information.

3. 'The Terra Cotla manulocturer shall, before proceeding with manufacture, submit to the
architect for his correction and approval, shop drawings showing jointing and construction of
the Terca Cotta and provision made for all flashing and counter Mashing. These drawings
must conform as nearly as practicable to the architect’s drawings, but shall he in accordance
wilh good Terra Colta structural practice.

4. All pieces of Terra Cotta shall be numbered. The Terra Cotta manufacturer shall provide
Lwo copies of the completed scale shop drawings to be used for setting and showing the piece
numbering of the Terra Cotta, and the size of the joinis to be vsed for seiting the variouns

ortions af the work clearly indicated. These drawings shall be designated as the setling |
awings.

5. The Terra Colla manufacturer shall furnish, as promptly as possible, a schedule of all
special anchors, hangers, ele., necessary to secure and support the Terra Colla in a manner
approved by the architect.

- . “

B—MATERIAL

Qualily 6. ~ Note:—In view al the rescarches now being contlucted by Lhe National Bureau of Standards
" Tesis al the instance of the National Terra Cotta Society, it seems inadvisable to attempt, at this
ime, to write either quality clauses in terms of crushing strcnﬁths, dengsities and elaslicity,
or specifications for Les(s.  Clauses dose_yiptivp of the desirable physical characteristics and of
1ests 1o prove compliance of the malerial with such physical requirements will be prepaved
as soon as the necessary data ave available and ivserled in a laler edition of Lhis slandard

specification.
HModeling 1. Al orpanient shall be arlistically modeled by the Terra Colla manufacturer’s staff
. artists. (Or, modcls made to Terra Catla shrinkaga scale will be furnished to Terra Colla

manufacturer, willlout cost to him, securely craled for shipment f. 0. b, modelers' studio at ).

8. Photograpls in duplicate of all ornament shall be submitted to the architect for his approval
or earrcclion, or, if he so desires, he may inspect all modeling at the factory. Such approval
or inspection by the architect shall be made promptly. No ornamental work shall be burned
until modeling has been approved.

Surface Finish, o, "The surface finish, ceramic finish and color of all exposed surfaces of Terra Cotta shall ba
(leramic Ifinish ns indicaled by the architect’s drawings or es specilied,  JFor surface and ceramic treatments,
and Color ses Glossary of Terms relaling to Terra Cotta, which is herehy made a parl. of Lhis specification.

10. The ceramic finish shall he applied to the Terra Cotta in such a wanuer as thoroughly to
coal the exposed surfaces.

Samples 11, The Terra Colta manufacturer shall submit samples of the color or colors of the ceramie
finish Lo Lhe architecl for his approval. and all Texrra Colla shall coulvrn withoub macked
variation to the sample or samples approved. |
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C—DESIGN AND STRUCTURE

Walls shall not be less Lhan one inch thick and partitions shall he of such thickness and so
spaced as to pevform Lheir proper functions with regard to forn and structuro. 13ach picce

- of Terra Cotta shall be provided with the necessary anchor holes and hand holes and shall hic

13.

15.

16.

17

18.

19,

20.

2].

25.

26.

21,

28.

so formed as properly to engage the structure. Beds genevally shall be not less than 4¥ deep.

Projecting courses, cornices and heavy ormamental detail may have washes, drips and
weep holes, where shown on the approved shop drawings.

Where so shown the washes of all projecting cornices and vther exposed horizontal surfaces

shall have provision made for flashing. Al surfaces whers the wash pitches inward toward

the structure and stops against superimposed work; all balcony floors, and all gulter grades
shall have provision made for {lashing.

Raggles shall be provided to receive gutter linings and flashings when the joints cannot
be used for the purpose. Raggles shall be not tess than 3£” deep.

All capping courses, copings and sills except of the “slip" type, shall have stouls and lugs
ab inlersections with vertical surfaces.

A1l joints shall be straight and true and of an approximate uiform width of 4. Al
Terra Cotta shall be laid out at the factory to test it for uniformity of joint widths and over-all
dimensions, Where necessary to securs accurate dimensions and uniform joint widths, the
material shall be sizcd straight and Lrue.

D-~TRANSPORTATION, STORAGE AND PROTECTION

Unless otherwise specifically agreed, all Terra Cotta shall be furnished by the manufacturer
1. o. b. cars factory, with {reight 2llowed to destination. All Terra Cotta shall be carcfully
packed in hay, straw, excclsior or other suitable material.

If any pieces of Terra Cotta are damaged in transit, the manulacturer shall be jmmediately
nolified in writing by the setting contractor and proceed with the remaking of tho picces. The
responsibility for the cost of such replacements shall be determined by the point of delivery
fixed by the contract under which the Terra Cotta is delivered. If the point of delivery is
beyond the immediate cantrol of the manufacturer, the sclling contractor shall assume responsi-
bility for the necessary proof of damage, :

E-ERECTION

The setting contractor shall receive the Terra Cotta on arrival at the freight yards and shall
transfer it without damage from the cars to the building, When the Terra Cotta manufacturer
delivers on trucks at the building the setting contractar shall unload and store the Terra Cotta.
Terra Cotta shall be stored under cover, nat in contact with the ground, stacked without
inflammable packing on wood laths or strips, go as to protect it from injury.

