SAN FRANCISCO
PLANNING DEPARTMENT

Permit to Alter Case Report

HEARING DATE: APRIL 17, 2013

1650 Mission St.
Suite 400

San Francisco,
CA 94103-2479

Reception:

Filing Date: November 21, 2012 415.558.6378
Case No.: 2013.0167H Fax
Project Address: 135 Powell Street 415.558.6409
Category: Category II (Significant) _—
Zoning: C-3-R (Downtown-Retail) Informiation:

80-130-F Height and Bulk District 415.558.6377
Block/Lot: 0326/003
Applicant: Tom Lewis,

Tom Lewis Restoration & Consulting, INC.

768 Brannan Street

San Francisco, CA 94103
Staff Contact Lily Yegazu - (415) 575-9706

lily.yegazu@sfgov.org
Reviewed By Tim Frye - (415) 558-6625

tim.frye@sfgov.org

PROPERTY DESCRIPTION

The project site is located at 135 Powell Street in Assessor’s Block 0326, Lot 003 between O’Farrell and Ellis
Streets. Historically known as the Emerson Building, the subject property is a Category II (Significant)
Building located within the Kearny-Market-Mason-Sutter (KMMS) Conservation District and the C-3-R
(Downtown Retail) Zoning District with an 80-130-F Height and Bulk limit.

The Emerson Building was constructed in 1909 and was designed by architect Albert Pissis, an architect of
major importance at the turn of the 19* Century. The existing two-story building is designed with
Renaissance/Baroque details with terra cotta finish and displays a central ionic colonnade terminated by
large rusticated piers, each containing an ornamented window opening.

PROJECT DESCRIPTION

The proposed project is to replace the top course of the damaged terra cotta at the cornice line and just
below the parapet wall with glass fiber reinforced concrete (GFRC). The new GFRC is proposed to
match in color, texture, and profile the terra cotta that would be removed. The structural steel
supporting the subject terra cotta will also be replaced due to its corrosive damage as a result of water

penetration.

BACKGROUND
A Minor Permit to Alter as approved by the Department on February 8, 2012 for proposed storefront
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alterations and new signs for the expansion of the existing tenant (Walgreens) to occupy the second floor.
The approved storefront alteration included the installation of new storefronts, recladding of the
storefront piers, and installation of metal canopy at the main entrance as well as internally illuminated
wall and projecting signs. The work also included the cleaning, patching and repair of any damaged
masonry and it is during this maintenance work that the extent of the damage to the terra cotta at the top
course of the cornice and underlying structural steel was identified.

OTHER ACTIONS REQUIRED

The proposed project will require a Building Permit.

COMPLIANCE WITH THE PLANNING CODE PROVISIONS

The proposed project is in compliance with all other provisions of the Planning Code.

APPLICABLE PRESERVATION STANDARDS

ARTICLE 11

Pursuant to Section 1110 of the Planning Code, unless delegated to the Planning Department
Preservation Staff through the Minor Permit to Alter process pursuant to Section 1111.1 of the Planning
Code, the Historic Preservation Commission is required to review any applications for the construction,
alteration, removal, or demolition for Significant buildings, Contributory buildings, or any building
within a Conservation District. In evaluating a request for a Permit to Alter, the Historic Preservation
Commission must find that the proposed work is in compliance with the Secretary of the Interior’s
Standards for the Treatment of Historic Properties, Section 1111.6 of the Planning Code, as well as the
designating Ordinance and any applicable guidelines, local interpretations, bulletins, related appendices,
or other policies. These standards, in relevant part(s), are listed below:

(a) The proposed alteration shall be consistent with and appropriate for the effectuation of the
purposes of this Article 11.

The proposed project is consistent with Article 11.

(b) For Significant Buildings/Properties - Categories I and II, and for Contributory Buildings -
Categories III and IV, proposed alterations of structural elements and exterior features shall be
consistent with the architectural character of the building, and shall comply with the following
specific requirements:

(1) The distinguishing original qualities or character of the building may not be damaged or
destroyed. Any distinctive architectural feature which affects the overall appearance of the
building shall not be removed or altered unless it is the only feasible means to protect the public

safety.

The proposal is to remove the top course of the existing cornice, a distinctive architectural feature on the
front elevation, to address damage to the terra cotta and underlying steel frame as a result of water
penetration. Most of the terra cotta at this portion of the cornice is damaged beyond repair and has lost
structural integrity, resulting in the terra cotta becoming a falling hazard. In addition, in order to access the
corrosive structural steel the removal of the entire course of the terra cotta at the cornice is required.
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2)

(©)

(4)

Although the proposal would remove historic fabric to address public safety issues, the feature will be
replaced with compatible substitute material that accurately duplicates a distinguishing original character
of the subject building. Specifically, the existing terra cotta cornice will be replaced with glass fiber
reinforced concrete (GFRC) units, with molds made from the existing terra cotta, to match the existing and
retain the overall appearance, finish, and visual characteristics of the building.

The integrity of distinctive stylistic features or examples of skilled craftsmanship that characterize
a building shall be preserved.

The distinctive features of the building will be retained and preserved, except for the portion of the terra
cotta at the top course of the cornice that cannot be preserved as it is damaged beyond repair. To ensure that
the removed distinctive feature of the property will be accurately duplicated, molds of the replacement
GERC units will be made using the historic terra cotta. As confirmed by the full scale mockup of the
replacement GFRC unit reviewed by staff at the project site, the replacement units will match existing terra
cotta and the distinctive features, finishes and craftsmanship that characterize the property will be retained.

Distinctive architectural features which are to be retained pursuant to Paragraph (1) but which are
deteriorated shall be repaired rather than replaced, whenever possible. In the event replacement is
necessary, the new material shall match the material being replaced in composition, design, color,
texture and other visual qualities. Repair or replacement of missing architectural features shall be
based on accurate duplication of features, substantiated by historic, physical or photographic
evidence, if available, rather than on conjectural designs or the availability of different
architectural elements from other buildings or structures. Replacement of non-visible structural
elements need not match or duplicate the material being replaced.

The replacement GFRC material is a lightweight material with good molding ability. The GFRC units will
match the existing terra cotta in all visual qualities including size, profile, color, texture and finish.
Consistent with Preservation Brief #16, molds of the GFRC units will be based on physical evidence.
Specifically the molds will be made directly from the historic terra cotta features, ensuring accurate
duplication of the existing features.

Contemporary design of alterations is permitted, provided that such alterations do not destroy
significant exterior architectural material and that such design is compatible with the size, scale,
color, material and character of the building and its surroundings.

The proposed GFRC units are of a contemporary substitute replacement material for the damaged historic
terra cotta. The replacement is limited to the top course of the existing cornice and will not destroy existing
adjacent terra cotta units. The replacement GFRC units will be compatible with the size, scale, color,
material and character of the building as the units will be made using a mold of the historic terra cotta.

THE SECRETARY OF THE INTERIOR’S STANDARDS
Rehabilitation is the act or process of making possible a compatible use for a property through repair,

alterations, and additions while preserving those portions or features that convey its historical, cultural,

or architectural values. The Rehabilitation Standards provide, in relevant part(s):
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A property shall be used for its historic purpose or be placed in a new use that requires
minimal change to the defining characteristics of the building and its site and
environment.

The proposed project will not alter the historic purpose of the building and will retain the historic
commercial use. The proposed project is limited to the replacement of existing terra cotta with
GERC material that will match the historic in size, texture, color, shape, massing and finish.

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall be
avoided.

The top course of the historic terra cotta cornice has been damaged beyond repair due to water
penetration and has become a falling hazard. The proposal is to remove the damaged terra cotta and
address public safety, which will result in the removal of some historic fabric. However, to ensure
that the overall features that characterize the building will be accurately duplicated, the removed
terra cotta units will be replaced with GFRC units molded from the existing terra cotta units to
match the existing in size, shape, massing and finish.

Changes to a property that have acquired historic significance in their own right will be
retained and preserved.

The existing building does not contain changes that have acquired historic significance in their
own right. The proposal will not alter the historic terra cotta cladding and detailing on the upper
floor and parapet of the building except for the proposed replacement of terra cotta at the top course
of the cornice.

Distinctive features, finishes, and construction techniques or examples of fine
craftsmanship that characterize a property will be preserved.

The distinctive features on the upper floor of the building will be retained and preserved, except for
the portion of the terra cotta at the top course of the cornice that cannot be preserved as it is
damaged beyond repair. To ensure that the removed distinctive feature of the property will be
accurately duplicated, molds of the replacement GFRC units will be made using the historic terra
cotta. As confirmed by the full scale mockup of the replacement GFRC unit reviewed by staff at the
project site, the replacement units will match existing terra cotta and the distinctive features,
finishes and craftsmanship that characterize the property will be retained. Per the previous
approval, all other terra cotta will be repaired in compliance with the standards.

Deteriorated historic features will be repaired rather than replaced. Where the severity
of deterioration requires replacement of a distinctive feature, the new feature will match
the old in design, color, texture, and where possible, materials. Replacement of missing
features will be substantiated by documentary and physical evidence.

Most of the existing terra cotta units at the top course of the cornice are damaged beyond repair. In
addition, accessing the underlying structural steel that is corroded will result in further damage to
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the terra cotta and the removal of any remaining terra cotta at this portion of the cornice. Although
the proposed work will result in the replacement rather than repair of some historic fabric, the
cornice will be duplicated using substitute material that will accurately match the removed feature.
Specifically, the proposed replacement GFRC units will be molded from the existing terra cotta
units to ensure that the removed historic feature will be accurately duplicated by matching the
existing terra cotta in design, color, texture, and finish.

Chemical or physical treatments, if possible, will be undertaken using the gentlest means
possible. Treatments that cause damage to historic materials will not be used.

The proposed project includes replacement of existing deteriorated terra cotta units with new
GERC units. As conditioned, the remaining terra cotta on the upper floor of the facade will be
cleaned following the masonry cleaning practice outlined in Preservation Brief 1 — Cleaning and
Water-Repellent Treatments for Historic Masonry Buildings, which include but are not limited to,
exercising extreme care in the cleaning of terra cotta to ensure no damage will occur as a result of
cleaning and which may require several mock-ups prior to selection of the proper techniques.

New additions, exterior alterations, or related new construction will not destroy historic
materials and features that characterize the building. The new work will be differentiated
from the old and will be compatible with the historic materials, features, size, scale and
proportion, and massing to protect the integrity of the property and its environment.

The proposed work is limited to replacing terra cotta that is damaged beyond repair at the top
course of the cornice and will not destroy other existing historic materials on the facade. The
removed portion of the cornice will be replaced with a compatible substitute material. The
replacement GFRC units will be differentiated from the historic terra cotta in physical material
properties; however, the GFRC units will be made using molds taken directly from the historic
terra cotta to ensure the new work will be compatible with the existing. In addition, the GFRC
units will have joints that will align with the existing and as demonstrated by the full scale
mockup sample, will have a finish that will closely match the existing terra cotta. Furthermore, as
conditioned, regular maintenance plan of the GFRC units as necessary to ensure a close match
between the two materials is maintained over the life of the material.

PUBLIC/NEIGHBORHOOD INPUT

The Department has received no public input on the project at the date of this report.

ISSUES & OTHER CONSIDERATIONS

None.

STAFF ANALYSIS

Based on the requirements of Article 11, Department has determined the following:

The proposal is the removal and replacement of the existing terra cotta at the top course of the cornice that

has been damaged beyond repair with GFRC and repair the underlying structural steel that is also
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damaged and corroded. Specifically, molds of GFRC units made directly from the historic terra cotta are
proposed to be used to accurately duplicate this portion of the cornice. To ensure that the replacement
GFRC units will accurately match the historic terra cotta, staff requested that the Project Sponsor prepare a
full scale mockup sample of the GFRC unit for review at the project site. As demonstrated in the attached
photos (Attachment F), the GFRC units will match the existing terra cotta in size, shape and detailing.

The GFRC panels are also proposed to have dimensions and joint patterns that will match the individual
terra cotta units and the historic joints. The joints will have a silicon building sealant to allow for
contraction and expansion and protect the units from water protection. In reviewing the mockup of the
GFRC unit at the project site, staff also reviewed the color of the sealant to ensure that it would match
existing mortar in tone and would not stand out and detract from the overall design and character of the
building.

In addition, staff has reviewed different glazing finishes that were applied to the mockup of the GFRC
unit. The Project Sponsor, with the assistance of staff, has selected a color that closely matches that of the
existing, cleaned terra cotta. Photographs of some of the mockup samples reviewed by staff at the project
site are included as Attachment F. However, staff has a concern that while the selected finish matches the
glazed terra cotta currently, the new GFRC material may not age and weather in the same manner as the
surrounding historic fabric and the finish to the GFRC may require the application of additional coating
systems in the future. To minimize visual impacts should the coating deteriorate over time, staff
recommends that a maintenance plan, outlining how the match between the two materials will be
maintained and how often the GFRC units will be repainted, be submitted for review and approval by
Department Preservation Staff prior to issuance of a building permit.

As conditioned, the proposed work will not damage or destroy distinguishing original qualities or
character of the subject building except for the limited replacement of existing terra cotta at the top course
of the cornice. As demonstrated with the full scale mockup, the new GFRC units match the historic terra
cotta units in size, design, profile, color, texture, and finish. As such, staff finds that the historic character
of the building will be retained and preserved.

It should be noted that the plans submitted have a discrepancy in the profile of the existing and
replacement units. Specifically the profiles shown on the detail drawings on Sheets A-1, S2, and E21 do
not accurately display the profile of the units whereas the hand drawings by Architectural Facades show
the true profile, matching the photographs of both the existing terra cotta units and the replacement GFRC
units. In addition, as the replacement units will be made from molds taken from the existing terra cotta,
the accurate duplication of the units will be ensured. However, to ensure consistency in the plans, the
Project Sponsor has been notified that revised drawings with details of accurate profiles would need to be
submitted prior to issuance of a building permit.

ENVIRONMENTAL REVIEW STATUS

The Planning Department has determined that the proposed project is exempt from environmental
review; pursuant to CEQA Guideline Section 15301 (Class 1 - Maintenance and Repair of Existing facility)
because the project is a minor alteration of an existing structure and meets the Secretary of the Interior’s
Standards.
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PLANNING DEPARTMENT RECOMMENDATION

Planning Department staff recommends APPROVAL WITH CONDITIONS of the proposed project as it
appears to meet the provisions of Article 11 of the Planning Code regarding Major Alteration to a
Category I (Significant) Property and the Secretary of the Interior Standards for Rehabilitation.

1. The Project Sponsor shall submit a maintenance plan outlining how the match between the two
materials will be maintained through time and the frequency of GFRC coating application
requirement for review and approval by Department Preservation Staff prior to issuance of a
building permit.

2. Cleaning of the terra cotta shall be conducted consistent with the masonry cleaning practice
outlined in Preservation Brief 1 — Cleaning and Water-Repellent Treatments for Historic Masonry
Buildings, which include but are not limited to, exercising extreme care in the cleaning of terra
cotta to ensure no damage will occur as a result of cleaning and which may require several mock-
ups prior to selection of the proper techniques.

3. The Project Sponsor shall submit revised plans with details that accurately match the profiles of
the existing terra cotta units and replacement GFRC units prior to issuance of a building permit.

ATTACHMENTS

A. Draft Motion

B. Parcel Map

C. Sanborn Map

D. Aerial Photo

E. Zoning Map

F. Site Photos and photos of mockup GFRC unit.

G. Major Permit to Alter Application Packet submitted by Project Sponsor

LY: G:\Documents\PTA\135 Powell St\2013.0167H.docx
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ADOPTING FINDINGS FOR A PERMIT TO ALTER FOR MAJOR ALTERATIONS DETERMINED
TO BE APPROPRIATE FOR AND CONSISTENT WITH THE PURPOSES OF ARTICLE 11, TO MEET
THE SECRETARY OF THE INTERIOR’S STANDARDS FOR REHABILITATION, FOR THE
CATEGORY II (SIGNIFICANT) PROPERTY LOCATED ON LOT 003 IN ASSESSOR’S BLOCK 0326.
THE SUBJECT PROPERTY IS WITHIN A C-3-R (COMMERCIAL-RETAIL) ZONING DISTRICT
AND AN 80-130-F HEIGHT AND BULK DISTRICT.

PREAMBLE

WHEREAS, on February 14, 2013, Tom Lewis of Restoration & Consulting INC. (“Applicant”) filed an
application with the San Francisco Planning Department (“Department”) for a Permit to Alter for an
exterior restoration. The subject building is located on Lot 003 in Assessor’s Block 0326, a Category II
(Significant) building historically known as the Emerson Building and locally designated under Article 11,
Appendix B of the Planning Code. Specifically, the proposal is to replace the top course of damaged terra
cotta at the cornice line and just below the parapet wall (at horizontal geisons) with glass fiber reinforced
concrete (GFRC) that would match in color, texture, and profile. The structural steel supporting the
subject terra cotta will also be replaced due to corrosive damage.

www.sfplanning.org
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WHEREAS, the Project was determined by the Department to be categorically exempt from
environmental review. The Historic Preservation Commission (hereinafter “Commission”) has reviewed
and concurs with said determination.

WHEREAS, on April 17, 2013, the Commission conducted a duly noticed public hearing on Permit to
Alter application No. 2013.0167H (“Project”).

WHEREAS, in reviewing the application, the Commission has had available for its review and
consideration case reports, plans, and other materials pertaining to the Project contained in the
Department’s case files, and has reviewed and heard testimony and received materials from interested
parties during the public hearing on the Project.

MOVED, that the Commission hereby APPROVES WITH CONDITIONS the Permit to Alter, in
conformance with the architectural plans dated February 25, 2013 and labeled Exhibit A on file in the
docket for Case No. 2013.0167H based on the following findings:

CONDITIONS OF APPROVAL

1. The Project Sponsor shall submit a maintenance plan outlining how the match between the two
materials will be maintained through time and the frequency of GFRC coating application
requirement for review and approval by Department Preservation Staff prior to issuance of a building

permit.

2. Cleaning of the terra cotta shall be conducted consistent with the masonry cleaning practice outlined
in Preservation Brief 1 — Cleaning and Water-Repellent Treatments for Historic Masonry Buildings,
which include but are not limited to, exercising extreme care in the cleaning of terra cotta to ensure no
damage will occur as a result of cleaning and which may require several mock-ups prior to selection

of the proper techniques.

3. The Project Sponsor shall submit revised plans with details that accurately match the profiles of the

existing terra cotta units and replacement GFRC units prior to issuance of a building permit.

FINDINGS

Having reviewed all the materials identified in the recitals above and having heard oral testimony and
arguments, this Commission finds, concludes, and determines as follows:

1. The above recitals are accurate and also constitute findings of the Commission.
2. Findings pursuant to Article 11:

The Commission has determined that the proposed work is compatible with the exterior

SAN FRANCISCO
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character-defining features of the subject property and meets the requirements of Article 11 of the
Planning Code:

e That the proposal will address public safety issues due to the damaged terra cotta becoming a falling
hazard on the public right-of-way;

e That the new GFRC replacement units will match the existing historic terra cotta in design,
color, texture and finish;

e That new GFRC replacement units will be installed only at the top course of the cornice where the
existing terra cotta is beyond repair;

e That the proposal respects the character-defining features of the subject building;

e That the architectural character of the subject building will be maintained and that replacement
elements will not affect the building’s overall appearance;

e That the integrity of distinctive stylistic features and examples of skilled craftsmanship that
characterize the building shall be preserved; and,

e That all new materials shall match the historic material in composition, design, color, texture,
finish and other visual qualities and shall be based on accurate duplication of features.

e That the proposed project meets the following Secretary of the Interior’s Standards for Rehabilitation:

Standard 1: property shall be used for its historic purpose or be placed in a new use that requires
minimal change to the defining characteristics of the building and its site and environment.

Standard 2: The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall be avoided.

Standard 4: Changes to a property that have acquired historic significance in their own right will be
retained and preserved.

Standard 5: Distinctive features, finishes, and construction techniques or examples of fine
craftsmanship that characterize a property will be preserved.

Standard 6: Deteriorated historic features will be repaired rather than replaced. Where the severity
of deterioration requires replacement of a distinctive feature, the new feature will match the old in
design, color, texture, and where possible, materials. Replacement of missing features will be
substantiated by documentary and physical evidence.

Standard 7: Chemical or physical treatments, if possible, will be undertaken using the gentlest means
possible. Treatments that cause damage to historic materials will not be used.

Standard 9: New additions, exterior alterations, or related new construction will not destroy historic
materials and features that characterize the building. The new work will be differentiated from the old
and will be compatible with the historic materials, features, size, scale and proportion, and massing to
protect the integrity of the property and its environment

For these reasons, the proposal overall, is appropriate for and consistent with the purposes of Article 11,
meets the standards of Article 1111.6 of the Planning Code and complies with the Secretary of the Interior’s
Standards for Rehabilitation.

SAN FRANCISCO
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3. General Plan Compliance. The proposed Permit to Alter is, on balance, consistent with the
following Objectives and Policies of the General Plan:

I. URBAN DESIGN ELEMENT
THE URBAN DESIGN ELEMENT CONCERNS THE PHYSICAL CHARACTER AND ORDER OF THE
CITY, AND THE RELATIONSHIP BETWEEN PEOPLE AND THEIR ENVIRONMENT.