All Terra Colla shall be set by mechanics experienced in, the handling and sebting of Lhe
raaterial.

Nalico of errors in the mannfacture of the Terra Colta shall be given Lo the manufacturer
immediately upon discovery. Culling ov fitling due to such crrors shall be done by the Terra
Cotla manufacturer or shall be paid for by him if he fails to do the neceasary cutting or fitting

promplly upon receipt of notice.

Other necessary cuttins and fitting of the Terva Cotta that may be requived at the building,
including all fitting around anchors, steel and jron work and reinforced concrete, shall be done
by the contractor for setting Terra Colta.

In Conneclion wilth Structural Sleel: Beams, channels, angles, T’s, plates and [abricated
members for supporting Terra Cotla and which are not secured to the structural steel by rivets
or short bolts, as shown on the architect's drawings, together with all anchors, hangers, bolts,

clips, straps, rods and pins for securing Terra Cotla, shall be furnished and set by the contractor
for seiting Terra Cotla.

In Connection with Structural Concrele:  The conlractor for structural concrete shall furnisfht
and set all supporting metal work imbedded in the concrete and all shielf angles and continuous
rods.  All such metal work shall conform 1o the requirements of the selling drawings prepared
by Lhe Terra Colla manufacturer.

ANl ather Joose iron such as clamps, hangers, clips, stvaps, and pins shall be furnished and
set by the Contractor for setling Terca Colta. :

All anchors, hangers, bolt,.s, clips, straps, rods and pins for securing Tevra Cotla shall be
of wrought iron or non-corroding soft steel,

Anchars, hangers, bolts, clips, straps, rods and pins for securing the Terra Colla, sxcept
where otherwise shown or specified, shall be of the following minimum sizes;
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29, Anchors:—(a) For ashlar or courses halanced on the wall, ehall be 14* % 24* or 1§° x 34",

or No. 6 gauge galvanized wire.

30, (b) For projecting courses not balanced on the wall, shall be not less than £4” round or
square bars of equel cross section.

31. I1angers shall be 24" diameter round hars or other shapes of equal cross section avea.

32. Clips and straps shall be 35" x 2,

33. Pins shall be }4” diameter round bars. ' .

34. Continuous rods on concrete wall faces to which Terra Catta ashlar is clipped, shall he

34" diameter round bars which shall bé secured to the masonry with 34” diameter roun: anchors
placed not more than 2’ 0" on centers.

35. All steel or iron supporling melal wark shall he clean and thoroughly protected with two
coats of ;:iure red lead and lingeed oil paint, asphallum applied hot, or other approved prolective
compound.

Pr Oledion, of 3. Metal work of every description, supporting Terra Cotta, shall be imbedded thoroughly in
Supporting the masonry backing and when not so imbedded, metal work shall be protected against corrosion
Melal Work by encasing with cement mortar or in cement mortar masonry.

37. When the hack of a Terra Cotta course comes in contact with iron ar structural concrete
in such manner as to prevent the encasing of supporting iron from the rear, an openingshall
be made in the top to admit of the placing of the encasing wortar as required above.

Morlar 33, All cement used for setling mortar shall be of a standard brand of Portland cemnent fulfilling

ihe requirements both physical and chemical of the standard specifications for Portland eement
adopted by the American Society for Testing Materials.

39. All sand uvsed for setting mortar shall be clean, sharp and well graded in size.

40. Al morlar for setling and pointing shall be composed of cne volome of Portland cement
to three volumes of sand. IHydvated lime, not to excced 9 pounds to the sack of cement,
shall be added.

41, The sand and cement and lime, if eny, $hall be thoroughly mixed dry before any water is
added. The use of retempered mortar shall not be permitted.

Selting 42, All Terra Cotta shall be set truc to a line and carefully laid in a solid bed of mortar, All

rebates in bed and eross joints from front to back and top to botlom, shall be filled solid with
mortar leaving no voids. TFach piece of Terra Cotta shall be tamped into place, excess mortar
cut off and struck with a jointer or trowel. All sills, wall copings and other capping courses,
shall be set in a thick bed of mortar and well pounded down so that the mortar fills all spaces
around bottom of webs of Terra Cotla.