GOALS

The Urban Design Element is concerned both with development and with preservation. It is a concerted effort to
recognize the positive attributes of the city, to enhance and conserve those attributes, and to improve the living
environment where it is less than satisfactory. The Plan is a definition of quality, a definition based upon human
needs.

OBJECTIVE 1
EMPHASIS OF THE CHARACTERISTIC PATTERN WHICH GIVES TO THE CITY AND ITS
NEIGHBORHOODS AN IMAGE, A SENSE OF PURPOSE, AND A MEANS OF ORIENTATION.

POLICY 1.3
Recognize that buildings, when seen together, produce a total effect that characterizes the city and its districts.

OBJECTIVE 2
CONSERVATION OF RESOURCES WHICH PROVIDE A SENSE OF NATURE, CONTINUITY WITH
THE PAST, AND FREEDOM FROM OVERCROWDING.

POLICY 2.4
Preserve notable landmarks and areas of historic, architectural or aesthetic value, and promote the preservation of
other buildings and features that provide continuity with past development.

POLICY 2.5
Use care in remodeling of older buildings, in order to enhance rather than weaken the original character of such
buildings.

POLICY 2.7
Recognize and protect outstanding and unique areas that contribute in an extraordinary degree to San Francisco’s
visual form and character.

The goal of a Permit to Alter is to provide additional oversight for buildings and districts that are
architecturally or culturally significant to the City in order to protect the qualities that are associated with
that significance.

The proposed project qualifies for a Permit to Alter and therefore furthers these policies and objectives by
maintaining and preserving the character-defining features of the subject property for the future enjoyment
and education of San Francisco residents and visitors.

SAN FRANCISCO
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4. The proposed project is generally consistent with the eight General Plan priority policies set forth in
Section 101.1 in that:
A) The existing neighborhood-serving retail uses will be preserved and enhanced and future
opportunities for resident employment in and ownership of such businesses will be
enhanced:

The proposed project will not have an impact on neighborhood serving retail uses.

B) The existing housing and neighborhood character will be conserved and protected in order to
preserve the cultural and economic diversity of our neighborhoods:

The proposed project will strengthen neighborhood character by respecting the character-defining features of
the building in conformance with the Secretary of the Interior’s Standards

C) The City’s supply of affordable housing will be preserved and enhanced:
The project will not affect the City’s affordable housing supply.

D) The commuter traffic will not impede MUNI transit service or overburden our streets or
neighborhood parking;:

The proposed project will not result in commuter traffic impeding MUNI transit service or overburdening the
streets or neighborhood parking. It will provide sufficient off-street parking for the proposed units.

E) A diverse economic base will be maintained by protecting our industrial and service sectors from
displacement due to commercial office development. And future opportunities for resident

employment and ownership in these sectors will be enhanced:

The proposed project is located on Market Street and will not have a direct impact on the displacement of
industrial and service sectors.

F) The City will achieve the greatest possible preparedness to protect against injury and loss of life in
an earthquake.

All construction will be executed in compliance with all applicable construction and safety measures.
G) That landmark and historic buildings will be preserved:

The proposed project is in conformance with Article 11 of the Planning Code and the Secretary of the
Interior’s Standards.

H) Parks and open space and their access to sunlight and vistas will be protected from
development:

SAN FRANCISCO
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The proposed project will not impact the access to sunlight or vistas for the parks and open space.

5. For these reasons, the proposal overall, appears to meet the Secretary of the Interior’s Standards and the
provisions of Article 11 of the Planning Code regarding Major Alterations to Category II (Significant)
buildings.

DECISION

That based upon the Record, the submissions by the Applicant, the staff of the Department and other
interested parties, the oral testimony presented to this Commission at the public hearings, and all other
written materials submitted by all parties, the Commission hereby GRANTS a Permit to Alter for the
property located at Lot 003 in Assessor’s Block 0326 for proposed work in conformance with the
architectural submittal dated February 25, 2013 and labeled Exhibit A on file in the docket for Case No.
2013.0167H.

APPEAL AND EFFECTIVE DATE OF MOTION: The Commission’s decision on a Permit to Alter
shall be final unless appealed within thirty (30) days after the date of this Motion No. XXXX. Any
appeal shall be made to the Board of Appeals, unless the proposed project requires Board of
Supervisors approval or is appealed to the Board of Supervisors as a conditional use, in which case
any appeal shall be made to the Board of Supervisors (see Charter Section 4.135). For further
information, please contact the Board of Appeals in person at 1650 Mission Street, (Room 304) or call
(415) 575-6880.

THIS IS NOT A PERMIT TO COMMENCE ANY WORK OR CHANGE OF OCCUPANCY UNLESS
NO BUILDING PERMIT IS REQUIRED. PERMITS FROM THE DEPARTMENT OF BUILDING
INSPECTION (and any other appropriate agencies) MUST BE SECURED BEFORE WORK IS
STARTED OR OCCUPANCY IS CHANGED.

I hereby certify that the Historical Preservation Commission ADOPTED the foregoing Motion on
April 17, 2013.

Jonas P. Ionin

Acting Commission Secretary

AYES:

NAYS:

ABSENT:

ADOPTED: April 17, 2013

SAN FRANCISCO
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Sanborn Map*
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Aerial Photo
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Zoning Map
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Site Photos
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GFRC Mockup Photos

Profiles of existing Terra Cotta and replacement GFRC units
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GFRC Mockup Photos

Different finish colors that were considered
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GFRC Mockup Photos

Existing and proposed joint finish
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THIN-FILL 55

THIN SECTION REPROFILING MORTAR

DESCRIPTION:

THIN-FILL 55 is a latex-modified reprofiling
mortar for vertical and non-traffic bearing horizontal
masonry and concrete surfaces. THIN-FILL 55
allows application of thin-section patches of 1/32 to
1/8 inch depth while maintaining excellent adhesion,
strength, breathability and resistance to cracking.

THIN-FILL 55 provides smooth finishes which can
also be further polished to repair glazed terra cottaor
polished stone profiles. Optional subsequent
application of Aquathane UA210 NCL glaze
replacement coating alows close duplication of
existing terra cotta and stone finishes.

FEATURES:

« Ultra Fine texture for smooth finishing and
thin-section repair

e Can be further polished with 400 Grit
sandpaper to achieve near-glaze texture

e Tough, Durable, Breathable, Low Modulus

e Available in Standard Grey, White and
Custom Colors

* Non-Silica fine aggregates used to avoid
respirable toxic silica handling

APPLICATION:

1. Surface Preparation: Surfaces must be clean,
rough, damp or dry, and free of form oil, curing
compounds, grease, ail, dirt, efflorescence, coatings,
or other materials which may hinder adhesion.
Dampen sufaces with clean water or prime with a
slightly thinned brush coat of THIN-FILL 55 before
patching, but do not apply over standing or seeping
water.

2. Mixing: Whilemixing, add latex THIN-FILL 55,
and mix to a stiff pasty consistency. Mix
approximately 1 gallon of liquid per 1/2-cubic foot
bag. Mix for 4 minutes using low speed (250 rpm)
drill mixer.

Where’s the Repair? Glazed terra cotta spall, upper left corner, filled
and smoothed using Thin-Fill 55 prior to glazing and speckling with
Uquathane UA210 coatings, matched to original glaze colors. Project

s an Historic school restoration in Charleston, SC.

TECHNICAL PROPERTIES:

Property Standard Result
Weather No Change,
Resistance ASTM G53 500 hours
Bond : : .
Strength Direct Tensile | 150 psi min.
i <0.08%
Drying ASTM C157 °
Shrinkage
Modulus of 6
Elasticity ASTM C580 <1.5x 10
3. Application: Mix only what will be applied
within  20-40 minutes. Mixes should not be

retempered by repeated latex or water addition.
Apply using standard plastering tools, and work into
surface profile to assure complete filling and bond.
For patches over 1/4 inch depth use Custom
SYSTEM 45.



Depending on weather and working conditions,
material reachesinitial setin 1-4 hours. Keep patches
damp by misting with clean water after initial set,
when working in hot, dry, windy conditions. Do not
wet cure for more than 8 hours. Do not subject to
water immersion. Finish after material reaches
“thumbprint” hardness. Material may be sanded or
polished after set.

MINIMUM APPLICATION TEMPERATURE:
45° F (6° C). Consider air, product, and surface
temperatures when working near minimum
temperatures.

Safety & Handling: CAUTION!! May contain
free silica. Avoid breathing dust. Use
NIOSH-approved toxic dust mask rated for silica
Contains Portland cement-Alkaline material;
Avoid skin and eye contact. In case of eye contact
flush with clean water for 15 minutes and consult
physician. Read and observe all safety and
handling guidelines as detailed in the Material
Safety Data Sheet supplied with this product.
Storein dry area, off floor.

FOR COMMERCIAL AND INDUSTRIAL USE
ONLY

:\/goﬁdon Coaﬁngzﬁ , ﬂnc.

3 Northwest Drive, Plainville, CT 06062
Phone: (860) 747-2220 or (800) 697-8055 Fax: (860) 747-2280 or (800) 697-8044

E-mail: edison@edisoncoatings.com Internet: www.edisoncoatings.com

Edison Coatings products are for commercial use only. In case of defect in manufacture or packa inq materials will be
reglaced at no cost. No other warranty, except for such replacement, express or implied, is, i effect. Anr¥ implied
warranty of merchantability or fitness for a parficular purpose Is expressly disclaimed. Although information and adyice
squhe, In this publication are believed to be reliable, they do not represent performance specifications and no
obligation or liability is assumed for advice given or results obtained, Product formulations and Per ormance
characteristics are subject to change without notice. Other conditions and limitations may be imposed at fime of sale.
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Ccustom SYSTEM 45

Composite Repair Compounds for
Stone, Masonry & Concrete



Custom SYSTEM 45

Edison Custom SYSTEM 45 products are
two-component, latex-modified, cementitious
compounds used to produce highly durable
and compatible aesthetic repairs to masonry
and concrete. They may also be used as
stone-like finishes on a variety of other
substrates.

Over the course of three decades of successful
application on historic restoration projects,
Custom SYSTEM 45 masonry repair mortars
have been matched to over three thousand
different types and colors of natural stone,
concrete and clay masonry. Ten distinct base
formulas are used:

TYPE SUBSTRATE
BL BLUESTONE
BR BRICK
CN ARCHITECTURAL CONCRETE
GR GRANITE
LC LIMESTONE & CALCAREOUS CAST STONE
MR MARBLE
SD SILICEOUS SANDSTONE & BROWNSTONE
SL SLATE
ST PORTLAND CEMENT STUCCO
TC TERRA COTTA & BRICK

For custom masonry repointing mortars, refer to the
product data for SPEC-JOINT 46. For complete
cement plaster replacement systems, refer to the product
data sheet for CEM-PLAST 54. For natural cement
systems, see Rosendale Natural Cement Products .

In each case a mechanically compatible
formulation is prepared, based on suitable
aggregates of similar composition, color and
gradation to the material being repaired. Final
color adjustment is achieved, where required,
using low levels of highly stable inorganic
pigments and fillers.

Custom SYSTEM 45 has provided durable,
inconspicuous repairs on a wide variety of

structures, including churches, schools,
monuments, post offices, courthouses,
university buildings, hospitals, libraries,

railroad stations, apartment buildings, hotels,
office buildings and private residences.

RL-SERIES RESTORATION LATEXES
RL-1 STANDARD, TROWEL GRADE
RL-2 CASTING & COATING GRADE
RL-3 MARINE & IMMERSION GRADE
RL-4 HIGH PERMEABILITY GRADE
RL-5 HOT WEATHER GRADE

RL-6 COLD WEATHER GRADE

FEATURES:

Custom SYSTEM 45 has been formulated to
provide an optimum balance of the most
important performance properties. These
include:

High Adhesive Bond Strength
High Dimensional Stability

Substrate-Specific Coefficient of
Thermal Expansion

Low Modulus of Elasticity

Compatible Liquid and Moisture Vapor
Permeability

Natural Appearance
Excellent Workability

All of these properties influence the long-term
performance and compatibility of the repair
with the substrate.

High Tensile Bond Strength (Adhesion)

Tenacious adhesion to all types of properly
prepared concrete and masonry surfaces is a
primary performance requirement for any
repair material. High tensile bond strength is
of primary importance, because the other
performance properties are irrelevant if the
product is no longer bonded to the substrate.

Custom SYSTEM 45  latex-modified
cement-based mortars achieve higher direct
tensile bond than the competitive unmodified
mortars. Performance exceeds recommended
minimum levels indicated in ICRI Guideline
03733, Guide to Selecting and Specifying
Concrete Repair Materials.

Low Modulus of Elasticity (’Stiffness”)

Of critical importance to the durability of
masonry repair materials is the elimination of
stress between the repair mortar and the host
substrate. Materials which are low in modulus
of elasticity (low in “stiffness”) deform to
relieve stress, as opposed to more rigid, higher
modulus materials which may distress
adjacent low strength substrates.

Custom SYSTEM 45 latex-modified mortars
are able to achieve compressive strengths
similar to the substrate being repaired while
maintaining lower modulus than the host
material. This assures that the repair mortar
always behaves as the softer material,



relieving stress and preventing damage
or premature failure.

Appearance: Excellent aesthetic results
are achieved, because color and texture
are closely matched to the existing
masonry. Repairs can be virtually
indistinguishable from original work,
and both accelerated weathering
(ASTM G-53) and natural exposure
testing assure long-term color retention.
Formulations are UV-stable and non-
yellowing.

Dimensional Stability: Practical field
experience indicates that materials
exhibiting high drying shrinkage are
likely to crack and fail prematurely.
ICRI Guide #03733 encourages the use
of materials with low shrinkage, which
is defined as less than 0.05% drying
shrinkage. Custom SYSTEM 45 meets
this requirement, without the use of
expansive components or formation of
ettringite to compensate for shrinkage.
The result is low stress cure and crack
free, durable repairs.

Consistency: Custom SYSTEM 45 is
more reliable and consistent in
appearance and performance than
competitive non-latex mortars or simple
field-mixed mortars. Color,
composition and quality are rigidly
controlled in the manufacturing process,
and critical ingredients are
single-sourced to eliminate variations,
even on projects extending over months
or years and requiring many production
batches. The two components are
simply mixed together and applied,
eliminating any influence by variations
in local aggregate, cement or water
compositions. Under most normal
application conditions, proper curing
and strength are achieved without
special procedures or prolonged wet
curing.

Permeability: Custom SYSTEM 45’s
latex-cement comatrix retains excellent
moisture vapor permeability (>20
perms at %" depth), avoiding moisture
entrapment at the patch/substrate bond
line. Liquid moisture permeability is
comparable with substrate permeability,
allowing repairs to meet the dual

objectives of restoring  building
envelope integrity against moisture
infiltration, while allowing internal

moisture to escape harmlessly.

Thermal Expansion: Coefficient of
thermal expansion for each grade of
Custom SYSTEM 45 is matched to
expansion coefficients of the substrate,
allowing long-term durability in exterior
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a5 Substrate | Custom 45
N Grade | Coefficient | Coefficient
Limestone/
Calcareous LC 25-6.7 5.1
Sandstone/
Siliceous SD 4.5-6.7 6.0
Terra Cotta,
Brick TC ~3 4.1
Marble MR 3.5 47
Granite GR 3.6 5.0
Concrete CN 6-8 7.0

exposures which are subject to wide
temperature variations.

Composition: Part “A” (Restoration
Latex RL-1) is a unique, proprietary
self-crosslinking acrylic emulsion. Part
“B” is a cement-based blend of select
graded aggregates, additives, fillers and
pigments, with performance and
workability-enhancing admixtures. No
chlorides, added gypsum or corrosive or
deleterious additives are used.

Workability: Products are formulated
for excellent workability under a wide
range of repair situations. Product is not
formulated for fast set or rapid
hardening, permitting fine tooling,
carving, shaving, grooving or sculpting
in the period following initial set.
Standard non-sag consistency allows
unsupported build-up of up to 2" on
vertical surfaces without sagging, upto 1
inch on overhead applications. Optional
RL-2 superplasticized grade liquid
allows material to be cast in forms
without changing strength or color.

Constructability: Custom SYSTEM 45
is “user-friendly”. The product allows
some adjustment in working consistency
and supports a wide range of acceptable
application and finishing methods. In
most cases special curing is not required,
assuring that satisfactory results are
obtained under a wide variety of
conditions.

Worker Training: Edison Coatings
conducts “hands-on” training workshops
on a regular basis. This optional course
helps workers achieve optimum results
with maximum efficiency. “On-Site”
training is also available, to help entire

crews achieve high-quality, cost-
effective repairs snd to address
job-specific challenges. Current

workshop schedules can be found on our
web site “Calendar” page and additional
information on “in-house” and “on-site”
programs can be found on the “Training”
page at www.edisoncoatings.com.

Safety: Products are non-corrosive,
non-flammable, non-combustible and
contain no toxic solvents, monomers or
diluents. Low odor allows interior as
well as exterior application. Powder
components are formulated and graded
to exclude toxic crystalline silica.

THE COLOR & GRADE SELECTION
PROCESS

Custom SYSTEM 45 is available in 10 standard
grades and over 3000 colors. Test kits and custom
color matching services are available at nominal
costs. For best results, send cleaned samples of
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the substrate to be repaired to Edison Coatings, Inc. for free evaluation.

Edison Coatings regional dealers often stock the formulations most
commonly used in their area. Call for the nearest stocking dealer
location.

The following are key elements in successful color selection:

1. Choose representative samples for matching. Choose color on the
basis of the actual range of colors on the building. Samples should be
cleaned in the same manner, using the same cleaning agents that will be
used for general building cleaning. Indicate the portion of the sample to
be matched by circling the appropriate area, or by placing an “X” in a
corner of the side to be matched.

2. Use multiple colors. Stone and masonry are often variable in color,
and better overall match is often achieved through use of more than one
color of Custom SYSTEM 45. Intermediate shades can be produced by
blending light and dark shades of Custom SYSTEM 45 in any proportion.

3. Install test patches. The most accurate way to evaluate visual
compatibility is through in situ test patching. Allow adequate cure time
before final evaluation. Initial color should be darker than the substrate.

APPLICATION:

1. Surface Preparation: Durable, effective repairs require clean, sound
substrates. Remove all contaminants, coatings, efflorescence, unsound masonry
and inappropriate previous repair mortars. If large or deep repairs will be
otherwise unsupported, mechanical keying or anchoring is recommended. The
decision to anchor should be based on structural requirements, the condition of the
substrate, patch dimensions and weight, and the extent to which patch integrity
will otherwise rely on adhesion alone. Such decisions and details concerning
spacing and configuration are frequently best made in consultation with a
qualified professional. Good restoration practice should always be observed.

2. Application: Custom SYSTEM 45 may be applied by trowel, spray,
casting-in-place or other commonly used repair techniques. Note: Sponge
floating is not recommended, as it introduces extra water and affects color.

Standard latex component RL-1provides good hand workability under a variety of
application methods and conditions. RL-2 superplasticized liquid produces highly
fluid consistencies, facilitating casting and coating without introducing extra
liquid or changing color and strength. RL-3 provides superior adhesion and
durability for repairs subject to prolonged wet exposure or immersion. RL-4
provides higher permeability for repairs subject to high humidity differentials or
intermittent negative side moist exposures. RL-5 is a hot weather grade, providing
extended working life at temperatures above 85F. RL-6 is a cold weather
formulation, designed to accelerate initial set, to prevent disruption by freezing.
Custom combinations of special properties (e.g. RL2/6 superplasticized/cold
weather) are also available.

a. Priming: For best adhesion, do not apply product to dry surfaces. Slurry coating
is the preferred method of priming, using a thin brush coating of 1 part Custom 45
liquid and 3 parts powder. For best results, apply patching mortar immediately
after priming. Do not allow slurry coat to dry out before patching mortar
placement.

b. Mixing: Best results are obtained when Part A and B are mixed together at
consistent proportions. Determine the powder to liquid proportion which works
and handles best for your particular application and Custom SYSTEM 45
formulation, and then measure the same proportions for each mix. Mix ratios are
generally between 5:1 and 7:1 by weight, or between 3 gts. (3 liters) and 5 quarts (5
liters) per 45-pound (20 kg) pail. Good results can also be obtained by thorough
hand mixing. Do not mix more material than can be applied in about 15 minutes.
Product will adhere and “hang” most efficiently if not mixed too wet.

c. Cold Weather: Minimum temperature for optimum color control is 50°F
(10°C). While good mechanical results are obtained at temperatures above 40°F
(4°C), color development tends to be lighter at low temperatures. For optimum
color control, temperature must be above minimum at time of application, and
must be maintained until product has dried thoroughly. Drying time may vary
from an hour or two (thin patches, warm and dry weather) to overnight (deep

patches, cool and damp con-
ditions). At temperatures be-
low 50F (10 C), use of RL-6
winter grade latex is recom-
mended to accelerate curing.

Store SYSTEM 45
components in a heated area
until just before use. Do not
patch frozen surfaces. Hot
water rinsing of surfaces can
help  achieve  minimum
temperatures under marginal
conditions.  If  auxiliary
heating is used, do not direct
hot exhaust gases at patches.
Moderate temperatures and
air flows work best, and heated air is preferable to burner exhausts, which are high
in CO and CO;.

d. Hot Weather: Store materials in a cool place, out of direct sun. Dampen
surfaces thoroughly with cold water prior to application to reduce suction and slow
product drying. Do not thin excessively or retemper with additional liquid or
water. To improve hot weather workability, shade work areas from direct sun, and
use Restoration Latex RL-5 to extend working time. Lightly mist surfaces or
drape dampened burlap to allow a minimum of 2 hours’ moisture after application.
Over-thinned or rapidly-dried surfaces may develop plastic cracking shortly after
application. Remove and replace any such cracked patches.

e. Interruption: If work will be interrupted due to drop width or other limitations,
always try to work to an inconspicuous “break”, such as a column line or ledge.

f. Color Blending: On masonry exhibiting unit-to-unit color variations, more
than one custom color may be needed to achieve inconspicuous repairs. Generally,
varied blends of patch colors are less conspicuous than a single, uniform repair
color. Alternatively, an intermediate shade should be selected, and color shading
can later be achieved using EXPO 43 cement-based coating or EverKote 300
mineral stain, which may be applied to all or ﬁart of the units which are repaired.
To blend fresh patch %pfearance with weathered adjacent original
materials, use LiquiDirt 94.

g. Finishing & Carving: Product set is not accelerated. Build material steadily,
using a light sweeping stroke, and allowing material to “fatten” for several minutes
between applications. Finishing times may be varied to suit the mechanic, and
while some prefer to tool and finish immediately, while product remains in a
plastic state, others prefer to wait until initial set, typically an hour or so after
application. Product is easily shaved in this stage of hardening, but may be carved
at any time after application. Some additional finishing is also possible the
following day. For very deep repairs, consider forming and pouring full-depth in
asingle application using Custom System 45 mixed with RL-2 Restoration Latex.

h. Curing: Product should be allowed to dry cure after a brief initial moist period.
Do not steam clean or pressure wash patches which have not fully cured.
Application in direct sun will produce temporarily robust colors, which will tone
down to the “normal”color after a brief period of natural exposure. Color
adjustment can also be achieved during cure by application of SYSTEM
90-W-Color or EverKote 300. SYSTEM 90-W-Color is also available in several
translucent shades which simulate the patina of aging, to give repairs a more
“weathered” appearance. For best long-term durability, SYSTEM 90-W can be
applied to all masonry and patch surfaces.

3. Storage & Handling: Proper care should be taken when handling
cement-based materials, to avoid skin and eye contact and avoid breathing dust.
Some formulations contain free silica, and proper NIOSH-approved silica dust
filters should be used. Products should be stored in a dry place, off the ground or
floor, at moderate temperatures. KEEP FROM FREEZING. For complete safety
and handling information, refer to Material Safety Data Sheets furnished with this
product. Shelf life for properly stored material is minimum of 1 year from
date of production.

FOR COMMERCIAL & INDUSTRIAL USE
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Product Information

Silicone
Sealants

FEATURES

» Excellent performance even in
building joints that experience
extreme movement

 Suitable for new and remedial
construction

» Extension/compression capability
of +100/-50 percent

BENEFITS

» Excellent weathering properties and
resistance to sunlight, rain, snow,
and temperature extremes

» Excellent unprimed adhesion to
masonry, concrete substrates

» Easy application over a wide
temperature range

COMPOSITION

» Ultra-low-modulus, one-part,
neutral-cure silicone sealant

DOW CORNING

Dow Corning® 790
Silicone Building Sealant

Ultra-low-modulus sealant for new and remedial construction
joint sealing applications

APPLICATIONS

Dow Corning® 790 Silicone Building Sealant offers outstanding unprimed
adhesion to masonry and is particularly effective for sealing expansion and control
joints, precast concrete panel joints, Exterior Insulation and Finish Systems (EIFS)
joints, curtainwall joints, mullion joints, stone pavers, and many other construction
joints. When used in accordance with Dow Corning application and testing recom-
mendations, the sealant forms a durable, flexible, watertight bond with many
common building materials, including combinations of stone, concrete, masonry,
granite, marble, aluminum, painted substrates, and glass.

TYPICAL PROPERTIES

Specification Writers: Please contact your local Dow Corning Sales Application Engineer
or Dow Corning Customer Service before writing specifications on this product.

Method Test Unit Result
As Supplied
ASTM C 679  Tack-Free Time, 50% RH hours 1
Curing Time, 50% RH,
at 25°C (77°F), 3/8" depth days 7-14
Full Adhesion, cured joint days 14-21
ASTM D 2202 Flow, Sag, or Slump None
CTM'98 B Working Time minutes 10-20
EPA Method 24 VOC Content?, maximum g/L 43
As Cured — After 7 days at 25°C (77°F) and 50% RH
ASTM C 661 Durometer Hardness, Shore A points 15
ASTM D 412 Tensile Strength, maximum psi (kg/mm?) 100 (0.070)
ASTM C 794  Peel Strength Ib/in (kg/cm) 25 (4.46)
ASTM C 1135 Tensile,
at 25% extension psi (kg/mm?) 15 (0.010)
at 50% extension psi (kg/mm?) 20 (1.015)
ASTM C 719  Joint Movement Capabilities
Extension/Compression percent +100/-50
ASTM C 1248 Staining, various substrates None

!CTMs (Corporate Test Methods) correspond to standard ASTM tests in most instances. Copies of CTMs are avail-
able upon request.

“Based on South Coast Air Quality Management District of California. Maximum VOC is listed both inclusive and
exclusive of water and exempt compounds. For a VOC data sheet for a specific sealant color, please send your request
to product.inquiry@dowcorning.com.

DESCRIPTION

Suitable for new construction or reme-
dial applications, Dow Corning 790
Silicone Building Sealant provides
excellent performance, even in build-
ing joints that experience extreme
movement. It places a low stress on
the sealant/substrate bond line to mini-
mize failures in moving joints.

Dow Corning 790 Silicone Building
Sealant is available in 11 colors: black,
precast white, gray, natural stone,
bronze, adobe tan, blue spruce, rustic
brick, sandstone, charcoal, and dusty
rose. Custom colors are available upon
request.



APPROVALS/
SPECIFICATIONS

This sealant meets or exceeds the

requirements of:

* ASTM Specification C 920, Type S,
Grade NS, Class 100/50, Use T, NT,
M, G, A, and O

* Many UL wall/floor fire designs,
some without a protective cover
plate (see www.ul.com for current
listing)

 Fire Tests of Building Construction
and Materials, UL 263 (ASTM E 119)

Data from an independent test lab and
Sealant, Waterproofing and Restoration
Institute validation are available from
Dow Corning and the SWR Institute.
A complete product specification sheet
for this product is available upon
request.

HOW TO USE

Consult the current version of the
Dow Corning Americas Technical
Manual, Form No. 62-1112, (available
from www.dowcorning.com/construction)
for detailed information on application
methods, joint design, field testing, and
warranty requirements when using
Dow Corning® brand sealants. Please
contact your local Dow Corning Sales
Application Engineer for specific advice.

HANDLING PRECAUTIONS
PRODUCT SAFETY INFORMATION
REQUIRED FOR SAFE USE IS NOT
INCLUDED IN THIS DOCUMENT.
BEFORE HANDLING, READ PROD-
UCT AND MATERIAL SAFETY

SEALANT- WATERPROOFING

MU & RESTORATION INSTITUTE

Issued to: Dow Corning Corp.
Product: 790 Silicone Building Sealant
C719: Pass _ v Ext:+100% Comp:-50%

Substrate: Mortar, Aluminum, Glass
[Dow Corning 1200 Primer used on aluminum substrates]

€661: Rating 15
Validation Date: 10/09/06 - 10/08/11
No. 1006-7901011 Copyright © 2006

SEALANT VALIDATION
www.swrionline.org

DATA SHEETS AND CONTAINER
LABELS FOR SAFE USE, PHYSICAL
AND HEALTH HAZARD INFORMA-
TION. THE MATERIAL SAFETY
DATA SHEET IS AVAILABLE ON
THE DOW CORNING WEBSITE AT
WWW.DOWCORNING.COM, OR
FROM YOUR DOW CORNING
SALES APPLICATION ENGINEER,
OR DISTRIBUTOR, OR BY CALL-
ING DOW CORNING CUSTOMER
SERVICE.

USABLE LIFE AND
STORAGE

When stored at or below 32°C (90°F),
Dow Corning 790 Silicone Building
Sealant has a shelf life of 12 months
from date of manufacture. Refer to
product packaging for “Use By” date.

PACKAGING

Dow Corning 790 Silicone Building
Sealant is packaged in 10.3-fl 0z (305-
mL) disposable cartridges that fit ordi-
nary caulking guns, 20-fl 0z (590-mL)
E-Z Pak foil sausages that fit caulking
guns, and also in 2.0- and 4.5-gal
(7.5- and 17-L) bulk pails. It can be
dispensed by many air-operated guns
and most types of bulk dispensing
equipment.

LIMITATIONS

Dow Corning 790 Silicone Building

Sealant should not be applied:

 In structural applications.

* Below grade or to materials that
outgas, which can cause bubbling
in curing sealant.

* On brass or copper or other similar
material that can be corroded.

» To surfaces that are continuously
immersed in water.

» For use as an interior penetration
firestop sealing system.

* To building materials that bleed oils,
plasticizers, or solvents — materials
such as impregnated wood, oil-
based caulks, green or partially
vulcanized rubber gaskets, or tapes
or bituminous below-grade water-
proofing and asphalt-impregnated
fiberboard.

* In totally confined spaces because
the sealant requires atmospheric

moisture for cure.

» To surfaces that will be painted
after application. The paint film
will not stretch with the extension
of the sealant and may crack and
peel and most likely will not adhere
to the sealant.

» To surfaces in direct or indirect
contact with food.

» To wet or frost-laden surfaces.

* In applications where solvents or
primers are not fully dried prior to
sealant application. Uncured seal-
ant is very sensitive to many sol-
vents, primers, and cleaning agents;
these may cause the sealant to
remain uncured or tacky.

This product is neither tested nor rep-
resented as suitable for medical or
pharmaceutical uses.

HEALTH AND
ENVIRONMENTAL
INFORMATION

To support customers in their product
safety needs, Dow Corning has an
extensive Product Stewardship organi-
zation and a team of Product Safety
and Regulatory Compliance (PS&RC)
specialists available in each area.

For further information, please see our
website, www.dowcorning.com, or
consult your local Dow Corning Sales
Application Engineer.

LIMITED WARRANTY
INFORMATION - PLEASE
READ CAREFULLY

The information contained herein is
offered in good faith and is believed
to be accurate. However, because con-
ditions and methods of use of our
products are beyond our control, this
information should not be used in sub-
stitution for customer’s tests to ensure
that Dow Corning’s products are safe,
effective, and fully satisfactory for the
intended end use. Suggestions of use
shall not be taken as inducements to
infringe any patent.

Dow Corning’s sole warranty is that
the product will meet the Dow Corning
sales specifications in effect at the
time of shipment.



Your exclusive remedy for breach of
such warranty is limited to refund of
purchase price or replacement of any
product shown to be other than as
warranted.

DOW CORNING SPECIFICALLY
DISCLAIMS ANY OTHER EXPRESS
OR IMPLIED WARRANTY OF FIT-
NESS FOR A PARTICULAR PUR-
POSE OR MERCHANTABILITY.

DOW CORNING DISCLAIMS LIA-
BILITY FOR ANY INCIDENTAL
OR CONSEQUENTIAL
DAMAGES.

A 20-year Weatherseal Limited
Warranty is available. Some testing
may be required. Consult your
Dow Corning Sales Application
Engineer for details.

Printed in USA
Form No. 61-884M-01

AGP8453

Dow Corning is a registered trademark of Dow Corning Corporation.
©2000-2007 Dow Corning Corporation. All rights reserved.



AQUATHANE UA-210

Waterborne Polyurethane Coatings
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PHOTO, ABOVE: Dozens of custom Aquathane UA210 NCL colors were used to restoredecorative terra cotta elements at this Florida museum.

Specialty Coatings for
Special Applications:

+ARCHITECTURAL
+~ANTI-GRAFFITI

~TERRA COTTA
RESTORATION

~INDUSTRIAL
+~ANTI-CORROSION

PHOTO:Three custom colors of Aquathane UA210 E were used on extensive terra cotta glaze repairs at this Historic Register site.



AQUATHANE UA210-Series

DESCRIPTION:

AQUATHANE UA-210
series products are
high-performance
waterborne
polyurethane-based
coatings. They are
breathing, low in odor,
VOC-Compliant and
fast drying. The series
includes products which
cure to tough, flexible
films of varying degrees
of hardness for different
applications.

APPLICATIONS:

AQUATHANE UA-210
applications include:

v' Anti-Graffiti
Coatings - Interior
and Exterior

v’ Terra Cotta and Brick
Glaze Replication

v/ UV-Stable, Chemical
Resistant Seal Coats
for Epoxy Flooring

v Wood, Stone and
Concrete Sealers

v" Stain Resistant Wall
& Floor Coatings

v Many Previously
Coated Surfaces

COLORS &
FINISHES:

AQUATHANE UA210-
Series products are
available in Clear and 900
standard colors. Custom
color matching is also
available.

AQUATHANE UA-210
tint bases allow Edison
Coatings Dealers to
perform immediate
in-house tinting.

Gloss, Satin and Flat
Finishes are offered.

AQUATHANE UA-210 Products

TYPE H Severe Service
Type H is a reactive polyurethane emulsion
designed for use in the most challenging
applications. This self-crosslinking aliphatic
urethane resists abrasion and intermittent
exposure to water and many chemicals. It is
used in interior and exterior concrete floor and
deck coating, maintenance coating and many
other specialty applications. Clear Type H is
USDA-accepted for use on incidental food
contact surfaces in federally inspected meat
and poultry packing plants.

TYPE A/G Anti-Graffiti
Similar in composition and appearance to
Type H, the A/G formulation incorporates
fluoropolymer stain-release agents to facilitate
removal of spray paints, inks, crayons,
markers and other coatings. AQUATHANE
UA-210 TYPE A/G does not darken or
discolor most surfaces. Low odor application
permits easy use and touch-up in interior
applications such as school buildings,
residential hallways, underground parking
structures, elevators and many institutional
settings. Product resists hydrocarbon solvents
typically incorporated in paints, markers and
other coatings, allowing removal by use of
similar solvents or proprietary cleaners.

TYPE NCL Heavy Duty
Closely related in composition to Type H,
Type NCL omits the self-crosslinking feature
to produce more flexible films. Long service
life and excellent appearance retention make
Type NCL the preferred grade for wood
finishing and other heavy-duty applications.

TYPE E Architectural/Elastomeric
This highly flexibilized grade is designed for
use on a wide variety of substrates.It may be
used directly over porous substrates or in
conjunction with Type G Bonding Additive or
#240 Primer over glazed brick, terra cotta,
polished stone and other substrates. It may be
used over Elastowall 351 and Elasto-Deck
350 breathable coatings, to provide luster and
abrasion resistance without compromising
crack-bridging performance. It has also been
used as a seal coat over thermally sprayed zinc
protection systems for steel structures, where
the product’s excellent resistance to weather
and water extend the service life of the
protective zinc treatment.

TYPE EE Elastomeric
This highly elastomeric grade may be used
wherever higher elongations and deflection
are required. Sports floors, exterior decks and
balconies are typical uses.

TYPE F Floor Sealer
Type F provides a tough, traffic resistant film
for sealing and
dust-proofing  concrete
floors and providing

resistance to intermittent
exposure to a variety of
chemicals.

ADDITIVES &
PRIMERS

Special additives are
available to aid in the achievement of
particular objectives.

TYPE G ADDITIVE: Glass, Ceramic,
Non-Porous Surfaces
For applications on glass, glazed masonry,
hard stone, smooth/dense concrete and other
non-porous substrates, TYPE G Additive is
used to chemically bond AQUATHANE
UA-210 coatings to the substrate. The
additive reacts with limestone, sandstone,
concrete, marble, granite, stucco, iron,
aluminum, lime and masonry mortars,
resulting in durable adhesion. NOTE: Use of
Type G Additive is not a replacement for
proper cleaning, and surfaces cleaned with
acidic cleaners must be neutralized with an
alkaline detergent after-wash and thoroughly
rinsed with clean water.
TYPE A/G ADDITIVE Stain Release
This fluoropolymer additive may be added to
any grade of AQUATHANE UA-210 to
improve resistance to staining, paints and
markers.

#240 PRIMER Dense Surfaces

This one-component waterborne primer
develops high bond strength to a wide variety
of surfaces, including glazed brick, terra cotta,
hard-finished concrete and polished stone.

AQUAPRIME 211Z Metal Primer
Corrosion-resistant zinc/acrylic primer for
steel, galvanized steel and aluminum.



PROPERTIES

PROPERTY DESCRIPTION
Resists solvents, paints, markers, fuels,
oils & water
Toluene, 24 hr. Imm. No Effect
Chemical Gasoline, 24 hr. Imm.  No Effect
Res?s:?;\%e* Sodium Hydroxide, TN,
1-hour spot test No Effect

(After 7-day air
dry)

Methanol, 24 hr. Imm. Softens, Recovers
Isopropanol, 24 hr. Imm. Softens, Recovers
Water, 90-day immers. Swells, Recovers
M. E. K. Rub Resistance 150+ Passed

Corrosion
Resistance*, Rusting (ASTM D-610)  No effect
Humidity 3, | Blistering(ASTM D-714)  No effect

H, 1000 hrs.) | Loss in Gloss No effect

e Stable, dE<5; Premium, UV-Stable
X;/Tﬂquggy' aliphatic pret_hane composition provides
4000 hrs. long service life for typical architectural
: and industrial applications

66%}311%5?’ 91(Clear Gloss Formula)
Fast Drying

(70F, 50% RH)

Dry to touch: 30-60 minutes;
Through dry: 60-120 minutes

4 hours 25%
ﬁ%prizldness 8 hours 35%
Development | 24 hours 60%
(% of ultimate) | 7 days 100%
Force Cure 20 mins. @ 180°F
Sward
Hardness 48
Abrasion
Resistance,
Taber Abraser, | 6 mg loss
CS-17 Wheel,
1000 cycles,
10009 load
Impact
Resistance 160/160 Ib Pass
(Dir/Rev)

Composition

Aliphatic polyurethane emulsion with
additives, catalysts, surfactants, pigments,
resins and modifiers

Compatibility

May be applied over a wide varieié of
substrates and previous coatings (Confirm
through testing prior to application.)
Typical substrates include concrete,
masonry, glazed brick and terra cotta,
stone, wood, steel, aluminum and many
latex, oil and epoxy-based coatings.
Bonc{ing Additive or Primer required for
some substrates and exposures.

Colors,
Finishes

Clear, White, Custom Colors

Tint Bases may be tinted in-house by
Edison Dealers to match 880-Color fan
deck system.

Gloss, Satin and Flat Finishes

* Values shown are for clear UA-210H

VARIOUS GRADES - TYPICAL
PROPERTIES

TYPE Elongation Tensile Strength
H 50-70% 7000 psi
A/G 50-70% 6000 psi
NCL 100-150% 6000 psi
E 300-400% 4500 psi
EE 400-600% 3500 psi
F 10-25% 2500 psi
SAFETY:

AQUATHANE products are low in odor, non-flammable,
low VOC, and non-hazardous when used with adequate
ventilation and when care is taken to avoid eye and
prolonged skin contact.

LIMITATIONS:

AQUATHANE products are not intended for use in
continuous submersion or continuous high humidity
exposures. For continuous immersion/high humidity
services, we recommend using AQUEPOXY 250
immersion-grade waterborne epoxy coating system.

AQUATHANE products must not be applied at
temperatures below 50°F(10°C), as improper or damaged
films may result.

APPLICATION

1. Preparation: AQUATHANE UA-210 is supplied ready to use,
and is generally not thinned. Flatted formulas may be thinned by
addition of 5-10% clean potable water, if necessary. Pigmented
formulas should be thoroughly stirred before each use.
Applications involving use of Type G bonding additive require
addition of the additive as a second component just prior to
application. Mixtures with Type G should be used within one day.

Surfaces should be dust free and clean. Remove all grease, oil and
other contaminants and roughen previous coatings to the extent
required to get good wetting of the substrate. Prior to large-scale
application, particularly over plastics, questionable surfaces or
previous coatings, apply an inconspicuous test area to confirm
adhesion and compatibility. If adhesion is inadequate, consult



Edison Coatings, Inc. regarding use of an adhesion-promoting
primer.

2. Application: Apply AQUATHANE UA-210 at 200 - 400 sq.
ft./gallon by brush, pad, roller or low pressure airless spray. Apply
evenly and moderately, avoiding rundown or ponding. Avoid
excessive agitation or pressure, and avoid whipping air into the
product as this may generate foam. A second coat may be applied,
if needed, at any time following through-drying of the first coat.
Do not apply at temperatures below 50°F (10°C) or when
temperatures may fall below 50°F before through-drying. NOTE:
Lo-Temp Aquathane UA210E or EE may be applied at 40°F.