43, All Terra Cotta projecting courses shall be so set that the avris casting a shadow shall be
true to line. v

44. - .When the Terra Cotlta work is of such scope or character that the proper handling and setting
of the Terra Cotta require special skill and knowledge, the Terra Cotta manufacturer shall, il
re?]uired by the contract, furnish a competent Terra Cotta setter to assist in the sorting, selecting
and handling of the Terra Cotta, to co-operate with the setting contractor, to assist him when
cutling or fitting of the Terra Cotta is necessavy, to advise as to interpretation of sctling
drawings and to help generally in secuxing rapid, efficient progress during the setting of the Terra
Cotta. For such service the setting contractor shall pay such setter fnll time af his regular
wage rate,. When the furnishing of such a compstent setter involves traveling expenses, the
setting contractor shall pay the same and also make an allowance for his board.

45, When the services of such a competent setter are not required under the contract, the Terra
Cotla mannfacturer may, at his own option and expense, send such a representative to the work
who shall paxform the above services, and the setting contractor shall co-operate with and aid
and facilitate the performance of such services by such representative.

Pointing 46. All joints in Terra Cotia shall be pointed and struck as the setting progresses except in
freezing weather. In freezing weather and when re-pointing is necessary, all joints shall be
raked or cut out to a depth of }4* and the pointing mortar driven into the joint and struck
with a jointing tool.

47, All joints in overbanging Terra Cotta, balustrades, parapets and free standing features shall
have joints raked out one-half (14) inch, and pointed with an approved elastic cement.

Prolection 48, All uncompleted walls including Terra Cotla and backing shall be protected by waterproof
covering at night and at any time when liable 1o injury from storms ot freezing. (Note:—Al
other protection required for projecting courses, jambs of openings, etc., is provided for under
the work of other trades.)
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Shorl Form Specificalion
Jor
The Manufacture, Furnishing and Selling of Terra Colla

For Incorporation in the Architect’s Specifications

"T'o be nsed in eonneetion with Slandard Spocifications dnd the Siandord General
Condilions of the American Instituls of Architects.

63. (Note to architeet:—T1he Slandard Specifivation does nob stale who shall seb ths Terea
Colla, who shall provide wood centering, scaffolding, hoists, cover hoards and protection
(except lops of walls against weather). It does not inclndo any cement or concrele work in
connection with forming gutler grades and washes on projecting couracs and features, or Lhe
furnishing or selling of sheet metal {lashings and gulter linings. 1L does not include the furnish-
ing and ereclion of metal supporting members which are riveted or bolted with short holls Lo
the structural steel or structural concrete. It requires the archilect 1o show on his drawings
the sizes and arrangement, of rolled or fabricated siroctural shapes used for supporting Terra
Cotla. (See notes on corollary clauses at end of this specification for Lhe work of olher Lrades
to Lake care of such orsissions.)

GENERAL CONDITIONS

64, The general conditions of the American Inslitute of Avchiteets, Third Tdition, shall form a
part of this specification and conlract and all work shall be subject to the provisions thercol.

7 0

I ]II 3’ 5 65. The work included in the contrach comprises the manufacture, (and) dc]livcry‘(and soLling
necinade of all Terra Cotta in accordance with the contract drawings and these specifications.
66. All (here ingert a complete description of work) shall be of T'erra Colta,

oy /

1l 07,‘17‘ I\Oé 67, The following ilems are nob included as a part of Lhe contract {ur furnishing (and setting)
Include Terra Cotia.

(a) Masonry backing, See specifications fox (............. e ).
(b) The furnishing and erection of melal supporting members which are riveled or bolted with
short bolts to Lhe strnctural steel. See specifieations for (.. ... .cvieeiiiiiinnnins )

(¢) Cement or concretle grading fur gutters, washes, floors, cte. See specificalions for (... X

(d) TFurnishing and setling shect metal. S)ee specificalions for (. ... i ).

MATERIALS AND WORKMANSIIIP

68. All Terra Colta work nnder this conlract, except as herginafLer specified, shall be executed

in strict conformity with the Standard Specification for the Manufacture, Furnishing and Setting

. of Terra Cotta, adopted by Lhe National Terra Colta Sociely; which Slandard Specificalion

< is hereby declaved and made a part of this specification wilh the same force and eflect as il
wrillen herein in full.

Sw;facel' inish, 09. “All Terva Cotla (Nule—If several Lexlures ov finishes are Lo be used give localion of each)

Ceramic IMinish shall b
and Color e
: 70. (1) Unglazed: .
Surface Finish of flat membeys shall be

a) Smooth. .
(b) Tooled or Drove.
(bl) Kight lines to the inch.
(b2) Six lines to the inch.
(c) Light irregular drag or combing.
(d) Heavy irregular drag or combing.

(e) Special. (Nnto:—S3peciol surfuce finighes like “bush-hammered,” “pitted,” “‘yermicu-
laled,” cle., should be deseribed.)
71. The surface finishes of mouldings and eueved sucfaces generally shall be

(Note:—_Unless olherwise specilied these surfaces are generally marle smoath.)

72. (2) Unglazed Granile Colors: Surface finishes of llal members generally shall be (a, b, ¢, d, ¢).
e surface finish of mouldings and enrved surfaces generally shall be
(Note:—Unless otherwise specified Lhese surfaces are generally made smooth.)

13. (3) Lusirous or IFull Glazed or Engmeled:  Surface finish shall be
{Note:—Unless otherwise specified these surfaces are gencrally made smooth.)

4. (4) Mal or Dull Glozed or Enameled:  Surface finish shall be (See Nole 3).
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75. (5) Luslrous or Full Glazed or Enameled Granite: Surface finish shall be (See Note 3).
16. (6) Mat or Dull Glazed Enameled Granile: Surface finish shall be (See Note 3).

7. The color of the Terra Coltla generally shall be (........... . o it ans )
ag per approved sample or samples.

78. (7) The Terra Cotta comprising (. .. .deseribed here in detail. . . .) shall be (Lwo, threr, four)
color polychrome. Colors (. .. .specily where. .. .) shall Do blended.

79. (ﬂ)]dTl;e surface finishes of (....specify where....) shall be fire gilded with {(mat or lustrous)
gold glaze.
(Note:—Sections 1, 2, 3, 4, 5, 6, arc alternates. If there is no palychrome work or no five
gilding omit sections 7 and 8. Secclions a, b, ¢, d, e, are alternates for surface finish.)

Delivery go. The Terra Cotla manufacturer shall furnish and deliver (f. 0. h. cavs factory with freight.

allowed to destinalion) (on trucks at the site of the butlding) (and sct) all Lhe Terra Cotta as
indicated on the drawings or as lhere described.

Selling  g1. All Terra Cotta shall be set by the (Terra Cotta mauufacturer), (mason....). Yor such

anchors and metal work as are to be furnished by the setting contractor see Standard Specifi-
calion.

(Note to architect:—If the Teira Cotta manufaclurer is to seb his material include the
following clause in the Terra Cotta specification. See also suggested clauses ab end of this
specificalion to take care of these omissions and for incorporation in the specifications for the
work of other trades.)

82. “Uoisting service, storage space, setting mortar delivered on the scallold, cutside and inside
scaflolds, rumways and platforms, water, temporary light and removal of refuse, shall be fur-
nished to the Terra Colla manufacturer free of charge by the (....mason conlractor. .. .).”

Terra Colla (Note to avchitect:—If the work is of such scope or cliavacter that the proper handling and
Selter selting requires special skill, the following clause may be inserted: “The Terra Cotla mann-
facturer shall furnish at the expense of the setting contractor a competent Terra Cotla settcr

to assist in the sorting, selecting, handling and setting of ths Terra Cotta.”)

Joinls  83. (The Standard Specification does not require any joints to be ruhbed. If rubbed joinls are
to be required it should be so stated here.)

84. (The Standard Specification requires all joints to Le approximately 14 wide. IFf jointe
of a diflerent width ave desired it should be so slated here.)

Suggestions for Corollary-Clauses P

[==4
(94}

L—1If the Terra Cotla is to be set by the Terra Cotla manufacturer, a clause similar in purpurt,
to the following should be included in the general requirements relating Lo masonry or
brick work:

86. “Terra Colta will be furnished and set by the Terra Cotta manulacturer. Iloisting
service, slorage space, selting morlar delivered on the scaffold, outside and inside scaflalds,
ranways and platforms, water, temporary light and remuoval of vefuse shall be furnished -
{o Lhe Terra Cotla manufacturer, (ree of charge, by the (masou contraclor),” A provision
shwuld also be included to the effeel thal the (mason conlractor) shalt eonstruct the brick
(convrele) hacking for the Terra Colla and “The bocking shall proceed simultancously
willt the sctling of Terra Cotta. Each picee of Terra Cotla shall be backed up solid with
brick and wortar, so as to makea perfect bond and homogeneous mass between wall lines.
This backing shall extend beyond the wall line when necessary to structural stability.
If concrele is used it shall not be sivonger than a 1 to 9 mixtore.”

Also a provision wider which the (mason) contraclor shall place all coucrete or cement
grading for gutters, washes and balcony, loggia or ether {loors.

37. In the case of parapet walls specifications sliould state that flashing if used shall be carvied
Lhvough the wall, or if flashing be not used the bhack of the parapet wall shall be damp-
prooled and the water-proofing carried through Lhe wall.

88. 2.—Inihespecilicalions for sheet metal work there should beincluded a clause similar in purport
to the following:

“The washes on all cornices and otlier exposed surfaces, where shown or specified, shall
be covered with ( ) which shall be turned up against vertical surfaces
(cap flashed) and cemented into the xaggles provided for the purpose in the Terra Cotta.”
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89. 3.—Suruclural Supports.
Under “Structural Steel,” a clause similar in purport to the following should be included:
“Beams, channcls, angles, '1’s, plates and fabricated members fov supporting Terra Cotta,
and which are sccured to the stricéural steel with short holis or rivels, shall Le furnished
and erected by the contractor for (structural steel).”