NOTE: Temperature, humidity and air movement all effect
drying and curing times. When working at marginal conditions,
allow sufficient extra dry and cure times to compensate.

On porous surfaces, UA-210 generally will require 2 or more
coats. Gloss may be increased by applying additional coatings as
required for particular job conditions.

In anti-graffiti applications, sufficient material must be applied to
build a continuous surface film. Generally two coats will be
adequate, but deeply textured or highly porous surfaces may
require additional coatings. Multiple coatings (three or more) may
limit capacity of the coating to “breathe”, or transmit vapor.

On wood surfaces, AQUATHANE UA-210 may exhibit slight
grain-raising tendencies. For smoothest finish, sand lightly
between first and second coats. On hardwood floors, cedar siding
or other natural wood surfaces, staining may be desired prior to
AQUATHANE UA-210 application. While the product is
compatible with many oil and waterborne stains following
overnight drying, compatibility testing in an inconspicuous area is
always recommended. Some highly porous or moisture-sensitive
fiberboards or simulated wood products may require the use of a
sealer/primer before application of AQUATHANE UA-210.

On steel, galvanized steel and aluminum surfaces,
abrasive cleaning is required to remove rust, loose scale
or other corrosion products. This is followed by
application of corrosion-inhibiting, adhesion-promoting
primer AQUAPRIME 211.

Over 350-Series coatings and #240 Primer, base coats
must be thoroughly dry before application.

3. Curing: AQUATHANE UA-210requires curing time
before developing full traffic and chemical resistance.
Type A/G Graffiti resistance roughly parallels strength
development, indicated above. Protection of surfaces
from vandalism for at least 24-48 hours following
application is recommended when possible. Cure may

be accelerated by heating to 180°F for 20 minutes, following
drying. Do not subject uncured films to heavy moisture or
standing water.

4. Graffiti Maintenance: AQUATHANE UA-210 Type A/G is
intended to withstand repeated cleanings before reapplication is
required. Most markers and spray enamels can be removed using
Xylene without damage to the AQUATHANE coating. If stronger
removal is required, methyl ethyl ketone may be used. Proprietary
cleaners should be tested before use. Some highly durable stains
may require the use of a heavy duty paste paint remover. When
using strong removal agents, some loss of gloss in the
AQUATHANE film may occur. This may be restored by light
reapplication in the affected areas. After repeated cleanings, if the
film appears rough or uneven, it is time for application of an
additional AQUATHANE UA-210 Type A/G seal coat.

CAUTION!: Many solvents and cleaners commonly used for
removing graffiti are hazardous chemicals requiring special care
in storage and handling. Refer to manufacturers’ Material Safety
Data Sheets before using any chemical product.

5. Storage and Handling: KEEP FROM FREEZING. Keep
container closed when not in use. Use with adequate ventilation.
Avoid splashing into eyes or prolonged skin contact. Wash
thoroughly after use. Clean tools and applicators immediately
after use with warm water. Avoid depositing on shrubbery,
windows, cars and other surfaces or property. In case of eye
contact, flush with clean water for at least 15 minutes and consult
physician. In case of ingestion, give water, do not induce
vomiting. Keep out of reach of children. Observe all safety and
handling guidelines as detailed in the Material Safety Data Sheets
supplied with this product.

FOR COMMERCIAL AND INDUSTRIAL USE.

3 Northwest Drive, Plainville, CT 06062

Phone: (860) 747-2220 or (800) 697-8055

E-mail: edison@edisoncoatings.com

Fax: (860) 747-2280 or (800) 697-8044

Internet: www.edisoncoatings.com

Edison Coatings products are for commercial use only. In case of defect in manufacture or packaging, materials will be replaced at no cost. No other

warranty, except for such replacement, express or implied, is in effect. Any implied warranty of merchantability or fitness for a particular purpose is

expressly disclaimed. Although information and advice supplied in this publication are believed to be reliable, they do not represent performance

specifications and no obligation or liability is assumed for advice given or results obtained. Product formulations and performance characteristics
are subject to change without notice. Other conditions and limitations may be imposed at time of sale.
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: Lehigh Cerr ant Company
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- ‘Allentown, PA 13135-1040

' Phone (61Q) 366~4600
‘= - . Fax (610) 386-4828
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November 3, 2008

Architectural Facades
600 East Luchessa Ave
Gilroy, CA 95C2C

Attention: Nelly Kaleva

Subject: Lehigh White Cement

Cear Ms. Kaleva,

This letter will certify that at time af shiprent, Lehigh Whits Periand Cement, T/pe |
manufactured at the Vailes facility with the chemicaland ghysicel require ments of the

current ASTM C-150 and is Low Alkali Cement cantaining less t1an 0.60% total alkali
when tested in accordance with ASTM 7144

If we can be of further assistance, pleasa centact ydur Lehigh Sales Office:

Best Regards.

Loy Rowland
Larry Rowland

Manager Marketing and Technical Services
Lahigh White Cement Division



- *RODUCT wARE
* Lahigh Whits Purtiund Cemeat Type |
*  Lohigh Whits Portland Coment Type 1Y
¢ Lehigh High Early Strongth White Portiand
Cament, Typa 11

*  Lehigh White Perttond Camant - Watar
Repeilent Added _
*  lehigh White Mesonry Coment, Typa §

*  Lghigh White Masonry Cement, Type §

Lehigh Csment Compony
Whita Cemant Division

7660 [mpericl Way * Allentown, PA 18195
Phone(800)523-5488

{610}366-4600
Fax: (610)366-4638
E-mail: info@lchighwhitscement.com
www.lshighwhitecement.com

BRODUCT DESCRIPTION

Portlond cement is the most widely used construction
material in the world. Sinca 1897, the nume Lehigh
has meant quabty in the cement industry, Lehigh
White Cement has o well estoblished reputstion
for serving the wnstrudion industry with high
performance produds that encournge aeativity ond
ansure longevity.

Lahigh Whits Cament is the fmns:' suppfier of
white coments in North Americr; the campeny
actively parficiputes in educotiona] programs, trede

ossogations and industry expositions throughoot
tha United Srates. .

Deponding 00 the opplication, Lehigh cement
woduds moy be spacified in Division 3 - Concrete
or Division 4 - Masanry.

Lelsigh White Porthund Cemeot, Type §
= Lshigh White Type | Portlond Coment is recommendad
fur generd ardiitectural opplications, such gs; precast

ond prastrecsed architectoral concrete, cst-inploce
orchilecsrsl and sirudurel ooaets, architodurol
mnqrele mesenry, swimming pools ond spes, lered
mortars, enamental sttuary, refladive Soors, floor
ttles ond pavers, cos! stons, Yeruzzo, tle growt, glows
fiber reinforced cmoete producs,  csnarte
tountestops, concrete roof les, troffic calming and
delineation, medton barriers, bridge parupets, sound
wolls, retuining wolls, tooeel comstruction ond
reflective concreta paving. Lebigh White Typa | Portland
Cement moy be used o5 a bose to produca vilirast and

Troa colors prized in almost ey architecurol conerate
upplication.

Lohigh Whits Portlond Coment - Tree I1/Y

ols typically suitable for the sams opplications s
Type | cement, 1tis often specified when concreta will
bs exposed o saawater, satls ond or ground woter
that hove elevated sulfute coetents or in mass conaate

*Precast ond prasessed orchiledurad
architedueal concrele masomy units, tast stoms,
onaele brick, pavers, rocftile, cold wegther
onstrudion of any application requiring high cerly
strengths.

Hr |

- | ed

» Plustering applications, mosenry mertar, file grout

and 35 o component in the memfocurer of
cementitious coufings and water repellent produds.

= For uss in mosanry mortar where o white or bright
colored morfar joint is desired; for use in preporing
Type N Mactur as described in ASTM Specification

(270, Standard Specficatisn for Morfor for Unit
Nasonry.

» Fur use in massary mortar where o white or bright
eolored mortar joint is desirad; for use in preporing
Typa S Baortar as described in ASTM Specfication (270,
Stundurd Specficaiion for Mortar for Unit Masonry.

e e e

QUATIT T '
Lehigh White Porfand ond Masomry (ements ore
produced vsing carsfully selecied row moterinks and
figid manofadwing stnderds Yo ossure vaiform
whiteness md shrength, When comsictent white ar
bright colars are desired yau con depend en Lehigh
White Cemente, -

SUSTAIMABILITY

Pertiond coment is mamfactured by ombining fowr of
tha top five medt comman elements oa eorth, While
cement conaete -is primorily used i architectorol
applicrtionts and Joes not hawe fo be painted or covered

ta look great. Concrete construction wm significntly
reduce cnergy consomption dye to the thermad moss
properties of the meteriol, it is durable and fus an
umsurpassed serviee [ife, Whita Portiend coment

conarete has high refledivity values whic hefps reduce
heat islond effedts, ’

JTORAGE

Lehigh White Portland ond Masoary Cements ore
meistyre sensitive materiols. Porflond cement must ba
kept dry in ordar to retuin #s quality. Bulk Lehigh Whita
Partland Cement should bo stored in weather Right bins
or silos. Lahigh Whits Portland and Masonry Cament

bags should be kept in v dry area ond stered an pallets
whenewer possible.

AYAILABILITY

Lehigh White Porffond Cement is awoilable through
o network of distibutors throyghoot the United
States, Lehigh Whita Masonry Uament is widely
nvailchle through ¢ network of distributors east of the
Racky Mountains. For more infarmafion oo Lehigh
produds or fechnical ossistance, visit us online ot
winw lehighwhitecement. cont or phone 3080-523-5488.

Poctlund cemerd when dry is non-hazardous. Whea ia toated with mistsre {such as i eyes o skin} or whex mixzd with water to make toncrete, martar or groot, 7 hetomes highly
caustic o wil born (o5 saverely as think-dagren) the eyes o skin. iwheiation of dry Pertiewd cament cm intate the upper respirmioey system. For ad ditiona safety informatios

plesa rofereses our Muterial Safety Dot Sheets svuilahle oline ol wieehighwiterzment.com or phane §00-573 5481,
WARRARTY

The informetien und siatements berein ore bekeved to b reiiﬁle, bat are not to ba coastrued os o warmuaty or tegresentation for which we assuma legal responsibility. No othes
WaTTuRy, cpresentufing, uf conddion of way kied, expresed or implied {inchiding ¥O WARRANTY OF MERCHAMTABILITY R FTNESS FOR A PARTICULAR PURPOSE), sheflapply. Having
R0 oatrol aver the usg of cament, Lehigh Companies will nof quorstas finished wark, nor shail they ha lisble for comsequential damages.

pos -1/20/08
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Cem-FIL® Material Teat/VSll Reported

1

23776 PRODUCT:

Property

ZI_:conia‘ Conlent (ZrQZ)
Loss on igniticn
Moisture Content

Linear Densiry
(roving tex)

Chopped Strend
Filament Diamater

Chopped Strand Length

Date: December 20" 2003

-~

"

Mr. Frarcois Gobert
Quality Control Manager
Saint-Gobain Vetrotex Espafia S.A.

" Zaint-Gobain Vetrotex Spain S.A.

Tested Value

C16.57%

211%
C.069%

1444

14 1

Moi apolicabls

Nacicnat 11, M 24,500, Agick. 50, 28800 Alcala de Henares {(Macrid, - Spain

Tei =234 9% 385 5803 - Fax ~34 91 385 53°C
Wep-3im yww. cem-il.ccm
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. MATERIAL SAFETY DATA SHEET

in oomph&ncc with EEC Directives 93/112/CE dated 131 and 2001/58/CE dated 07/27/01
updasing Directive 91/155 dated 13/05/1951
And in comphame with [SO standards 110141 dated 03/!5/94 anc ANS1 Z400.1 dated 1398

. '.
. . :
’ !

1-COMPANY - PRODUCTS IDENTIFICATION

MANUFACTURIR: Co
Head Chogriess: Salnt-Gobain Vetratex Intematiconsl 3.4,
767, quai des Allobroges, BP 929
73009 Chambery Cadex

| : 0304/ 7975 5300 - Fax: (33)(0W/ 1975 5395

Producton glent:

Safat-Gobain Yerroter Expans 5. Saim-Gobain LoreetSA

Carreters Madrid-Barcelona, Km 34,500 57, rue du Mméchal db Rochameeau
E-2880C Alcala de HMenares (Madrid) F-41100 Yardoma

® (34118855700

" +33294734000

Fax {34 | 385 5703 Fax:+112:4722892

Ssint-Gobain Revetex Sor.l. Suint-Gobain Vertey, os- Plautd
Corsa Rigala 89 Zzhradoi 25¢-
1413100 Vercelii

C2-67125 Hodonice
P +420624207 111
Fax ;< 420424 207275

¥ +13 0161 215810
Fax :+3}014] 257121

PRODUCT IDENTIFICATION:

"AR continuous filam:znts glass fibers"
Commercial brund: ARcotex®, Cem-FIL® or Anti-Crakd®

Contuct in case of emergency:
L]

Environmentat Industrist Hygizme and Security Director aof The
Reinforcement Braach of Saint-Gebain |

Saint-Gobain Vetrotex International S.A.
Phone+33 4797553 0, Fax +33 4797554 03
e sgv_webmaster@saint-gibain.com

2 - COMPOSITION - INFORMATION ON CONSTITUENT PARTS

Glass fibres for reinforcement are basicaily sold as:

Revisiaa 3/Aprnl 2.0G7
Salnt-Goealn Yo Totax .ntarratuonal 5.4,
757 43 des Alooreges 2P 92% - TICCTY Sharttery cedex - Fang

gr-Tel «32,01 T9 s8Il A R 0MTETINH
S A CuoanIroT IO TIT 3508 324 4T0TAS R C 3 Chempary
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ASSEMBLED ROVINGS DIRECT ROVINGS{RO99®

CHOPPED'STRANDS CHOP?ED STRANDS MATS
TEXTILE YARNS MILLED FIBERS
CONTINUOQUS FILAMENT MAT :

On Saint-Gobain Vetrotcx product packmg, these general names are followed hy
a code number.

This Material Safety Duh Sheet s valid for 2 ﬁm products.

Glass fibres can be conmdemd as ARTICLES, as ﬂbres are defined as article; in
the manual of decisions for implementation of the éixth ard seventh amendments
to directive 67/548/¢eec on dangerous substances ('EU Directives 79/831/eec end.
92/32/eec) or in the USA by the American TSCA (Toxic Substances Contrel
Act) or EPA 40 CFR 710.2 and also ;ome other national regulations . DSL in
Canada for instance).

These articles are mixtures of AR GLASS in the form of continuous sl:l'andc and
a SIZZ with, in addition, 2 BINDER in the case of mats.

The CAS number of glnss fibre is 65997-17-3 (corresponding to the oxides used
for production).

AR Glass is an alkaline and acid resistant glass. Its corapos:tion (2xpressed in
oxide;) is within the following perceatages:

Si02

55-75%
ZrO2 15-20%
Alkaline oxides (Na20, K20) 11-21%
Alkaline tesrous oxides (Ca0O, MgO....) 0-6%
B202 0-2%
Al203 0-5%
TiO2 | 0-3%
F2 ' 0-2 %

AR Class contains traces of naturally-occurring radicactive macerials. The totai

conteat of Uranium and Thorium is less than 500ppm with a total specific
activity below 20 Bq/g.

SIZE is a mixture of chemicals anplied o the glass strands in a maximum
quantity of 2.5% - more' genemlly less than 1.5%.

Most of this mixture is made up of basically non reactive high mclecular woight
polymers not listed as substances in the 1981 European Invznrory of Existing
Comrnercial Substances (EINECS) ncr in the ELINCS appendices (European

List cf Notified Chemical Substances) nor ir the American TS ZA lists.

Revigion .i/Agri 2007
Salnt-Gebain Vat:otex marratianal 3.A. .
TST 3ulizes Allsoreges BP 320 - TICCO Tharrzary astax - Trance - Ter #3301 T3ITISIN3- e 2730 TR

2338
S A aucaolal 2@ 53707 504324 120 TBSRC S Changery
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In some cases, sizes are prepared from polymers wnﬂ'n reactive siies or contzining |
reactive mpnomers included in these lists, Most of the reactive sites are

polymerised during the manufacturing process. “Hpwever a very small reactivity

may remain which Justlﬁes the precautionary measun-s listed in Chapter 8 _
below. ! !

A second type of ingredient present in almost all sizes is a member of the

organo-silane family. These producis account foi' less than 1.05% of thelﬁnal
weight of sized glass. These produc’s are included in liss of products requiring
‘hazardous product’ labeiling in a pure state for example in Europe R23/25 oxic

if swallowed or mhaled, R21 "harmful in contact with the skiy', R36 'irritact for
the eyes'. -

The manufacturer considers this risk as negiigible as, slthough listsd as

dangerous products, the concentration is extemely low and they are polyme:ised
durinz the production of AR Glass fibres.

Other products zan be used in sizes. Usually the content i3 extremeiv low itnder
0.1% of total weight) and as a general rule such producis are not cr the

dangerous product lists or, as they have reacted, any poss ble risk has been
reducad.

BINDERS FOR MATS are high molecular weight polymers Jeposited in

quantities under 10% and polymerised on chopped or contiwous glass srand
mats. They are not on dangerous products lists.

If so requested by medical authorities, the Chemical Abstrict Service (CAS)

reference numbers for the ingredients used for a given size <r binder can be
communicated but must remain for the confidential use of mecical authorities.

3 - HAZARD IDENTIFICATION

Continuous strand glasé reinforcing Tbres are not significantly liazsrdous

Details about chemical hazards are given in paragraph 2. Toxicological assects
are developed in detail in chapter il. The essential point to rzmember s that

glass filaments are not “respirable” as they are over 3un in diameter and have
been shown not to cause lung cancer.

Hazards identified are:

Revisicn 3/Apai 2.007

Salnt-Gapain Yo motex inter tational 3.A.
TRY uicdes iileoreges 2P 326 - TI009 Crambary setex s Srancn e Tl 433 (A TITEIRL

2200 -Fax 30K T9 TGS
S A au cacnalde 39 7OT 3506 - 324 420 TBSR C 3 Crambery
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» mechanical irritation (itching)
the formation of non fibrows dusts xbruken pieces of dlf‘ercnt sizes) and
non respirable filaments

extremely rare possibilities of allergy.

4 - FIRST AID

INHALATION: remove from the scene of exposure to fresh air

SKIN CONTACT: wash copiously with lukewarm sospy water
o withaut rubbing exceassively

EYE CONTACT: flush in running water (for at least 10 mmutteaJ and

consult if nesded a doctor

5 - FRT FIGETING

In case of fire, glass fibres arc nct flammable, are incombuwsitible and con
. suppert combustion.

Only “he packaging (plastic film, pager, cardboard, wood) and the small amc unts
of size or binder are likely to burn. Combustion gases are: hasically carbon
dioxide and water vapour. There may be small quantitics of carben mencxide

and other substances which make it necassary t0 use pratectiv: devices 1. the
event of a major fire.

RECOMMENDED EXTINGUISHING MEDIA: water or powder

6 - ACCIDENTAL SPILLAGE
PERSONAL PROTECTION: Sec Chapter 8.

ENVIRONMENMTAL PROTECTION: :

{n leeching tests glass fibre wastes did nct emit any significant quantitics of
dangerous products and they can thersfore be consider:d’a: Inmert Industrial
Wastes, or even Common Industrial Wastes, as defined by national and ocal

regulations. All waste and scrap material should! be disposedt «f in accordance
with applicable national, federal, state and Iccal regulations.

CLEANING:

Revision YApni 2207 4113
Jairt-Gopain Yatotex intser attonal 3.4
BT ZuEiges A a:rrcge 2P 329 - TI0UG Chamdery cec3x « foonce s Tet «33:014 T THE3CT - Sk #T340M TS T 52 32
S A atcaoee! 22 $9 70T 2509124 120 TIS R C S Chambery
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Itis rccommcndcd o 1clent1fy the chemical nature of the Jbres found in working
atmospheres correctly, in particular in inswation wools and mineral fibres like

asbestos whlch are sometimes prese::t and can be confused vmh ontmuous ;;lass
filaments. !

o TWA (Time- , TWA (Time-
Ceuntry Dusts Weighted Average | Fibres Weighted Averaje
concentration) concentation)
(mg/cu.m. for 8 (Fibres/ml for §
: hours work) hours vork)
| Austria fine | 6 total 0.5
‘Belgim total ; 10 No
! reguiatior -
‘ Denrmrark respirable 5 total l
i total 10
| Finland total 10 total |
| France total i 10 respiraple i
Germany respirable 3 respirable 0.23
| Great Britain | respirable | 5 respirable 2
i total ! 10
The respirable | 2 total L
Netherlands total 10 |
' [reland | respirable 5 | respirable 2 l
| Traly respirable 3 b total ] i
total 10 | l
Norway respirable 5 total ! o
total 10
Portual total 4 total 1
Spain wtal 10 total 1
Sweden respirable 5 total b
total 10
Switzertand total ) | respirable 0.5
USA total 5 | total i S

PERSONAL PROTECTION EQUIFMENT: _
Respiratory protection: during occasional operations releasing high quantirizs of
dust, wear minimum FP1 or preferably FP2 EEC approved dust ‘nasks. Typ: 3M
3710 or 3M 9900 respicarors approved acccrding to American Mational Inssitute

For Occupational Safety And Heslth (NIOSH) direct.ves, can be used, for
example.