90. Under "Structuval Concrete® a clanse similar in purpoct to khe following should be included :
“Sleet beams, chauncls, angles, s, plates, fabricated hrackets and outlookers and olher
niembers, bolts, rods, wires, ancliors, and sleeves for supporting ‘f'erra Cotta, which ace
imbedded in the structural concrele, also shelf angles and continuous rods attached (o
structural conerete shall be furnished and set by the contractor {or struclural conerele,
in slrict accordance with selting drawings prepared hy the Terra Colla manufacturer.”
(For informalion as to the sizes and characler of bolts, rods, anchors, ele., see seclion 12
paragraphs 24 to 35 inclusive on “Supporling Metal Work and Anchors” of Standard
Specification for the Manufacture, Furnishing and Setling of Terra Colla. Such supporls
shinuld he clearly shown on the drawings.)

91. 4~~Under “Rough Carpenlry” or other suilable division of work, there should be includeil a
clause providing that the contractor shall furnish, set and maiatain all centering, cover
hoards, boxing and protection for Terra Colia, and remove the same upon complelion of
the work.
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Index
A Brick Field with
Anchorage.................... See plates in general Terra Colla Trim....... 4, 5,10, 14, 19, 30, 3]
Terra Cotta to Concrete Irame.......... 27, 28, 36 ¢ 32, 37, 38, 40, 43, 49
"Pypes of Anchors, Ilangers, clc., used.......... 67 Bullress.. ... ... 18
Arches C
Cireular. ....... ... ... ... i 2, 10 C’anopies’ Engaged _____________________ 5, 33
Elliptical..................... ... . 4, 5, 33, 38
Flat................. 2, 6, 19, 33. 34, 37, 38, 42, 46 Gapizals for Colun"ns
Gothic. ... ..ot i 39 or Pilasters... 1, 2, 3, 9,10, 21, 26, 45, 47, 49 I
Pointed.............cooci i 1, 39, 61 50, 51, 52, 58, 54, 55, 60, 62, 63, 61
Rusticated Ashlar.................... 6,7,8,9,41 Carlouches........................... 9, 13, 34, 63
Segmental. . . ... I 1,3,7,13, 19, 33, 34, 38, 41
Semi-circular. . ........ 2, 3, 8, 5,10,11, 12, 14 Channel Delails, Metal, for
45, 48, 49, 50, 60, 62, 63 Leaded Glass Tdeows .................. 39, 42
Spandrels for.... ... 3, 4, 5, 14, 33, 45, 48, 49, 62, 63
Avchilraves. L, 2, 321 28, 2, 30, 81 Cheneauz.........o.oc i, 21, 24
32, 48, 49, 50, 60, 62, 63 Church Spire................................ 64
Ashlar
Paneled...... ... 7,8 Columns
Plain.............. 2, 3, 5 911,12 13,18, 25 Annulated. ... ... 52
29, 32, 39, 43, 45, 48, 50, 60, 64 Bases...............out 1, 1, 41, 47, 49, 51, 52
Rusticated.............. 1,6, 17, 89,11, 31, 41, 44 54, 55, 56, 57, 62, 6.1
Capitals.................. 1, 14, 21, 49, 51, 52, 53
54, 55, 60, 62, 63, 614
. B Corinthian—Fluted and Plain. ................ 35
Balconies........................... 12, 13, 14, 45 Dorio-~Ornamented. ......................... 58
Engaged............ 1, 10, 14, 44, 47, 49, 52, 62, 63
Balustrades Entasis Diagram....................... 51, 54, 55
Bases. ......cooviieieiin, 12, 14, 15, 16, 25, 26 Entasised........... 1, 21, 19, 51, 52, 33, 54, 55, 62
Construction and Ventilation......... 12, 14, 15, 16 Flute Details. «. .......................... 56, 57
25, 26, 41 Tonic—Fluted and Plain,................... 54, 62
Cover Plate Blocks. . ................... 16, 25, 26 Jointing.................. 1, 44, 47, 49, 51, 52, 53
Bngaged..........coviiiii i 41, 54, 55, 56, 57, 62, 63
Rails.................. 12, L, 15, 16, 25, 26, 41 Octagon—Ornamented and Main. ............. 51
Ornamented Shaft........................... 52
Band Courses.......................... 2.1, 49, 50, Volute Diagram. ...oouvivvnnee oo 54
Bases Concrele
Courses............ 1, 2,5 6 17, 8 910,11 Frame Construction and
43, 44, 45, 47, 48, 50, 61, 62, 63 Anchorage Details.................... 21, 28, 36
Niche.... ... 48 For Protection of Steel and Anchorage in Non-
Strengthening Webs in Column conerete Frame Buildings.. ... .4, 5, 12, 13, 21, 22
orPilaster................cviviinnn, 7, 53, 54 21, 26, 33, 62, 63
Consoles.............. i il 3, 62
Balllements. ............................... 18, 34
. Copings
Bay, Oriel. .. ... 4 Battlermented. .....................i.l 18, 34
Brick Dowel Construction............15, 16, 17, 21
Bosses.............. ... ... 24 23, 24, 31
General.................. 15, 16, 17, 18, 2L, 23, 24
Brackels. ............ 2,12, 18, 14, 15, 24, 28, 49, 50 27, 29, 30, 31, 58, 59, 64
-—'———_——__hﬁ—_—_—_m.
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Index—Continued
C—~Continuml E’n T i
Corbels............ 10,00,0 Dol Ao s oric .
Cornices e
Y INAGrams. ... i 51, 54, 55
Heavy Bracketed (Corbel Table).............. 24 Enlasis Diagrams 1, 54 55
?I\:Taﬂnd:lltl:r(lmslo M T 15. 22, 23, iz Enlrances—~(Also sen Duorways)
Venllation......... 1, 2, 3,15, 21, 22, 23, 24, 25 g}ﬂ*ﬁ;ﬁ;”‘“‘*‘ ---------------------- ‘;
2 2 X 8 6 U S .
ot e B BB B
With Niches. .........ocoooieeiiiii o 48, 49 gomi-eircular Arch and Pediment .- -
With Steel Supports. . ........ 1, 15, 21, 29, 23, 24 0C€ FTO0b. o ovvsnre e o

25, 26, 27, 32, 44, 49

Without Steel Supports........2, 3,21, 29, 30, 31 Ezpansion Joinis ’

34, 50, 58, 62, 63 At Shelf Supporis................. 7, 29, 30, 31, 36

OT— ; At Spandrel Ends. ..... e 32

Corrgfsgz?e,) (See also Concrete used for Protection Over Column Cagitals. .1, 31, 49, 51, 52, 53, 54, 55

Drotection of Steel from.... 1, 2, 4, 5, 22, 23,.24 Over Pilaster Capitals......... oo 2’_ 2\6
26, 27, 28, 32, 33, 34, 35

36, 42, 44, 54, 64 ¥
Crockels. ..........ccoooiviiiiuii i, 46, 47, 64 Finials. ..o 5,33, 45, 46, 7, 49, 63, 61
D Flashings

Diagrams Baloonies. . ... vvverrarcaranriiaaens 12, 13, 14, 45

Entasis...........coii i 51, 54, 55 Balvstrades. .. o.vvvevviicaiiens 12, 15, 16, 25, 26

VoIl « o oo e e 54, Canopies. . .. v vt e 5,33

Cormices. ............. 21, 22, 23, 24, 25, 25, 28, 63

Domes DOMIES. .\ vt eiee e 38, 59, 62, 63

.................... 45, 46, 47

Collred Apsidal. ... ... 6L NuboSile, L 35, 18, 9

Intenocr: of Plain Ashlar. ................ 60, 62, 63 Parapets....... .. 15, 21, 23, 24, 27, 29, 30, 31, 34, 58

Terra Cottacovered................c.c.ovvnn 58, 59 Pediments. . . oo oo 1, 45, 46, 47, 64

Sills.. .. e 43, 44, 47, 48, 62, 64

Doorways—(Also see Entrances) ' Under Copings. .15, 16, 17, 18, 23, 24, 27, 29, 31, 34
Tlat Arched........c.coocv0s. e 6

Segmental Avched. ... 7 Flule Delails for Columns................. 56, 57
Semi-circutar Arched. .............. 8,9,610,12, 14

Free-slanding—(Also see Balustrades and Parapets)

Dormer Windows...................... 15; 46, 47 (030 T 0. 61
Finials.,........c...... 5, 83, 45, 46, 47, 49, 63, 6t
Drainage GEIZOYIES. -. o\ it 63
Balconies. . .......ccooiiiiiiiii. 12, 13, 14, 45 Pinmacles............... 47
Cornices..................... 1, 2, 8, 21,2223 .
24, 25, 26, 28, 44, 58 Friezes.............. 1, 2, 3,21, 23, 26, 29, 31, 32
DOMES . ..o veaes e eviieannn, 58, 59, 62, 63 44, 45, 48, 49, 50, 58, 60, 62, 63
Drips ..............ocel See plates in generat G
Details. . ...ooooi i 20 Gargoyles. .. ......cooiueiiii 65
Drop Light Cenler for Dome................. 60 .
Impost..........ccoooviiiiiii i 60
E D
Embrasures........................ ... 18, 34 Inseriplion Panels......................... 1,32

——— =

NATIONAL TERRA COTTA SOCIETY:V:$:+A+++ 2«2+ INDEX

PAGE193



March 2008 Versionl Rev 1

4 » + « TERRA COTTA:-STANDARD CONSTRVCTION + 4 1 .