Revision 3/Apni 2007
Saint-Gobaln Yerrotox \nwaraatlonal 3.4
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Vacuum clean, sweep or shovel into containers normally used for glass ﬁbrc .

waste (selective collection). %
7~ HANDLING & S’I'ORAGE ;

{

HANDLING (Techmca] musures! Precautions / Safe handling l.dVI.CB)

Itis pret‘enble 1o avond prolonged contact ‘with the skin: wesr r!oves, garnents :

with sleeves and long leggings or pmtective overalls, goggles, and dust mask:s.
Glass filaments and dusts must be rsmoved from: work garments with a vacuum

cleaner and nat blown off with umnpressed alr jets. Wash work garnents

separately from other clothes.
STORAGE:

Technical measures: respect the stacking procedure recomménded for

each type of product.
Stcrage conditions: store 1way from excessive himidic: to privent
damage to the product and to the packing materials
which could lead 1o storage safe:y proolems.

Incornparible material: not relevant.

8- EXPOSURYE, CONTROL - PERSONAL PROTECTION

TECHNICAL MEASURES

Use ¢very appropriate means (sucticn, modificaticn of manuficturing methcds o

reduce fibre dust...) to try to reduce the concentration of fibres in the air likely to
cause irritation.

TES™ PARAMETERS

Test ambient atmospheres in which glass fibre 13 used regulzrly to deteimine

leveli of

s “non respirable” and “respirable” filaments,

» ‘“non-respirable” and “respirable” dusts.

Legal requirements for respirabie and non-sespirable dussts and fibres vary from
counTy to country {or do not even exist). The tmble beiow (prepared using the

knowledge we currently possess) shows the limits applczble in diflerent

couniies for Time-Weighted Averagze (TWA) exposure.

Revision 3/April 11007
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Protection of hands and other exposed parts of the body 1

gloves for _the hands, long-sleeved garments and long Iq,g:ngs to prevent
irritation.

People withi delicate skin should apply barrier cmm to expose:] skin areas.

Eye protecnon safery goggles (or masks) or saﬂ:ty' glasses.

During normal handlmg: and use the product dmn’t lead to az exposure above 1
mSv/vear (1760 hr/year).

9 . PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: solid
FORM:

continuous or chopped or mats of fibre made up of
continuous, parallel filaments glued together.

COLOUR: white or yellowish white

ODCCR: none, except for some products from which a
slightly basic ar acid odour is sometimes released
wherr a pallet or carton is openec. “his odour rever
indicatzs that an eventual “oxic product has seen
released in a d.mgerous amcunt.

pH: not applicable

SPECIFIC TEMPERATURE AT WHICH -JHANGES IN Py SICAL STATE
OCCLUR: B

Softening point (Littleton point) : approximatety 360°C
Melting point: approximately 1280°C (viscosity temperature 1303 p}

DECOMPOSITION TEMPERATURE:  Sizes and mat binders start to

decompose at 20(°C
FLASH PGINT: none
EXPLOSIVE PROPERTIES: none
DENSITY (molten glass): 27 g;f cu., cm.
SOLUBILITY:

very low solubility in water.
Sizes and binders can be
partially {and even torally)

dissolved in most crganic solvaats,
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10 - STABILITY mlmcrwm .
STABILITY

Stable in normal use and storage conditions, and m normally foreseeable usage
conditions, ;

HAZARDQUS REACTIONS

Glass reinforcement strands are stable and never generute hizardeus cheriical
reactions.

HAZARDOUS DECOMPOSITION PRODUCTS

In continuous combustion conditians, in addition to water vapour and CO4, smaj!
quantities of CO and NOx may be released from the comtuston of the size
and/or the binder. Other products may be released in 'imited quantities,
depending on combustion conditions. This is why it is recommerded to use high-

performance gas masks, when fighting intense fires.

11 - TCXICOLOGICAL INFORNATION
ACUTE TOXICITY:

LOCALISED EFFECTS:

not relevant
possible temporary irritaions

This irritation is of a purely mechanical und temporary nawure. It disappears
when 2xposure is ended. It can affect the skin, the:eyes and th2 upper respirutery
tracts. [n Europe, mechanical irritation i3 not considered to e a health hezard
within the terms of European directives 67/548/EEC for huzurdous products.
This i3 confirmed by the fact that EC Directive 97/69/EC for inineral fibres does

not stipulate the need to use an Xi (irritant) label nor a :lassificatior for

continyous- strand glass fibres {which in this Directive onlv apply to -jlass
insuietion wools in some circumstan:es).

SENSITISATION: sime aliergm to continigus strand jlass
fibres have been declared. All sizing mixtures arc tested for their wet state
sensitising properties when developed by Saint-Gobain Vettotex and are oniy
adopted if they have no or a very low sensitisation level. In case of the alleryy is
confirmed, remove the nerson from the scenz of the exposure.

LONG TEBM TOXICITY: CARCIMNOGENIC RISKS .
Continuous strand glass fibres are not respirable (i.e. do not penewate the
lung alveoli). This is because fibres are over Jum in diamater {ard, mostly. cver

10pm). Even afier handling, the length of the finest dusts is also ~ell over Spm
and the length / diameter ratio is greater than 3 : 1.
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|
These are the values det‘ermmed by the World Health Organisaticn (WHO) for
the deﬁmtlon of mptml:ile fibres.

l
Regulator}\ sitoation: i : i

None of the following ofﬁcxal org-msatmns have: attributed any nslm of cancer ',

during the nroducuon and use of continuous filament glass fibrss:

During its congress in Juno, 1987, World Health Qrganisation | WHO) through
the TARC (Bntemahcnal Agency of Research on Cancer) examined all labora ory
Studies using animals and epidemiological studies carried out ¢ continuous
strand glass reinforcement fibres. '
The t.oncluswu was that glass filaments are not classified as to {beir
earcinogemeny They helong to the Group 3 of IARC. This classificatior has
been t.onﬁrmed by the IARC Working Group meeting of October 2001.

The [ntemanonal Labour Office (ILO) and the CSIP ‘Chemical Sufety
Tnternational Program) came to the same conclusions in a congress held in 1087,

European Commission Directive 9T/S9/EC cated 3/12/97, the 23** amendment t
Directive §7/548/EEC which concemns classification, packin;; ind labelling of

hazanious substances did not think it necessary to includi glais fibres as having |

carcirogenic risks.

Most European Union member nations hav+: transposed this Directive into their
national law and: adopted the same cunclusions:

{ Counmry ] Refercnce of transpositior documents of Dirzctive 97/65/EC
* Austria Chemikalienverordnung 1994

1 Belginm

| French implementation by « Konlnkluk Besluit» of 13.1/99
. | published on 24/2/99

‘ Denmark BEK N°11/1999.01.09 (Ministery of Environmant)

Finland Landskapforordning 23/04/98 and 24/02/%8 and List of
Hazardous Chemicals 16.12.98
| Francs Arrété ministériel du 28/08/98, Circulaire DRT §%/10 du 13/8/99
| Germany <th adaptation of the German Gefahrstoffverondning 1999 1
‘GreatBritain The chemicals (Hazard Information and pacl.anng for supply)]|
(amendment) Regularions 1998. 6/1/99
| Greece { Not available

| The

Wijzgingsbesluit (Stb. 217,2001)
Netherlands :

[reland

StatuaryiInstruments S.I N°313 of 1998. Eurcpean Communities

i Dangerous Substances) Amendment N°2 Regulation 1998, E ffect!
I | on 22 Decamber 1994,

(Classification, Packaging, Labelling and Notificaticr of!
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Italy

| Decreto . ministeriale del 01/09/98, Gazzetta Ufficiale-Serie) .
generale-del 19/11/98 n271 pag. 16, decrefto del 2 feb 1C99 '
circolare:n®4 del 15/03/1999 |

i

Luxembourg | Réglement Grand Ducal du 31/ 10198 .
Portugal 'I Non disponible !

Spain
Sweden

Bulletin Oficial del E stada (11/00/98)
T |KIFS 19987

OSHA {Occupaimnal Safety and Health Administration) and M TP (U.S. National
Toxicology' Program), official American orgpnisations, have not | sted
contiruous strand glass fibres as hazardous substances and the ACGIH

{Amesican Conference of Governmental ladustrial Hyjgienists) has. classufied
them .1s A4 (not classified as carcinogenic fer Man)

No new studies have led the organisations to revise their position on -his subject

Most laws and studies conceming raspirable fibres do nat apply to continious
filaments reinforcement fibres.

For 2rample,

o The concentration of respiratle fibres in the atracsphere (1 fiore/

cu.m.) fixed by French circular 95/04 dated 12/01/1995 (in
addition to that datec: 19/07,1982) from the French Minist for

Work does not apply to glass reinforcement fitres (which are not
respirabie).

Cancer risk index K1 defined in German TRG3 995 does not
apply to pon—respirab le continuous filamerit glass fibres.

Epidemiologica.l and Iaboratory studies

No epidemiological and laboratory studies carried, out up until now demonstrate

in a sctemtifically sngmﬁcant way sny risk of cancer relatec. to reinforceinent
fibres.

Several recent epidemiological swdies (Chiazze 1997, Boffet: .997) confitmed

the atsence of excessive mortality due to cancer in people working in glass ibre
manufacruring facilities Vs. control papulaticns.
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A recent ‘_stud'_y pubhéhcd in 2000- by the IOM (In.tht= 'Df Qccupariodal
Medicine in Edinbu

animals at concentrations at feast 1000 times hgher than those: encountered when

using glass fibres demanstrated carcinogenic risk, These microfibres are not part
prqiuct range produced and sold 7y Sajnt-Gobain Vetrotax and these

of the

findings are not likely to change current oplmom ‘for the glass fibres descnhed in
this MSDS. ‘

Handling ghs.l ﬁbres

When glass fibres are chopped, milled or sanded they are cut perpendicular to ‘

strand length and no smaller diameters filaments are genvrated. Conversely,
significant quantities of dust can be generatad which is why it is recommendied to
use personal protectior. [n dusts, also present in some produc:s 'chepped soands,
crushed fibres} some studies have shown very low quuintities of particles with
fibrcus aspects {(/d>3), short (but nevertheless longer than Siym) and w:th an
apparent diameter of under 3pm.

Quantities measured in work atmospheres .are 50'to 100 times ‘ower than uil the
limits fixed for respirable fibres, bt when there is a high risic of dust generation
itis strongly recommended to wear masks.

- MUTAGENIC RISKs; TERATOGENIC HISKS; RISKS FOR
REPRODUCTION:
Coninuous strand glass reinforcemant {ibres have no known asks.

12 - ECOTOMICOLOGICAL INFORMATION

AR 3lass is not biodegradable.

Sizes or binders arc organic materials slowly and only partial dissolvad by
natural agents like water. As the concentration of the ingredieats in the mixture
and ingredient solubility are low and as they have not heen classified- as

hazzrdous, glass reinforcement strands ar: considered to have no advers: eco-
toxizological effects. !

Glass fibres and sizin;;-f, products were aot listed as products likely to destroy

the 1zone layer by the 1987 Montreal Pretocol (Class 1 or Class 2). There lists

are included in EC Regulation n® 3093/9+ and in section VI f amendments to
the 'Clean Air Act" by the American Environmental Agency (EPA).

Glaus fibre sizes and inders do not contain PCB (Polychlcrinated biphenyl) or
and other pelyaromatic products of the same type.
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13 - WASTE DISPOSAL

Dependmg on local reguhnons, ghss fibre wnstcs can zither be considered as

inert waste or as common industrial waste, As such they can be buried in
landfills approved for these cmgones.

Glass ﬁbres waste cannot be destroyed by incineration, a1d zan darage |

incinerators by the formatxon of a vitrified mass.

Clean cardboard, wood, plastic (film or bags) and packag‘ng cin be climinatad in -

units specific to these products (i.e. for recydmg ar use as fuels).

14 . TRANSPORT
INTERNATIONAL REGULATIONS:

Glass reinforcement fitires are not considered as hazardous jonds by transport
regulations,

[t is oot one of the 13 namrdous ciasses listed in international eLulanons
15 - REGTLATORY INFORMA'EC'ION

AR continuous filaments glass fibers do no: require hazzrdous simocuct lakelling
(see Chapter 11).

General rygiene and work safety regulations apptly (see Chapuer 8).

16 - OTHER INFORMATION

FOQD ENVIRONMENTS: Appendix T of European Diriciive 2002/72EC
defines the compatibility of pure glass fibres with food environments as add- tives

to plastics. However the fact that sizing products should se shown on the current .

list of European Commission approved products, the BGVV LII list in Gernany
or the Food and Drugs Administration lists (FDA) in the USA. means that 3 case
by case study must be made if a Saint-Gobain Vetrotex range product is usad to

reinforce a plastic material in contact with food. Consult the Saint-Gobain
Verutex Service for further information.

CONTACT WITH POTABLE WATER: As regulations diff:r from countty to

counTy, every question must be eximined individuaily with thz relevant Saint-
Gobain Vetrotex Services,
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This Mateml Safety Dm Sheet |s in addition t3 the
Product Spetification file and other technical documents i
issued by SAINT-GOBAIN VE.'I'RO’I'EX, but do .not
replace themt

The information gwen by this document* is based on the date
shown. Tt is given in good faith.

] .
Furthermore; users attention is drawn to the possible risxs
run ‘vhen the product is used for any purpose other than
the one for which it was designed.

This MSDS does not exempt users from knowin:; and
applying the; rules regulazing their activities. Users assume{
full responsibility for ipplying the appropnate safety

measures when the product is used.

For all additioral information, users shou'd contact their lactl Saint-Gebaimn

"Vewoex agent or the Saint-Gobain Vetrotex Internationel Envi-onment, Health
and Safery Director.
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ARCHITECTURAL FACADES

The Ornamental PreCast & Stone Company

FORTON

www.architecturalfacades.com

400 East Luchessa Avenue, Gilroy, California 95020-7048 « PH 800-344-0826 - FX 408-846-8944
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. Engineered Folymes Solutions
3501 iust Slauson 4 ve.
Los Angeles, C4 90040 ,
: Tetephone: (323} 726-7272
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___Certificate of Analysis
S Lo : ' L : ‘ ' | :
Ship To: | BALL CONSULTING LMD WAREHOUSING  Ship Date: . Thursday, October 03, 2008
|- 3136 E VICTORIA STREET | l EPS Saies.Order Number-2483775
DOM:NGUEZ. CA 50310 | Customer PO Number:
§ ' Customer Product Code: P
oo~
;, | . 222085
. Lot Number: 8750022585
EPS 2774
Specification Resuft o Minimum Maximurr,
| % NVM (Satics) 50.80 = 50.0 | . 523
: : o :
\ pH €23 . 8.00 10.00
“eigt pé‘ Gaifon B.74 \[ 'a.70 8.9C
[ - : P
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Your Technical Specialists For

: Forton® Modified GFRC
consulting (Glass Fiber Reinforced Concrete)

The Iohg term physical properties of GFRC
modified with FORTON® palymer show

significant improvement, resulting in improved
long term durability.

Additional benefits include:

Significantly increasés the tensile and
flexural properties and overall physical
characteristics of GFRC

Eliminates the need for a 7 day wet cure
regime

Reduces crazing and drying shrinkage
cracks -

Reduces moisture-absorption

Increases aged flexural strain to failure
UV stable

Reduces eforescence

Lower water/cernent ratio for higher
strengths

Chicago Art Institute Dermitory -

Uses of Polymer Modified GFRC:
Architectural panels and ornamentation
Artificial Rocks

Planters and flower pots

Garden statuary

Fumniture

Countertops and tiles

Rocf slates

Terra Cotta replacement units

338 Fourteenth Street, Ambridge, PA 15003, Phone: 800-225-2673, Fax 724-266-1504, emait; ball@pall-consulting-itd.com
4685 South Ash, Suite G15, Tempe, AZ 85282, Phope: 888-367

-7727, Fax: 480-567-2113, email: sshafer@bait-consubting-td.com

248 Shacy Oaks Circle, Lake Mary, FL 32748, Phone: 407-718-3727, Fax 407-323-6431, email: psheres@ball-consulting-itd.com



ARGHITECTURAL s

FACADE S
UNLIMITED, INC.
GFRC BACKUP MIX DESIGN
GFRC FLEX ANCHOR DESIGN
(PER SACK OF CEMEN T)
MIX  [UNITS
CEMENT: LEHIGH WHITE: (1 sack) 94 |LBS
AGGREGATE. 30 MESH SAND 65 B3
TOTAL FINE AGGREGATE 65 |LBS
ADDITIVES:
5% CHOPPED FIBER by weight 835 |LBS
¥ TILYMER CURING AGERT BALL FORTON 23 |LBS
' WR GRACE ADVACAST & oz
WR GRACE DARATARD 2 oz
TOTAL ADDITIVES. 3172 |LBS
WATER 1 10 _LBS
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\RCHITECTURAL e
"ACADES
INLIMITED, INC.
GFRC FACE MIX DESIGN

(PER SACK OF CEMENT)
' TMIX|UNTTS
CEMENT: LEHIGH WHITE 94 |LBS
|
AGGREGATE. 30 MESH SAND 700 |LBS
: TOTAL FINE AGGREGATE 100 |LBS
ADDITIVES,
l COLOR:|DAVIS 870 BLACK 870 |GRAMS
N DAVIS C1191 YELLOW 200 |GRAMS
i DAVIS 5370 GREEN 150 |GRAMS
r"MER CURING AGENT- BALL FORTON 23 |LBS
T WR GRACE ADVACAST 7 oz

WR GRACE DARATARD 5 oz
j TOTAL ADDITIVES: 26.542 |LBS
WATER 0 |LBS
L

‘a‘:""L.': r‘l"l‘"“ Can [t R R sl el age]
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Ball Consulting Ltd.
Suita G13
4665 § Ash Ave.
Tempe, AZ 865282
Tei: £480,567.7727
Fax: 480.9€7.8113
eavw ball-eenaulting-td.com
Mesa Precast _ AN '
Tarty Parain
415 S Price Rd
Tomoe, AZ 2528
Dear Temy,

‘Wa cartify hat Forton VE-174 mmets Tye attachod epecificatons for a GFRC curing agent estshiishad by he
Procast ! Prastressed Cancreta Ingtitute. .

‘Na are not rasponsibie for meroper use of the procuct

Sincarely

J‘-J\_\.;x_k_;\

Scott Shafer
Vet Rugion Manager

a2



> Forton VF-T774

consultifx_g TeChnlcal Data
. Lt

May 8, 2007
Description

o Water based, all acrylic co-polymer emulsion formulated to comply with PCI MNL. 130,

Quality Control Manual, Appendix L for curing admixtures used in GFRC.

VF-774 also has long term natural ageing data to verify that its use in GFRC composites
improves aged flexural properties.

VF-774 can be used in precast concrete to reduce abso
and reduce or eliminate crazing and efflorescence.

It is also used in concrete repair products and bonding agents due to its superior adhesive
- properties.

rption, maintain color uniformity,

Physical Data  (also MNL 130 specification)

Solids by weight

o 51% (=1%)
o Viscosity 23°C  (Brookfield, Spindle 2/50 rpm) 100 — 300 cps
o pH 8-10
o Density at 20°C 1055 kg/m?
o Tg 11°C
o Particle Size 1300 - 2500
o Grit 0—50 ppm
Storage

o Forton VF-774 should be stored in a closed container, in a dry environment at éi:orage
temperatures between 5°C and 30°C.

o Storage should be enclosed, out of direct sun light and away from direct sources of heat.
Shelf Life

o With proper storage conditions the normal shelf life will typically be 9 months.

www.Ball-Consuiting- td.com
338 Fourteenth Street, Ambridge, PA. 15003, Phone: 200-225-2673, Fax T24-266-1504, email: ba]l@ball—aonsu]ﬁug—ilﬁ.oom
4665 South Ash, Suite G15, Tempe, AZ 35282, Phone: 838-967-7727, Fix: 480-367-8113, email: sshater(@bali-consuiting-ltd.com
246 Shady Oaks Circle, Lake Mary, FL 32746, Phone: 407-718-9727, Fax: 407-323-6431, cmmail: psheres@bail-consulting-itd.com



13P88] | Why use Forton VF-774 in
GFRC?

This question is asked by new, and old, GFRC producers when presented with adding the Forton VF-774 co-
polymer to their batch, ‘

The two primary and very extensively tested and documented reasons to use the VF-774 in the batch are:

* The elimination of the 7-day wet cure required to achieve the maximum strengths of the GFRC matrix
at 28 days.

* To significantly improve the long-term physical properties of the GFRC composite, especially the aged
flexural strain to failure.