Index— Conlinued

J N
Jambs Niches......................ooo. 5, 33, 48, 19
Mboulded............ 4, 5, 7,10, 11, 14, 33, 34, 37
38, 39, 42, 43, 46, 47, 49, 50 : o
Moulded and Quoined............ 10, 30, 38, 42, 43 .
Paneled............................. 1,38,6,9, Lk Openings—(See Doorways and Entrances)
Plain. .................... 2, 8 9,12,13,29,31 . B
32‘ 41’ 42, 44, 45, 61 Orwl Bay ................................... 1,3
Joinlings—(Also see Arch Construction) Oullooker Construction
Balustrades. ... ..............ccivvviiiun-. 16, 41 Baleomies........co... ., 12, 13, 14
Brackets.............oiieiieen., 13, 24, 49, 50 (071 12) - T 5,33
Columms. .............c.u. 1, 44, 47, 49, 51, 52, 53 Cornices. . ......ccvveuun.. 15, 21, 22, 23, 24, 25, 26
54, 55, 36, 57, 62, 63 Niche Sills.. . ..ooveei e e 49
CODIDES. vttt eee e 16, 17, 18 Pediments........coviii i 1,19
Dome Coverings. . . ... covvivrervnrarannnn. 58, 59
Jambs. ..., 1, 4, 5, 6, 7, 9,10,11 P
37, 38, 39, 42, 43, 44, 64 Panels
Mullioms. ........ 4, 29, 30, 31, 33, 34, 37, 38, 39, 42 ;
Pilasters............. e 2, 3, 26, 45, 50, 60 ?ofreg-ezl_ ................................... ; g;
Rosettes.......ovoooonn.. . .ll, 221 23’ 24. 55, 64 OSCLIPLION, . L o i i iacaae s an v eann '
Sty T 112 13 21 23 26 27 Moulded............. 2,13, 22, 23, 25, 32, 61, 63, 64
28‘ 32’ 35, 36' 44" 49‘ 60 Ornamented. . ................ 2, 3, 15, 22, 26, 30
. PRI IR 32, 87, 61, 62, 63
Joinls for Wash Courses ,
Flush 20 Parapet Construclion
USHL e and Ventilation. .............. 15, 21, 23, 24, 27
gaoﬁed ..................................... ig 20, 30, 81, 34, 58
Pedesials. .........coooieiiiiiin. .. 5, 83, 62, 63
K .
Keystones.........ooovvo oo 3 6 7 8 9,13 Pedestal Niches. .......................... 33, 48
19,41,45,62, 63 pogiments. . .o 1, 3, 45, 46, 47, 49, 64
L .
Leltering, Delail Section Piers
for Raised and Incised.................... 66 Plain Ashlar. ...........coooviennn., 20, 32, 44, 50
. Rusticated Ashlar........... 1,6,7,8,9, 31, 41, 44
Linlels Shelf Supports for. . .............20, 30, 81, 32, 44
Doorway......coovvnniiii 1,9, 32 With Canopy, Niche and Pedestal. . ........... 33
Window......... 4, 19, 29, 30, 31, 35, 36, 37, 44, 46
. - Pilaslers
Louvered Windows—(Ses Windovws) BABES. . oo oo 2, 45, 62
Capitals..................... 2, 8,9, 26, 45, 60, 62
M Paneled.............. ... ... ... 2, 45, 64
Merlons. ... ..........cooviiiiiii i, 18, 34 Plain. ... 3, 26,50
Rusticated. . .....oiiiiii i e 9
Metal Channel Frame Delail .
for Leaded Glass Windows.............. 39, 42 Pinnacles.................ooiii . 47, 64
Melopes. ...t 21 Plynths... 1, 2, 6, 7, 8, 9,10, 11, 43, 44, 45, 47
_ 48, 49, 50, 51, 52, 54, 53, 56, 57, 62, 63, G+
Modillions. .................cociiiiinnnn, 22, 23
Mullioned Windows—(See Windows) . Q
Quoins..................... 4,10, 14, 19, 30, 31, 32
Mutules............................... 21, 23, 25 37, 34, 39, 42, 43, 46

e e—— e
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Index—Conlinued

R
Rails—(See Balustrades)
Reglels.................... 21, 26, 45, 46, 47, 58, 64
Roselles...................... 11, 22, 23, 24, 55, 64
Rubble Stone with T'erra Collia Trim......... 42
Rusticalion ’
Arches. . ... e 6,7,8,09,41
Ashlar.................. 1,6, 7,8, 9,11, 3L, 41, 4}
ColumDs. ... e 1,52
Mullions. ... .o 80, 31
Paneled. ... ... e 7,8
Piers..........ccoivenas 1,6,7,8,9, 31,41, 44
Strenglhening Websfor. .. ... ooil s 6, 7
S
Sel-0ff§. .- oo 18

Shelf Supporls.......17, 23, 26, 27, 28, 29, 30, 31, 32
33, 34, 35, 36, 37, 42, 44, 60

Sills
Details for Metal and Wooden Frames. ... ..... 20
For Leaded Glass windows........ 37, 38, 39, 42, 43
Niche. .. ovvi i 5, 33, 48, 49
Triple Wash. .............oo0 oo 43, 64

Window..... 4,13, 14, 27, 28, 29, 30, 31, 32, 33, 3.

36, 37, 38, 39, 41, 42, 43, 44, 45, 46, 47
Soffils—(See also Arch Construction)

" Moulded. . ..... 4, 5,17, 10, 11, 14, 22, 26, 27, 37, 38
Paneled......... 1, 3, 6 9,12, 13,14, 2], 22, 23
24, 25, 26, 27, 28, 32, 35, 44, 60
Plain.....coociiiienenn ... 2, 8,35, 36, 41, 44
Spandrel Wall, Conslruction for
Concrete Framie. . ....ov.vveviininnnn. 217, 28, 36
Stee! Frame. .. ... ..., 23, 217, 28, 29, 30, 31,32

33, 34, 35, 36, 37, Lt
Spandrels, Arch

Moulded...........cooiiiiiiiiiiann. 4,5, 33, 45

Paneled. ..................... 3, 11, 48, 49, 02, 63

Plain. .o 34
Steel

Protection from Corrosion...1, 2, 4, 5,22, 23, 24
26, 27, 28, 32, 33, 3t
35, 36, 42, 4d, 54, Gl

Supporls, Cornice with........ 1, 15, 21, 29, 23, 21
25, 26, 27, 32, 14, 19

Types of Anchors, Hangers, Straps; ele......... 67
Slore Ifrond. . ... o0 i i 32
Siring Courses..... .......... 4, 3,12, 24, 29, 30

41, 42, 43, 44, 50

Terra Colla T
In Brick Field. ............ 4, 5,10, 14, 19, 80, 31
32, 37, 38, 40, 43, 49
Waingeot. . £ oo 42, 43
TOWErS. oo 62, 63
Tracery Windows. ........................ 39, 40
Transont Lintel (Pancled)..................... 9
Triglyphs. ..o oo 21, 48
Tympanums................... 1, 8,45, 46, 47, 49
u
Um,Engaged. .............................. 49
v
Venlilalion—(See Cornices and Free-standing)
Volule Diagram for Columns................ 54
w
Wainscol........................ ... 42, 43
Wailing Room Inlerior,
with Tickel Windows..................... 50
Waterproofing—(See Flashings)
Water Table................................. 44
Webs, Sirengthening
Column and Piiaster Bases.................... 7
Rustlicated Ashlar. .......................... [
Windows
Circular Arched. ...........coo0oenien .l 2,40
Dommer, ...c.ovvi it i 45, 46, 47
Drip Details. . ..........oooi i 20
Elliptical Arched........... ... ool 38
Flat Arched.................. 19, 33, 31, 37, 38, 42
GORIG. . o o ve s 39
In Brick Field. .. ......... 14, 19, 30, 37, 38, 40, 43
In Plain Ashlar Ield................ 29, 32, 39, 50
In Rusticated Aghlar Field.................... 31
Lintel Construction.. .. .. 4, 19, 29, 30, 31, 36, 37, 44
Touvered........cooiiiiii i, 42, 47
Mullioned. ....c.ccvvvvvnnnn. 4, 13, 29, 30, 31, 32
33, 34, 37, 38, 39, 42
Oriel Bay......cviiiiii et 4,5
Pointed Arched. .............. ... ... . ... 1L
OB, vttt e s e 10
Segmental Arched. .. ........... 19, 33, 81, 38, 41
Sill Details for Conerele Construelion. ., . ....27, 28
Sill Details for Leaded Glass. .. ... 37, 38, 39, 42, 43
Sill Details for Mctal and Wooden I'rames...... 20
Ticket (Waiting Room Interior)............... 50
Tracery. . oot i v 38, 39, 40
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1701 Prairie Ave., Chicago, Til.
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Arrantic Teana Corra Co.
19 West 44th St., New York

N. Crank & Sons
112-116 Natoma St., San Francisco, Cal.
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101 Park Avenue, Now York

Grapoing, MceBesn & Co.
660 Narket St., San Francisco, Cal.
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Mipcann TeErra Cotra CodipANy
105 Y. AMonroe Street, Chicago, IIl.

Twe New Jersey Tenra Corra Co.
Singer Bldg., New York

New York Arcurrectussn Teana Corra Co.
401 Vernon Ave., Long Island City, New York.

Tue NonrnwestenN Teard Corta Coaeany
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1 TERRACOTTA SOLUTIONS

CINTEC

NORTH AMERICA

38 Auriga Drive Suite 200,
Nepean ,Ontario, Canada,
K2E 8 A5
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