In addition to these very

important points, there are other points that if taken individually,
but if taken collectively,

are hard to quantify,
contribute to a high quality and high performance GFRC product. ‘

These reasons are:

UV stability of the Forton polymer so that architectural finishes maintain their “as produced” colors.
Improved workability of the mix at low watet/cement ratios, which further enhances the strength of the
cured congrete,

Easy spraying of vertical surfaces without having the face mix sag.

Complete dispersion of iron oxide pigments for batch-to-batch color consistency of face mixes
Hard cured face mixes for better sand blasting uniformity. :
Tighter, denser cured product, which reduces absolute moisture absorption and vapor permeability while
at the same time significantly reducing the rate of absorption as a function of time.

Elimination of crazing and spider cracking in the face mix due to the soft polymer particles in between
the cement particle and the sand grain.

When evaluating polymers for GFRC, you should know the following details of the product:

Polymer chemistry: not all white, milky liquids are equal in performance. Many are not UV stabile, nor
are they alkali stabile in the high pH cement matrix. Some will re-emulsify after curing if they get wet.

Particle size: this controls the effect of pigmentation and color uniformity batch to batch. If this varies,

-the same amount of pigment will show a different color in the panel.

Molecular weight: influences the durability of the polymer in the matrix.

Polymer solids: you are paying for the amount of polymer solids in the liquid. The higher the polymer
solids the better value for your dollar.

www.Ball-Consultng-l.td.com
338 Fourteenth Street, Ambridge, PA 15003, Phone: 300-225-2673, Fax 724-266-1504, email: bail@ballconsulting-itd com .
4665 South Ash, Suite G15, Tempe, AZ 85282, Phone: 388-967-7727, Fax: 480-967-81 13, email: sshafer@baﬂ-euusult}ng-ild.m
246 Shady Oaks Circle, Lake Mary, FL 32746, Phone: 407-718-9727, Fax: 407-323-6431, email: psheres(@bal}-consulting-itd. com
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Defoamer: contrary to normal precast, you do not want additional air entrained in the
VF-774 contains additional de

GFRC composite.
foamer to maintain a high quality slurry through the ri
mixing and spraying,

gors of high shear

~ -~ Description of Forton VF-774

Forton VF-774 is an all acrylic thermoplastic co-polymer emulsion.

It is water-based, non-hazardous material with a polymer solids content of 51%.

Complies with PCI plant certification program specification Appendix L.

See Ball Consulting Ltd. Data Sheet for VF-774 dated May 8, 2007.

Can be shipped in drums, totes or bulk tankers, normally within 10 working days of receipt of order.

When to use Forton VE-774

The addition of Forton VF-774 to GFRC of any normal cement/sand ratio insures the maximum 23 day
matrix strengths, which in tum makes a high quality GFRC composite.
Forton VF-774 is used to eliminate the 7-day wet curing program required of GFRC to obtain the

highest matrix strengths. These strengths are factored into the design equations for the finished product.

* The use of Forton VF-774 will reduce color variation in panels.

* [twill virtually eliminate drying shrinkage cracks in face mixes, -

* Itimproves the thermal cycling properties of the GFRC panels in situ by reducing the amount of
moisture penetration.

* Using Forton VF-774 will improve the spraying of vertical surfaces and the pumping of GFRC pre-mix.

* There is a plastifying effect when usin g Forton VF-774 that is synergistic with the use of super
plasticizers, giving good workability at low W/C ratios. '

Mix Design

The normal Forton VE-774 loadin
This amount is determined by the

g in a GFRC mix is between S to 7% polymer solids to the weight of cement.

composite properties desired in the finished product. The higher the amount

of polymer, the more water ght and ductile the part. The inverse would be true for lower amounts. ’
Typical Mixes Spray Chop Premix Micron HS
Portland Type I 100 100 30
Silica Sand 100 85 100
Forton VF-774 12-14 12-14 12-14
Water Counting the water in the polymer, the free water is adjusted to desired

W/C ratio. . -,
Cem-FIL A-R fiber 3% by weight 3% by weight Jor5%
Micron HS _ 20
Superplasticizer 4 to 12 oz adjust workability
- Units can be in pounds or kilos

www.Ball-Consulting-_td.com ‘ .
338 Fourteenth Strest, Ambridge, PA 15003, Phone: 200-225-2673, Fax 724-266-1504, email: ball@ball-consulnng-:ltd.com
4665 South Ash, Suite G15, Termpe, AZ 35282, Phone: $88-967-7727, Fax 480-967-31 13, cmail: shafet@baﬂ-cunsult:_mg-ltd.wm
244 Shady Oaks Circle, Lake Mary, FL. 32746, Phane: 407-718-9727, Fax: 407-123-5431, email: psheres@ball-consulting-lid.com
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Gracs Construction Products N R GRRACK-Cwn - T 975-wa3-0700 . i
. 291 ‘Wrignt Beetiners Avenue i ' : !

’ Liveemoie, CA 3550 I

: W 32 seconstruction com
': ) 1
i | : .
11/4/2008 b N l Co ’
Nelly Kaleva | | l| b
Architectural Facades ' ‘| L : ':
800 E. Luchessa Ave. .

Gilroy, Calfornia 95020

Project Name: General : ! ' :
Product Selected: Caratard® 17

< This is to certify that the Daratard 17, a Retarder, és %nanufactured and supplied by Grace '
i Construction Products, W.R. Grace & Ca. - Conn,, isi formulated tc camply with the

| Specificatons for Chemical Admixtures for Concrete, ASTM: C404 Type D, AASETO: M1¢4,
& Type D. .

. Daratard 17 dees nct cantain calcium chloride or chidride*ccntair:in; compounds as 2 functionz

ingredient. Chioride iens may be present in trace amaunts contributed from the process waer
| used in manufacturing.

‘The foregaing s in acdition ta and not ir. substiiution for our standaid Caonditios of Siale
attached.

Al ft s

Mika Gardner :
Western Region Technical Services Manager



Al arers are scoepred and ail sales are owde mbjes anly m the.movisions of
3nly ‘0 the T an the face hersof and (o e fijowing provinan,

1. Daliy : i Title w and ail risk of Joss of 2l geocy
— ioidhtrmnd:!ﬂnupln:nBuyurupmMhﬂyﬂn.h.W.R.Gtm&Ca.!(Gmc!
phant 16 a0 agent of the Buyet incinding & cosuacy carrier, notwithstanding and pa-
- *Yﬁ:tu:lﬂu;megfﬁﬁghby&flﬁ:ﬂhemﬁﬁgﬁ&mmm.h
siect the carrier. routing and means of traneortation; provided that Bry-r
_,nmkgaaléeqms‘;!egﬁmmmcmsaﬁm iany, :
EA i (1} ’
(3 ‘Whasever Grace 13 "0 pay fiojight Grace thail hava the right initially o
‘ means of tamportation, i Buytr requires A moce expmive
routing andior means of nesporation Buyer shail rrimberse Giaca for
favolved, GRACE SNIALL NOT BB LIABLE FOR :ANY DRLAY TN
TRANSPORTATION HOWEVER OCCASIGNED. !
i {b) Omcw s towoice waights, velumes, sizes, sud %t shail be mvated
prima facie comeet casept e &

in case of bulk sbipewats by cacioud, vesk car o .

camricrs weighes shafl be scoepeed a8 conhmive,

| .
(€Y Bayets ordets ace ok bimvling k:pon Grace TG accested in writing by 1n
mug'mqm_sm- ] )

, Exmisasion, Syitubility and Clyims, Buyer shall dxamine and test exch
ﬁwﬂu{wﬁmﬂyw&lﬁqhmdhfnﬂim

o of the o

determining whether the soods are muitsble for their comemplated e (whether ur it

uch U is known o Grace). Suyer waives il clairs of which Grace is zot notified :n

writing with thirty (30) days aitee dativery of the goods or

divoosed of or reurmmnd without Grics ¢ comsern, !
4. Warrsnties. j Y

CTLE. N
{2) Gree warants ta Hayer that at the rime of d.:fivery he soods wd

aereunder will conform mubstantially m thy deacription vn the facy ervol, Grse s
liability and Bayer s remedy undar this warmenty zre limited in Grace s disercdan (o
replacament of yoads :etomed 13 Girscn which ame thown @ Grace: :m::‘lbz
sartistaction w0 lave been dsnconforming or w refond of the puichate price, o, if
aaed, 10 2 cedit in the uneunt of the purchasc Brcx. Tnmpoﬂ'aﬁnxpru&c
i if nonconfteming jonds 0 Grace swl the Pk of toen trenf will he home by
Gracs onty if remmed in secortamcs with written insmactions fum Grace.

(b) Grace wareunta that the goeds will nas in and of themactves infrings ary
7atsnt of the United Stales or Conmda Groce : liability wider thiy warnng s
conditioned apon Juyer ¢ giving promept wTiften notics of ‘any claim of peen:
mifgement mace againgt Bayer, al] infoerzarion svailable tor Huyar in respect of e
clam., and Buyer s granting Grace exciusive contret of its sentement andiur litigatkon.
Grace may discomimuc withou liability defivery of the coods if in Graee's opinicn
*ReU TumufIcre, sue of use wou,d cumtitaie palént infrmgemt. If the vie or e ¢
of the soods i3 finxily smioined Grace shall st Graes 1 option {i} ptocwe for Bayer te
fight to wuze or resell e goods ‘revieasly delivered, (ii) replace mch zo0ds oih
*quivalent nemnfringing soods, (:ii} modify them so they beamme nomnfrineing
*quivalert. or [iv) rfand the mreNec price (2ss 3 reasonable allowance ‘or us:,
damage and chaolescence). Grace araktes no WMTERLY Agsinst pamng infringemen
relting resulting from the manatacture. =se or sals of the voods f made o Juyer
pecifications of fram use of Ge goods i comiviaation with other TRET of 10 te
nsevation of any sroeets, and if 2 claim, Tt or astion i3 based therean Buyer il
defend. indemmity tnd save harmicss Grace therefrem.

(c) Grace warrans 10 Juyer thm it will convey roody zold hwrronder.
Grate s {iamlity «nd Juyer £ remely under "1ia WA -TARTY 3fe lifited 2 e removal -4
any utle defeet o, 2t he clection «f Grace, B the replacement of i oods or xny part
hereaf which are cefective in nile; provided, Sowerer, that the rigity and remedios of
the partics. witl respect
paragraph (b) abavs.

THE FOREGOING WALRANTIES ARE EXCLUSIVE AND ARE GiVEN
AND ACCIPTED IN LIEG OF ANY. AND ALL OTHER WARRANTIES,
ZXPRESS OR IMPLIED, INCLUDING, "WITHOUT LIMITATION, THE TMPLIED
WARRANTY OF MERCHANTABILITY AND THE DMPLIED WARRANTY CF
FITNESS FOR A PARTICULAR PURPOSE, TILE REMEDIES OF BUYER SOR
ANY BREACH CF WARRANTY SHALL BE L-MITED TO'THOSE PROVIDES
HEREIN AND FOR DELAY OR NONDELIVERY WHICH 1% NOT EXCUSARLE
TO THE PURCHASE PRICE OF THE GOODS [N RESPEST OF WINCH THE
DELAY OR NONDELIVERY [$ CLADMED TO THE EXCLUSION OF ANY AND
ALL OTHER REMEDIES INCLUDING. WITHOUT LIMITATION. INCIDENTAL
OR CONSEQUENTIAL DAMAGES., NO AGREEMENT VARYING OR
EXTENDING THE FOREGOING WARRAMTIES, REMEDIES QR THIS
LIMITATION WILL JE BINDING UPON GRACE UMLESS ™ WRITING,
SIGNED-BY DULY AUTEORLZEID OFFICER OF GRACE,

5. Pricey, Credir and Paymert. d

(2 Bayer shail pay for goods, sccording e the jterme of payment -8
Tpecified on the face hercof of those torms specifically qaored, oy Buyer ja writing. Ho
1343 praymenas <l become due 15 deliveries are inade. Pricss :are ssbjuct ta change
without souce; however, oo orders acorpied fov shipment within tirey (30) days,
procesz ‘n effect ar the time of secepmance will apply unlcay shipment i delayed
beyond rty (30) Zxys, in which ¢vent prices in :ifect at the time of shipment well
agply i

paient infringeenant zhail be limiue to the provisiara uf

- N N ] N

(b} 1€ Buyer shall 2] o R the teroe of pavment, o if Graze at aoy tima ahall
ave any doubt as o Buyer s fimncial respoesibiliy, Grace without fiability 'o Ruy:r
may desiing 1o make Jurhet shipmants cxcopt agairst cush or sTsioTy secnnty.

nm.

ay sxmacort -

wmwmmmmdﬁﬁ '

in respect of gooxs

CONDITIONS

H t
‘he v ten cottrac: hetween us undee which the sder iy placed, of if a¢ Auchconteet eximea, mbyees

(c) fGrice Isprescamd tom revising prices cr from <ominuing aty orice
uminn=ﬁmeamuymmmw sompliagee with any request o
iovemment, Gract may canpel ic copezct of smy undeliverd poction therea
withoat 1 to Buyer 1 pon writen notica of such Wrztnaten © Buyer, !

. LUt ks Inthe sbsence of wishctory cvidines o
"pricrl Sipplied 1 Grice by Buyrs, Buyer shall pay m adfticnr o the pricg of te
foods al] txxeal, duties, <x:ises or otk or charges foy wai h Grace ray e resgonshl:
::oﬂuﬁm gu_lmmuygm(m;!m,aloeﬂ}mm:

or MSEng 0 Ow impormsien, stportation, prodnetion, ot gny phase oF part of the
Mmm, ﬂ,muﬁxmdmm:yith“ﬁdu.hﬁ:
hovwedf, B o} - . 4

T ; L ' ; i i

() Bayet acknowlodges that ty: goeds called for b omnder ety be sxcisll

Grate (o Bl this comtruct and deRvary dases’ ace basest] on th
Wmm't toere will be 2o deky due 10 caces beyd the rnsomable copirol o1
- (b) Grach shall nox e chacged vich any lisbiliy [ daliy of eondstivedy whar
duo 10 dolays of supplierr. poductien probiems. acte of God or the public ey
compliance with any spplicable foccign o domestic 1ot anle® or governmenty.
reguistion) ordee oF tequen whether of nat it proves 1o be invalic, fires, fiat, laber

wmeially severe weather, of ury other cmse bryond the Teasonsble contre:
of Grace. Drring the peric: o R

« when detiverics ae afforzed by the matters iderified ic
this parageaphi Grace muy omit Mslivery curing tw ptriod ‘of cemimmancs 3f ot
Sreumstances and the coroma quambuy siall be reducs | by the quanmtity so cmitted
bt Unia coneraet shall resunn dthewna? in cifect, Geace <bal) endessor to allocae "y
wailable goods amoeg 1Nl Muyvers inchuding it awn divitions depsrtmeats anc
Al itey in qucht memmeT 45 it covder fair. .

3 fment Ny i e, ’ oo

{8) Ths, conraet 13 Aok assceanle or transferabic by Hover whether volmary
or by operstion of Iaw i hole or T pat, wethout the prive written ¢ orsant of Grace.

(b} Gracr s failure 10inmis:apm  seict pertarmatce ofany, provisor. hexen:
sbalh b dawrnegt tn be & waiver of Graca € righis or remedies pr ¥ raiver by Gmea a1
ﬂ?w‘_ defanit by Bayer i3 #it porfhrmance of tr complixzce with aoy rema

9. igglgg_gm_x._m delivery iball snd aaﬂmﬁyh'm:wutd. orasa
xraime v {ndependers comoact. If Sayer ks to folfill the tams of arder, porchase
or riyment under this of wry oth.r comracs with CGrace, Geice without orejudice 1
sdwr lawful rermediay may' of i oo defer fanhee oy peentt hereunder wad] jue:
defacit ia mada good. Teat sach defr:it 18 a-treach of *ho3 core commact oF Te AL
tg dontrat. T N

10. . Compligreg wih Fyiv L aboe Sumianks Ag Cirece. hersdty cormifios that 4 !
goodt 10id hepunder which ate woduced of manavact wed jn Uy Unived Siates of
Amoricd dre produced in complize: with Sections 4, 7, of 12 of the Fail [aby
Staniards Act of 1938, a3 amend.d {29 U.3. Code 201219 or of mry orde; of the
Adeministrator ftned under Seetim 12 of waid Aer All sequiremend axtg the ¢ pmifiae
sont:mplaicd in the Caeber 16, 143 amendment 0 me Fair-Labss Stngards Aq et
1938 shail b considered ws sanivfied v s centificatior. ‘ '

‘1. Rpwaitiey: Miceslfansgus The purchate of sonrment “tom Cesce cor fary -
fieense, 2xprey of implied, uncer apy puesut, When 1.00ds 1derufied on tie fac:
hezend inclade 200de suimsle for-se coorcing to Grace s pawents, 3 myalsy | mour*
90@INable Tpon request) (3 inchuneu T the puchuse mice. Gomb: idesfie on tre
face “ereof may mry accerding ¢ Grice s ssmblisbed [ mits, zize and -2leranees
iliecl 3t Mo ume af Selivery -4 seige:l of such goods, & NY ASV CZ TUANISHEED
3UVER CONCEANING THE USE OF THE GOODRS SIALL REPRISENT

GRACZ § BEST JUDGEMENT ¥ THE CIRCUMSTANCES 3UT 3 ~CTZL
UPON AT BUYER S SOLE RISE.

12, Zmtire Comyaey g Coptriction '

.3) The comuract betvreen Suyer nd e in mspect of'the aaeds demt
the ez heveol consiens ir im ent rer. of the terma and conditions anpearing: om the
face amd back: of this Jocument in feu o all others, and superiades Al zreviewn
ZOMItUAICHIONS, [CPTCSCRMNUNE T ATITCMEDtY, cither cral 9z writtenm, hetween v
asticy herelo wATA tespect to the fLsject marter hercf, Ne madiffcation rhail
effexted by ha acknowicdgemene or ‘worpbance of Buy = 3 purche orler (g or
oter docments containmm terms o condittomy differra from or iy addition o thos:
comtiined hergm, . Do i

(W) Accepuanes or use by Euyerof azy yyods «sliversd berrinde: shad be o
accejrance of these as the nly werns wnd conditions appiyine v tha puchase : nd sale
of =id goocds wless other Lorma wul cromditions b agre=ita in writing syned by bl
Dartibs specifically referring ™ this cortrct. . !

‘c) This comtract  abmil be imomicwd ‘naceordae: with ' the zous uctier
ikereof stall b governed by he lows ol the Como onwsally of Massacausers.

Canrons as nsed i these “errms ard comaditions are for couvenience of referenss orly
ind thall oot be deemed or corsered ac in amy Has li

idngor aandng e
Ienganes of the provisions o whick sish captions mmy nefee. ¢ ;

jled 03

W. R GRACE & CO-CONN.
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- W.R. Grees & Ca - Conm,
Grace Construction Products 203 Wirig 1t 3t o Averam:

i T s5~ea3-9r0
Livermo, CA 34550 !

W 013 aCoNHTUEON, Gom

11/4/2008

Nelly Kaleva |, o %
Architectural Facadas ! o :
600e. Luchessa Ave. .

Gilroy, Califomla 96020 -

* Project Name: Genaral |
% F gi Product Selected: ADVA® Cast 300 ;

F _ - .
F . This is ta certify that the ADVA Cast 500, a Hign Ranée Water Reducer, as me nufactured and

| supplied by Grace Construction Products, W.R. Gracg & Co. - Carn., is formulated to comply

. With the Specificaticns for Chemtcai Adrixtures for Concrete ASTH: C454, Type F, L\A:H O
M194 TyoeF. .

5 % ADVA Cast 500 does not contain calciu chicde o chior'da contzining comao aunds as 3

functional ingradient. Chloride ions may he prasent in trace amounts contributed from the
& process water used in manufacturing.

The foregoing is in addition to and not In substilution for our siandard Cenditions of Sate
attached.

Mike Gardner |
Western Region Technical Services Manager



CONDITIONS - |

All orders are sceeptzd and all sales cra made ubjeet cnly o the srovisions of the wriken conmac:

aniy 0 the erms on the facs hereof and to the (ollowing provisione.
1 v

sald hereunder shall nass o Buyer upon delivary Lo.b, W, K. Grage & Co, 3 [ G ]
“lant to i agent of the Buyer inchuling a common carrier, Dotwithgtanding and pre-
yment o dlewance of freight by Srace. IC Grsee pays freiyht Graze shall haveth
fght to seleet the carvier. routn,

{=ht: Risl

g 20d meany of ensportation. pravided that Buysr :

mnyumk;mﬂ;umulmimmi aay Grace 1 addilinnal coste, if amy.
. reight, Wein ¢

o » Wbuvnﬁnnismplyﬁuiﬂnﬁmmuhw::hcrigmmﬁsﬂy ta
desishate routing and means of mmporacion. [ Boyer requires a more exponsive
routing #ad/or means of transportation Buyer stall reimbrrss Grace for my exma st
imvolved GRACE SHALL NOT BE LIAB'E FOR ANY DELAY DV
TRANSFORTATION HOWEVER (OCCASIONED. |

(8) Grace; invoice weigtts, vohmnes, sizes, 2nd wres shafl be weated 25

prima facic carrect except thal in aie of bhojk shipments by carload, tnk car cr
atherwise carriers weiphts shall be accrpred 2 conelusive. {

{x) 3 orders are not hindi Greoe il ax d in writtng by
. Buyer Mngu?m copted in writing by sn

employee M Groce § officay :

3;1‘ Examination. Syitability agd Claims Buyer sholl ekmmine and test mc
shipanent oy prommily upen dolfvery to Buyer and before iy pant of the guocs
has been chamged from 1ts onigmal condifion'and Buyet hereby waives all claims fer
Ay camge afier any pamt of the goods has been reawd, processed or chanped in any
mamner {excepl {of reasonahle test quantitics) Buyer ascumes sale responsibility: for
determinmg whether the goods ane suftable far their somemplated se (whether oninet
“uch use i< knawn to Geace). Buyer twaives all claims of which Grace 3 nut sotifhed in

wnting within thirty {30) days after delivery of the goods or in respect of goocs

disposed of or returmed without Geer s congent.

4. Warranties i imimt ,

(2} Orace warrants 19 Buyer that af the time of delivery the moods sold
hereender will conform substantially to the description on the face horoof. Grace s
liakiliry and Buyer s remedy under his wammty art limved in Grace 3 discrerion 1
replacement of gonds retitned to Grace which acs thown o Grace 5 reasoxable
sansfaction 1 have been noaconfartaing of to refund of e purchase price, ar, if oot
Tid. '0 2 eredit in the amount of tie purchase price. Transporttion charges for the
remm of noncumfnming goods to Grace andithe risk of loss thereof will be borne by
Grace onfy if remmed in wecordance with wrntten inttrucrions from Grace,

(b) Grace warranis that the 1o0ds will not :n and of themszives inftinge: wny
parzar of the United Seates or C.nada Grace s Yiability under this WAITADYY S
candicioned upon Buyers giving prompt wiittan naotica of sy clum of patent
[nfnngement made against Buyer, i informaton svilable 1o Buyer in respec? of the
. and Buyers granting Geace «ccluaive control of its settiement and/or litieation,
Grace may discomtinie without liatflity detivery ol the goods il in Grace s opinion
ther manugasture, sale or uie would consumre pamn: inftinarment. 1 the use or tesace
af the goods is finally enjoined Groce shall 1€ Grace 3 optian (i) procure for Buyer the
right 1o use of rasei] the goods previousiy delivered. (i) replace such goods with
cquivalent noninttinging woods, {iii modify them ga they become infringing bt
equivalent. or {iv) refond the purchase price (leds a reasonabie allowancs for use,
damiage and cbsolescence). Grace makss 2o warrinty against putent infringerrent
resuiting resulting from the maneiac e, usa or zale of the woouds if made to Suyers
specificaticns or from use of the gaods :n combinition with other matter or in 12
operation of sny process, and i a clzim. st or acdon is based thereon Buyer shai
defend. indemmty end save harmiess Grave Userefrom,

i} Gracc warrants to Bayer that it will convey goods sold hereundas.
Grace s liability and Buyer 2 remuedy under this warmanty arc fimited o the removal uf
any tile defeet ar. ot the slection of Srce, to the taplacarnent of the goads ar amy pax
theraof whieh arc defertive in title: {wovided, however, that the right« and remedies «f
the parties with respect to patenr irfrincement sha'l be limited; o the provisicos of
parseraph () above, :

THE FOREGOING WARFANTIES ARE EXCLUSIVE ANO ARE GIVEY
AND ACCIPTED IN LIEY OF ANY AND ALL OTHER WARRANTIES,
EXPRESS CR IMPLIED, INCLUDING, WITHOUT LIMITATION, THE IMPLIED
WARRANTY OF MERCHANTAEILITY AND THE [MPLIED WARRANTY OF

FITNESS. FOR A PARTICULAR URPOSE. THE REMEDIES OF BUYER FOR

ANY BREACH OF WARRANTY SHALL BE {.DMITED TO THOSE PROVIDED
HEREIN AND FOR DELAY QR MONDELIVERY WHICH (5,NOT EXCUSABLE
TO THE PURCIHASE PRICE OF THE GOODS IN RESPECT OF WHICH THE
DELAY OR NONDELIVERY IS SLAIMED TO THE EXCLUSICN OF ANY AND
ALL OTHER REMEDIES THCLUDING, WITHOLT LIMITATION, INCTDENTAL
OR_CONMSEQUENTIAL DAMAGRS, NO AGREEMENT VARYING OR
EXTENDING THE FQREGOIMG WARRANTIES, REMEDIES OR THIS
LIMITATICN WILL BE BINDING UPON GEACE UNLESS IN WRITING,
SIGNED BY DULY AUTHORIZED OFFICER OF SRACE, :

5. Precs. Credjtand Pavinent,

{a) Buyer shail pay for goods, decording ‘o the terms of payment «t
specified an the facs hereof or those wrms specifically quored to Buyer in writing. P1o
rala paymens shail become due 25 deliveries arc wade. Prices are subject W chang2
without notics; however, an ardar accepted for stipment within: thirry (30) days,
process in effact at thw time of arcgprance will apply wnless shipmect is delayed
beyond thirty (3U) days, in which svent prices in efeet at the fime of shipmant will
app -

Ly. .

(b) If Buyer :hail fail to fulfifl he \=rms of payment, of if Girwcs al agy time shall
kave any deubt ag 1 Tuyer s financ-a} responsibility, Grace without [ability o Buyer
May decline to maks furthee shipmeniz except againgt cash or satisfactery secarity.

T

1.ots. Titla to and all rizk of Jass of aff go0cs

betiveenius under shich the ardar iz slaced, or £ 20 Sueh coamae cxis=. b o
v ; ! ! i

{e) U Grace s prevenied (rem tevising prices or om s=niruing * eny mae

aleeady i} ffct by any ction cf zoverment ve by somplianes with any requat of

government, firace may cancei th's coniract or any undsiiversd pertion the s

without lighility to Buyer upon written uotics of such t rmination 1o 3uyer. ’

6. ‘Taxes Duries 3fEs. Inthe absrxeof | sifaiory elidencs of
exemnption lied 10 Gracedy Buycr. Suyer thall pay in aidition to the price of the
joods alt weey, duties, excises cr other charpes for wrich Grag: may ke respons ble
?nrtalle:f_on F;mymem 10 any 30v-Tnment {nativnal. stat?, or leal) upon! meawn red

by ot relating fto the impormaian axporation, product on. ar am; phase or St of the
p(oductiu?. , sale, Tanpo-mton andfor use of 116 goods idenliled rn the 13cs
mﬂﬂi. H . 1 i ’ i

1 - [

S ! £
() Buyer ackiowindges dax e goods called fer bereundit are to be speci by
naonfactired|by Grace o fulff | this contract and d:livety dawes are baicd on the
wupﬁmth'inh:uwil. be w debsy dne to canges bryond the ressongble comrn of
Grace. * - :

() Graen simll oot be chasged with any Hability for dclay o nondeFrery w1
due 0 dalays|ef supplics. grocuction problemy, i af Gud Ir the public e ny,
complisace with any spalicabic fe-¢ign or domcstiv courl order o zov'ernme mi
Eguation, order or reqaest wheihe! of nst it froves o be:invalid, fires, o, 12 sar
dispures, ymusially scver: weathzr, or 1oy other caust Heyond Uit feasomasle con mi
of Grace, Durjng the per.od when caliverics are aifee sd by the mafters icemtifies in
this ;  Grace muy omiv delivery during the period of contivuanse of 5 ich
citcumsances and the centmct cummtity sTall be reewmd by the Yuantily o omil ed,
bt this coptract shall meusin otherwise i sfizct. Gree: shall steava s 3tz my
waiiable . zoods among all buvers incleding 18 cvn divisions, depant nemis nd
affilintes in much manner s itcorsicers fait. : ;

L Astignment anc Noswmiver,

(3) This coMtrastu D assignable of Tansferaklc by, Buver whothe: volum wy
or by jon of law in"xhole ot in.part, without the §sior writien consent of Grac +,

:E Gracea failur: teine Mupon strict perfcance of.ny rrovisivn hes sof
shali be decmed w be 3 wajver of Giace 5. rights o renedits or 3 waiver by Grae of
my n:huqnmt defanlt b Suyer it the performance 37 o¢ compy iance Witk any te ma
hereni. i . . .

9% M& Ez:h delivery shalf stanc and may e recover € or 52
sepacate and independent contrct. 2 Buyer faila to Reliil the weevs of seler. purch e,
of pyment uader thid ar any other conmset with Grees, Grace withous p-sjudic ‘o
othe: lawful remedies may a0 i osvon dafer further shipments hereender. ungl 5 1k
defalt 3 made good, rant such. leZhult as a brerch of chis
this “onimact. - H

10.  Comphiance witn Fair Lyver Stadards At Grage heseby “ertes thar all
zo0cs sold hereunder witich are produced or manusictursd in the United Stae of
America are produced in compuare with Sections 6. 7. a1 (2 of the “air Lizor
Swrdardg Act of 1938, es amended (29 1.5, Code 211-210%, o7 of any o dar &7 tho
Adp inistmronissued udsr Seetion 14 of zaid Aet. All requiczments ax to £ zemn ied
sonu:mplated in the October 6. 1949 amendment to 102 Pai- Tiber Stand.tds Ax: of
193¢ ahail be considered 15 satistied oy this centificanor. : .

L1, Roygltics Mize:liareons. he pirchase of ~caipment Som Grace monfer o
ligerze, 2xpress or impl.ed, wmiler any paemt Whan 300ds Wlentif ad o4 the - 2.
here of include goods suitable for uss xeccrding o Crge 5 pater s, A -ayal,y (Am unt
abE.nable upon reqoest) is incl Wiz i e purchase price. Goods ivendiied on dw
iace hareof may vary accomding o jmee 5 eytablisha Hmirs, uzme and to emanca : in
=ffict 2 the tame of delivery in eapoct of such goocs ANY ADVICTE FUANISE R
BUVER CONCERNING THE 1J3E (!f THE ‘330DS 3HaLl RE2RESENT
GRACE S BEST JUDCEMENT IN TEE CIRCUNSTAMCES 3UT 13 ACTSD
UBRCN AT BIJYER 3 SCLERISK - :

12, Egite Contract and € ooirpuctin, ! )

{8) The contract bw.oreen Eunair and Grace in ruspect uf tha goods {d¥niflec on
tie face hereof consiss o i sty of the tovms a1d conditiyes appeaning on the
face and back of this ducumeot in lien of all others, 1nd sugerseces ad grev:sus
Ot Tanications. [CRresCOtion: o 3ETsemwnty, eithur aral or written. botvees the
paties hereto with respect 1o Ute subject matter heeof. No tnodificaticn shall be
cffected by the acknowiedgement or accentance of 3iyers putchase ardcr form or
other documents conmining enms 3t sonditiors Hilsr+at from cF in addicim o 1t 032
conssined. hersin, ) . !

(&) Accepance oruse by Buwver of any goods lsliverad ‘ercunder hail be an
accentance of thesce a8 th anty o+ and conditions apiving o the purchaze and als
af x:id goods unless othe: 1zrms anc cond.tiona be agr:ed 16 0 viting sier'sd by | oth
aartics specificaily referring to this sntrast, P .

(c) Thiz dontract  atall beime:preted imaccordate with ad the comtret un
theteof shall:be governzd by e laws of the Crnimodwealth of Massachus. tts.
Caprions as used i those terms nd cond:dons are 1 conveniece of refé ence « nlv
and shall not be deemed or ¢msirucd as in any “vay lmitng or sxt/mding the
ang angeg of the provisions o whish sush aptiong mar refer. .

snrire-contrag: o e ate

W. R, GRACE & CO-CONN
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Tel: (510) 420-8190
FAX: (510) 420-8186

e-mail: info @appmateng.com

FLEXURAL STRENGTH OF
GLASS FIBER REINFORCED CONCRETE
Project Number: 110043C . Report Date: 03/30/10
Project Name: Quality Control Testing Type of Sample: GFRC- Sprayed
Test Method: ASTM C 947
Date Cast: 02/26/10
Client Name: Architectural Facades Date Tested: 03/30/10
Unlimited, Inc. Age, Days: 32
Date Received: 03/08/10
Test Conditions and Results
Sample ID: 28-Day Bulk Density, pcf: ASTM C 948
Glass Content, %: 52 Absorption, %: ASTM C 948
Sample Conditioning: Wet Elastic Modulus, psi: PCI MNL -130
Test Span, in.: 10
Crosshead Speed, in./min: 0.2
Laboratory Test Results
SAMPLE WIDTH DEPTH FLEXURAL LOAD FLEXURAL STRENGTH | REMARKS
NUMBER YIELD ULTIMATE YIELD ULTIMATE
LOAD LOAD STRENGTH|STRENGTH
(in.) {in.) (Ibf) {(Ibf) (psi) {psi)
1 2.03 0.488 68 163 1407 3165 None
2 2.00 0.483 78 155 1605 3189 None
3 2.05 0.483 72 156 1506 3262 None
4 2.01 0.489 72 164 1498 3412 None
5 2.01 0.506 74 171 1438 3323 None
6 2.05 0.506 80 174 1524 3315 None
Average 1496 3278
Tested samples will be discarded two business days from the report date.
Remarks:
Cc: Frank Bracken: frank.bracken@architecturalfacades.com Reviewed by
Nelily Kaleva: neily kaleva@architecturalfacades.com .

@
s>

ACCREDITED
ASTM C 947 Only

Mohammed Faiyaz
Laboratory Manager

Form FPTR Rev { 3/25/05



PART1 GENERAL.

1.1

D:

12 “RELATEDSECTIONS

H.

13 REFERENCES

A

_ASTM A 47/A 47N — Standard Specification for Feritic Malfeable:ifon Castings.

Architectural Facades Unlimited, Inc.
SECTION 03490

GLASS-FIBER REINFORCED PRECAST GONGE

ZI.'-'I"ant-'cast,-'glass-ﬁber-reinforoed precasf concrete panels,
Ermbedded hardwsare and anchors.
Loase connection hardware:

Inegrated stesl stigport framing.

Séction 03300 - Cast-in-Place Concrete: Building structural frame:

Section 04800 - Unit Masonry: Ba Rasonry.

‘Seution 05120 - Structiral Steel: Bui’idi’r’ag_ structural frame.

Beciion 05400 - Cold-Formed Metal Framing:. Struictiral $tud meémbers.
Section 07180 - Water Repellent Coating.

Section 07600 - Metal flashings.

Section 07840 - Firestopping: Fire barier séal betwaen ir

e

-

Section 07900+ Joirif Sealers: Application of backer rods orband breakers:and joint sealefs.

ASTM A 27/A 27M — Standard:Speéification for Steel Castings, Carbon for General
Application. ’

BSTM A 36/A 36M — Standard Specification for Carbon- Sirchural Steel.

ASTM A 123/ 123M - Standard Specification for Zinc: (Hot-Dip) on‘lron arnd Stee!
Hardware.

034901
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E. ASTM.A108 - Standard Specification fo Steel Bars, Cartion, Cold-Finistied, Standard
Quaity, eroars, L

F.  ASTM A 153/A 153M =:Standard Specificatiorifar Zinc Coating (Hot=Dip:Galvanized)
Coatings on ron and Steel Products. )

G.  ASTM A283/A 263M - Standatd Specification for Low and intermedialte Tensile Strength
Carbon Steel Plates.

STM A ecification for:Structural Bofts, Steel, Heat Tréated, 1207105 ksi
Minimum Tensile .

. ASTMAS500-8 pecifitation for Cold-Formed Welded and Seamiess Carbon Steel
Structural Tobing In’ Rolnds aiid Shapes.

J.  ASTMA513- Siandard Specification for Electric-Resistanice-Welded Carbori and /
Mechanical Tubing

Joy. Steet’

K. ASTM A653/A 653M - Standard Specification for Steel Sheet, Zinc-Coatsd (Galvarized) of
Zinc-iron Alloy-Coated {Galvannealed) by the Hot-Dip Process.

L. ASTM
A741003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
oated-for Cold-Formed Framing Members.

N.  ASTM AT00B/ATO0BM --Standard Specificatior for Steel, Shieet, Cold-Rolled, Cairbon,
Structoral, High-Strength;Low-Alloy and High-Strength Low-Alloy'with Imiproved Formability.

0. ASTM C 23 - Standard Specifieatian for Concrete Aggregates.

P.  ASTMC 150.- Standard Specificatioh f6F Portiand Cement.

Q. ASTM C 260 - Standard Specification for Alr:Entraining:Admixtbres for-Concrete.

R.  ASTM C:494/C-494M - Standard Spedificalion for:Chemical Admixures for Concrete.
&, ASTM C 618 - Standard Specification for Goal Fiy.Ash and Raw-or Calcined Natural

Porzolan for Use as a Mineral Admindurein: Portland Cement Cencrete.

_ASTM G 979~ Standard Specification for Pigrmients for Integrally Colored Congrete.

U. -ANS!- American irom.and Steel Institute (AIS1); Specification for the Design of Cold-Formed

-Steel Structural Members
V.. AWS D1.1 =Stuctural Welding Gode~Steel.
W.  AWS D1.3-Structural Welding Code - Shieef Steel.
%, AWS D1.4- Structural Welding Codg:- Re ing.Steak:
Y.  PCiMNL-117— Manual for-Quality Control for Plants-and Production of Architecturdl Precast.

Congcrete Products.

03490-2
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BE: 'SSPC’25-~ Hand Teal Cleaning.

SSPC 3 ~ Power Tool Clearing.
'SSPC Paint 20 - Zinc-Rich Primers {Type | - inorganic and Type i« Orgariig),

‘SSPC.Paint 25 - Zing Oxide, Alkyd, Linseed Ol Primef for Use Qveir Hand Clezned Steel,
Type l'and Type il

EF. .CIELAB- International Commission-of liuminafion; 1976 Standards.,

SYSTEMDESCRIPTION

:System;:. Plant fabricated glass-fiber-reinforced préeast con isting of face
-Tfrix, back-up mix; steel support frame attached via pins, gra nchors and flex anchors,
‘steel gonnections-for panel-attachment to-structure, anhd otheringlusior for attachments to
p_a_nels,.

B D&slgn Reqwremenis Design: glass-fiber-reinforced; precast concrefe: pane!! 1
unidér the supennsmn ofa professnonai englneer andi in accurdance with pmae ures of PCI

property data generated frcm the manifactiurer's actual production;

C. -Performmante Requirements:
1. Provide glass-ﬁber-relnforced precasteoncrete panels and panel frames: capable of

withstanding gramty wind,.seismig;.and grertion design loads as'well asthe: effects of

: ced volume changes according to load factars and

2:
3
4 ment-of fra;mng members without damage or-.averstressing,
: undue strain on fasteners:and anchors, or gther defrimerital effects
when-subjgct to-d maximum ambient temperature: change of 100 degrees F.
SUBMITTALS

A.  Submitunder provisians of Section 01300

B ProductData:; Submit manufacfiirer's data sheets on'each product to-be used, inchding:
1. Preparationinstructions and recomimendations.
2{ . Storage and haridling reg nts and recommendations;
3. Installation methods..

C.  Shop-Drawings; iridicate dir
location, size and type ;
and erection; and-coniiel

nis, ciass-sections-and edge details, metal framing details,
i ement, including reinforcernent necessary for safe handling
G deta:is and relationship to adjacent materials:

03450-3
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1.6

1. Design calculations:demaonstrating compliarice. with indicated loading conditions and
showing- ﬂexural ulimate strengths:assumed for design, stamped by & shuctural
professional’ engineer registered in the:location of the project.

P2 Layout; dimensions, and identification of each panel $egment. ¢comésponding fo
installatiorrseguence. ’

3. ‘Location and defails of ancherage devices einbedded in panels-and shapes, and
connection defails:to buiding.

D. Samples:

1..  Selection Samples: 'F; Aish product specified; two-comiplete-sets of colol
sample, minimum $ize-6inches {150 mm) square r&presenting manufaciurer's
rangé of avaflable colors:amd:pattemns for the exppsed face:of panels.

2.  Venfication Samples! Foreach finigh product $peciied, two samplés, mirdmum size 6
inches {150 mim}) square, representing actual product, cdlor, and pattems forthie

) exposed face of panels.

3. Donot start fabrication untit:samples are approved.

E. Maintain plant regords and-quiality control program during production’ of urits. Make reconds
‘and access to plant available to Architectupon request..

E.  Submitcertificates: f orpliance for the following:
7. Admmm'es
Z.

fifify:the cement brand narve, type and

quahty control.sam _
3. Qlass Fibers: Submit evidence thatgiass composition, Portiand cernent.m, _
Have Seen degigned for glass-fiber-reinforced precast concrete’ panel app! cafions.

QUALITY ASSURANCE

Perom Work in accordanca with PCE MNL 128, Recommended Practice for Glass Fiber
Reinforced Concrele Pangly:

B. ManufacturerQualifications: Provide paneis and shapes only roma manufacturerwhio has
demonstrated capability to pradice-products. of the quality and; scope required for this
project, and with-not less than 5 of successful experience.in manufacturing glass-fiber

reinforcet pracast concreté pa ls d shapes and who is certified in one-or more of the:

ollowing programs;

1. Certified Participant in the
Program for GFRC.

2. Pesignated PCl-Certified Plartt fof Grou i
Blant Certification Pragram,

3. Rétains ficensed Professional Engineer for-plant and record inspection indicating
production, testing and quality control methods comply with PCI MNLE-130, Manual for,
Quaity’‘Control: Glass Fiber Reinforcad Coricrats,

ilectural Precast Association’s Plant Certification’

Glass Fiber Reinforced Concrete by PCI's

C.  Instler Qualifications: A firm which his spediglized in erection of glass-fiber reinforced

preszst concrete panels orarchitecfural precast concrete iterns similar {o:thgse requ:red on:
4 for rictléss than 5 years and who is.acceptable to manufaciorer of glass-ﬁber
nforced precast concrete panels.

0. WelderQualifications: Use welders:
and AWS D1 4 within the lastysar.

heen qualified in:accordance with AWS D11

034904




E. Mock—Up Provide a mock-up for evaluation of surface preparation techniguss g@ad
application-workmanship.
1 _ o

2,

3. Refinish mock—up areé as required to producs acceptable work.

1.7 DELIVERY, STORAGE; AND'HANDLING

A.  Deliver units o e projer
erecled.

site palietized; safely wrapped,

B &

materials in @idry location:off the ground, and-in such a marniner io prevent damage or
rusion of foreign matler.

:Handle?and transport Linits in-a"position consistent with their shape and desagn in order to
eXcessive stresses or damage.

D. Storeunits o protect them from contact with-soil, staifing, and from physical damage.

E.  Place stored units s that identification marks are easily readable.

PART 2- PRODUCTS

24 MANUFACTURERS
A Acceplabie Manufacturer: Architectural Facades Unrlifmited, Iric.
B. Substitutions: Notpenmitied.

2.2 MATERIALS

A Aggtegatai
Back-1|

'excepl for gradatio Aggregates shajl bedean ha streng, durable.'-' ' ert and free
iaterials . Provide aggregéte in colors and sizes as
v fexture and colors indicated on'the Drawings.

requ:red to achieve the.pan

B.. .Porfland.Cement: ASTM C 150, Typed, Il or lli. Use'the same type, brand and:color of:
_portiand cement for all panets and shapes: Color shall be as; requ;red to obtain the panel
facing-color indicated.

.

adrmxmres, ASTM C.260. ASTM G260, AS’
alymer dispersion conhforming to'
onform to requirements of PC MNL-12

D.  Coloring Agent: ASTM G:879;:shall have:no adverse effects to: glassiber-reinforced precast
concrete panel set and stréngthi shall be:stable:at hlgh temperature; and-shall be sualight
fastand a!kall-msmtant Color shiall Be agréquired to obtain panel facing colr selected.

03490-5
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:

E. Waterfor Mixing:Concrete: Use potable water.

F. Blass Fiber Conforming fo PCIMML-130, Appendlx ‘D.and spegifically designed.to be-
compatible with the aggressive alkaline environengnt of pértiarid: camarit bas composites or
fibers with a history of Siicéessfil Use in-portiand cement ba 1
modified to. be compatible with the fiber.

G, Anchors and Loose Atlachment Hardware!
Structural Stéal: ASTM A'36/A 36M.
Cold Drawn Wire;

Anchor Bolts: ASTRAA 325, .

Pipe: ASTM A.500 Grades-A.or B.
Tube-Stéel ASTM A 500 Grade AorB:
Garbon-Stéel Rods: ASTM A108 old ‘Yrawn.
Carbon-Steel Plate: ASTM A28 :
Mallsable-Steel Castings: ASTM A.47
Carbon-Stesl Casbngs. ASTM A 27/AZTM, Grade 60-30.
Finish: Galvarized in accordance witti A5 S3/A153M.

0

il O S 0 R

&

H. Panel Frame Materials:
1, ColdFormed Steel Framing: Manufacturer’s ta dard C—shaped steel studs;
camplying vnthAISl “Specification for thé D - d Stee
Members,” minimurm uncoated steel thickr ki: .A7rmimy of web depth
indicated, with stitfened flanges, V-shaped steel e:folldwing steel sheet:
a:  Metfallic-Coafed Steel Sheet: ASTM A 65 . t
grade required by structurat performande of framing and-with zifc ooahng

thickness,of:
1 GEe{2180)
2y G905 @E275)

b. Painted, Nonmetallic-Coated Steel Sheet ASTM AIDIAICHM het rolied ar
ASTM AIODSLAIOBSM cold rolied; nionmetallic:toated according 0 ASTM A
B 10037 A 1003M; of grade required by struciural performancs of framing.
2. Holiow Structural Sections: Steef tubing, ASTM AS00, Grade B,.or ASTM ASI3. Finish
hollow structural sections:with wall thickness less than.3/11&.inch {4 T& mm) as follows:
4. Orgarniic Zinc-Rich Primer: 8SPC-Paint 20 on surfaces prepared fo camply. with-
SSPC-SPE/NACE No.3, "Commarcial Blast Cleaning.” '
b. Primer:SSPC-Paint 25-on surfaces prepared te comply with. S8CR-SF
Taol Cleaning," or better. '
3. Steel'Channels and Angles: ASTM A36/ A36M, finished-as follows:
a. Oiganic Zine:Rich Primer: SSPC-Paint 20 on surfaces prepared to.0oi
SEPC-SPOINACE Na:3, "Commermal Blast Cleaning.”
b. Primer: SSFC-Paint 25.0n surfaces prepared to comply:with SSCP-5P 2, "Hand
Tool Cleaning;or better:

'ién "proposed fbr ué’é.

3 cemieit, water, glass fibiers and sand mixed in groporfions deteimined in

23 FABRICATION
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Fabricate pahels ingeneral compliance with PC1 MNL-128:and MNL-130;

Molds: _
1. _ngld Fid consl.ruded of matenals that wﬂ! result n ﬁmshed pmdut:b confon'mng o

pr pod;lo
2.  Neter the glassfiberand cement slumy fo the spray head 2t rates to achieve the

desired mix proportion ang:glass ‘content. Check rates:in-accordance with standard
pracedures described in PCLMNL-128.
Maintain deanliness of equipmient and-working procedures at &

s,

Hairid Spray Application;
1. Spray apply a ist coal consnsimg of the'matre without fiber. Applied coating not ta
) exceed 1/8 inch'thick in orger to avaid dn inforced surfa
2 Spfay or place face, rhix in thickness shawni ‘on shop drawirigs
3. Spray-up main body-of material before the mist coaf has'sat.

4. Apply by spraying such thatuniform. Ahickness, and distribution of. glass fiber and
cement matrix is achieved during the applitation process.

Consohdate by rollmg orsuch other fechmques ‘a5 necessary o achieve complete

overspray before the: matefial has achie\.red ils mrbai setsa as to msure comp!ete
bonding.

Premix: Application

1.  ARglassfiberis pre-chopped to. lengths that:can range from
AR glasgfibers are weighed and mixed-with-cement slurry prior
mold. This takes place after mist coat application as déscribed: iri:
thru 7' above to follow,

Insérs and Embedmenl.s
1.

acceptable to. encapsul; s orfor bond!ng pads
2. Testinserts toestablishitest fata. and reduce testvalues by the appropriate-safety
factors to determing conned:un-strength to beused in design.
3. Rigid embedded ftemé: bt toHig glass-fiber reinforced precast concrete: parniél
shall not create.undesirable restraint to volime changes:

Panel.Frameé Fabrication:
1. ‘Fabricate panal framés -and accessories:plurib; square; rue foEne; and with
-components, secursly fastened in accordarice with design requnrernents

‘a Fabricate:panel frames using jigs-or templales..

b. Cut cold-formed metal framing members by sawing or shearin

cut.
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¢  Fastencold-formed metal framing members by welding. Comply with AWS D1:3
requirements and procedure for welding, appeararice and. quality of welds, -and
‘methods used.in cofrecting welding work.
d. Fasten frammg members: ot hallow structural sections, steel channels, or stee)
gUirements and procedures for

favnty anid saismic:anchors to panel frames;
nd: brace framing assemblies; if nécessary; to withstarid fiandling,

del:very, rid-erection stesses, Lift fabnwted assembligs in‘a manner that pravents
damage-or significant distortion,

3. Galvanizing Repair: Touch up: accessible damaged galvanized surfaces-according to
ASTVE A 780,

rianoe grease, form release treatments; efflorescence; curing compounds or other
terial mat would adversely affeci bondirig of any subsequent coatmg

2:  Colorand texture of exposed face surfaces shall match
3 Color ard texture of éxpiosed face surfaees shiall match one of the manufacturers
standard finishes as selected by the Architect.

i Gimensional Tolerances of Finishied Units: Provide in accordance with PGl MNE-117 and P
MNL-128. ’

J Cover; Provide erribedded anchors,.insetts, and gth
anchorage: and-emibedment for.design requuemerds

rayed in items with sufficient

K.  Curing:
1.

diatety after the completion of spraying of the.panel, cure pangls using a method
to ensure sufficient strength-for removing the units-fram the form;
2. Afterinitial curing, remove pacé! from formiaind place:in.a controiied curing
envirgnment:
3: An agrylic thefmoplastic copolymer dispersion may be used as a-curing-admbxdure:
Only copolymers shown.to eliminate the:-need for maist 'curing through independent
faboratory test data shall be. used.

L.  Pdnel identification:
1.  Mariceachglass-fiber:

mark on:shop-drawi

2. Markeach glassHfi

orced precast concrete panel 1o i
panel location.
rreinforced precast concrete panet: with date on which if was

spond to identification

3, .Appty markings on-sirface that will not be exposed inthe firiishied construction:
24 SOURGE QUALITY CONTROL.

A, Independent Testing:
4. Allaw Owners testing:
equipment, concrete
2. Cooperate with Owt
concrete mixes as

& arcas, concrete production

l:ng agency and prowde sampies of materials and,
‘requested for additionat testing. and evaluation.
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3. Testglass-fiber reinforced precast concrete panel units in aceordanice with PCI MNL-
130.

B: Plant Testing:
4. Test glass'-ﬁb'ériréinforced precast congrete panal units in aétordance with PCI MNL-
130

wewed ingood typlcai !:ghtmg wn:h the naked eye at a dls‘tance:-o 0
shiow no imperfections at a-distanica.of 20 féet.
2. The range of total acceptable color (Fghtness, color saturation and hue) varis

not exceed CIELAB 3.0 provided that the difference in hue alane does hot exced
CIELAE:1.0-a5 defined by the:International Coramission of liumination, 1976
Standards:

PART 3 EXECUTION

3.1 EXAMNATION

A Checkplacement;of structural support system to assure a true and :
attachmient of pariels. Do not begin construction until discrepancie: that
affect installatiori of pangls have beencanrected.

8.  If subsirate preparation’is the responsibility.of anither installer, notify Arth
.unsatisfactory preparation before proceeding.

32 PREPARATION
.A. Clean surfaces thoroughly prior fo installation..

B, Prepare surfacesusing the methiods recommended by the: manufacturer forachieving the
best result for the substrate.urider the'project conditions:

33 INSTALLATION

A hstall in accordance with manuf;

B.  Sefting:
1. Lift:glass-fiber reinforced precast concrete panel units with-suitable Tifting devices at
points provided by fhe manufacturer:
2, Set glass:fiber reinforced precast concrete panel units level, plumb; square and true
within the alfowable tolerances,
3 Site cutting of panels-is notpermitted,

Siipparts and Bracing: Provide lemporary supports and bracing: required to maintain-position,
stability, and alignment as units are being permanently connected:

D. Fastening: _ .
1 Fasten glass-fiber remf' ced precast concrete panel units:in place by boiting ar
welding or both a5 shown oni ‘éfection drawings.
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2. Field'welding shall by qualified welders using equipment-andaterials
compatible with the base:matesial.
3. Use non-copmibustible shigldsdiring welding operations to proteet’ adjacant Work:

E. Tolerances of Erected Units: N

1. Tolerances forlecation of glass-fiber reinforced precast concrete panelunits shall be
nonciimukative and: aslisted below. For erection tolerances:not listéd below, those
fistad:in PCEMNL 117 shall apply.

2. vidth of:joirit:
a. Panel dimension 10 feet or fess plus-3/16:inch.
be  Panel dimension 101p 20 feet plus:316:inch,; minus-1/4 inch.
: Panel dimension gréaterthan 20 feet'plus 1/4- :nch minus 516 ingh
3. Masimumm permissible warpage of one comer out of plang of the:other three

'sha 'be$/18 inch per foot of distance from-the nearest adjacent’
total after iristallation.
4, Bowing: Not over L3680, wheré L is thie pahel length.

34 PATCHINGANG CLEANING

A Patchard tlean panels using:methods and materialsin accordance with manufacturer’s

protéchon efadjanent surfaces if requ:red

Surface Must be thoroughly rinsed with tlean water immediately after using cleaner.

35 {SPECTION

A -Quality Conitra} P ogram: Panel manufacturer.shall have an established quahty control
program if effect at the plant or shall employ an indeperident testing laboratory ‘approved by
the Architect to monftol t, spray rate; physical properfies and curing penod and’
conditions.

B: Sampling and Testing: )
1. Prepare test specimens ar
Chapter 8 and Appendix A
2. Prepars.aminimum of 2 test boards per work shift until a production uniformity
acceptable to the quality control personnel has been achieved. At such time frequency
may be reduced to ane board pgrwork shift. o
3 For.edch board determine glass content by the washout test, flexural ultimate: strength
and fexural yxeld strength:
4, Glass tontent shall be conisidered satisfaciory ifwithin minus 0:5 and plus1.0 percent,
by weight, of the.glass Sonténtin-the:design mix.
5. Flexiiral yieid strength $hall bé considered satisfactory i both of thie following
requ:remerﬂs are met.
a. Thie: average of llE sets of 3 consecutive strength fests equal or exceed
assumied. ultimate fiexural strength for design PUrpOSes:
b: No individuai tes! {auetage of 6 coupons) fall below required-assumed ulfimate
design purposés by more than 10 pefeent.

rocedures in acoordance with PCI MNL-128,
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6 SUbmit reports:giving propartions, testrésults, inspection resuitis, unit identification
numbers and casting date Tor each workshifl.
‘C.  Rejection:

1. Panels it place may be rejected for any one oithe following product defects or
installation deficiencies:

a. Non-repairable dariage incurred dufing €dnstniction operations.

b. Ragged or regular edges. ‘

c Visible form joints or iregular shrfaces. -

d. Panels not conforming to tolerance reqiirdiments.

e.  Foreign material embedded iri the face.

£ ‘Visiple repairs.

g Cracks vigible at a distance of 10 feet.

h. Parnels do not meef design/stréngth requirements.
‘PROTECTION

A Protect installed products.unfil coripietion of project.

‘B.  Touch-up,repair or repface damaged prodicts before Substantial Cornpletion.

37 SCHEDULE

A ftem:

END OF SECTION
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A NOTE TO OUR USERS: The web versions of the Preservation Briefs differ somewhat from the printed versions.
Many illustrations are new, captions are simplified, illustrations are typically in color rather than black and white, and
some complex charts have been omitted.

The Secretary of the Interior's Standards for Rehabilitation require that "deteriorated
architectural features be repaired rather than replaced, wherever possible. In the event
that replacement is necessary, the new material should match the material being
replaced in composition, design, color, texture, and other visual properties." Substitute
materials should be used only on a limited basis and only when they will match the
appearance and general properties of the historic material and will not damage the
historic resource.

Introduction

When deteriorated, damaged, or lost features of a historic building need repair
or replacement, it is almost always best to use historic materials. In limited
circumstances substitute materials that imitate historic materials may be used if the
appearance and properties of the historic materials can be matched closely and no
damage to the remaining historic fabric will result.

Great care must be taken if substitute materials are used on the exteriors of historic
buildings. Ultraviolet light, moisture penetration behind joints, and stresses caused by
changing temperatures can greatly impair the performance of substitute materials over
time. Only after consideration of all options, in consultation with qualified professionals,
experienced fabricators and contractors, and development of carefully written
specifications should this work be undertaken.

http://www.nps.gov/hps/tps/briefs/briefl6.htm
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The practice of using substitute materials in architecture is not
new, yet it continues to pose practical problems and to raise
philosophical questions. On the practical level the
inappropriate choice or improper installation of substitute
materials can cause a radical change in a building's appearance
and can cause extensive physical damage over time. On the
more philosophical level, the wholesale use of substitute
materials can raise questions concerning the integrity of
historic buildings largely comprised of new materials. In both
cases the integrity of the historic resource can be destroyed.

Some preservationists advocate that substitute materials
should be avoided in all but the most limited cases. The fact is,
however, that substitute materials are being used more
frequently than ever in preservation projects, and in many
) cases with positive results. They can be cost-effective, can
élr;zﬂetgs\fgr”irluncég);eﬁgterr‘ie permit the accurate visual duplication of historic materials, and
Hall, the substitute materials last a reasonable time. Growing evidence indicates that with

used were cast stone and  proper planning, careful specifications and supervision,
wood with fiberglass and

polyester bronze substitute materials can be used successfully in the process of
ornamentation. Photo: NPS  restoring the visual appearance of historic resources.
files.

This Brief provides general guidance on the use of substitute materials on the exteriors
of historic buildings. While substitute materials are frequently used on interiors, these
applications are not subject to weathering and moisture penetration, and will not be
discussed in this Brief. Given the general nature of this publication, specifications for
substitute materials are not provided. The guidance provided should not be used in place
of consultations with qualified professionals. This Brief includes a discussion of when to
use substitute materials, cautions regarding their expected performance, and
descriptions of several substitute materials, their advantages and disadvantages. This
review of materials is by no means comprehensive, and attitudes and findings will
change as technology develops.

Historical Use of Substitute Materials

The tradition of using cheaper and more common materials in imitation of more
expensive and less available materials is a long one. George Washington, for example,
used wood painted with sand-impregnated paint at Mount Vernon to imitate cut ashlar
stone. This technique along with scoring stucco into block patterns was fairly common in
colonial America to imitate stone.

Molded or cast masonry substitutes, such as dry-tamp cast stone and poured concrete,
became popular in place of quarried stone during the 19th century. These masonry units
were fabricated locally, avoiding expensive quarrying and shipping costs, and were
versatile in representing either ornately carved blocks, plain wall stones or rough cut
textured surfaces. The end result depended on the type of patterned or textured mold
used and was particularly popular in conjunction with mail order houses. Later, panels of
cementitious permastone or formstone and less expensive asphalt and sheet metal
panels were used to imitate brick or stone.
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Metal (cast, stamped, or brake-formed) was used for
storefronts, canopies, railings, and other features, such as
galvanized metal cornices substituting for wood or stone,
stamped metal panels for Spanish clay roofing tiles, and
cast-iron column capitals and even entire building fronts in
imitation of building stone.

Terra-cotta, a molded fired clay product, was itself a
substitute material and was very popular in the late 19th
and early 20th centuries. It simulated the appearance of
intricately carved stonework, which was expensive and
time-consuming to produce. Terra cotta could be glazed to
imitate a variety of natural stones, from brownstones to
limestones, or could be colored for a polychrome effect.

Nineteenth century technology made a variety of materials
readily available that not only were able to imitate more

. . N Substitute materials need to be
expensive materials but were also cheaper to fabricate and |ocated with care to avoid
easier to use. Throughout the century, imitative materials = damage. The fiberglass column
. d I = I tal wind hood base has chipped, whereas the
continued to evolve. For example, ornamental window hoods | istoric cast iron would have

were originally made of wood or carved stone. In an effort to remained sound. Photo: NPS

find a cheaper substitute for carved stone and to speed files.

fabrication time, cast stone, an early form of concrete, or cast-iron hoods often replaced
stone. Toward the end of the century, even less expensive sheet metal hoods, imitating
stone, also came into widespread use. All of these materials, stone, cast stone, cast iron,
and various pressed metals were in production at the same time and were selected on
the basis on the basis of the availability of materials and local craftsmanship, as well as
durability and cost. The criteria for selection today are not much different.

Many of the materials used historically to imitate other materials are still available.
These are often referred to as the traditional materials: wood, cast stone, concrete,
terra cotta and cast metals. In the last few decades, however, and partly as a result of
the historic preservation movement, new families of synthetic materials, such as
fiberglass, acrylic polymers, and epoxy resins, have been developed and are being used
as substitute materials in construction. In some respects these newer products (often
referred to as high tech materials) show great promise; in others, they are less
satisfactory, since they are often difficult to integrate physically with the porous historic
materials and may be too new to have established solid performance records.

When to Consider Using Substitute Materials in
Preservation Projects

Because the overzealous use of substitute materials can greatly impair the historic
character of a historic structure, all preservation options should be explored thoroughly
before substitute materials are used. It is important to remember that the purpose of
repairing damaged features and of replacing lost and irreparably damaged ones is both
to match visually what was there and to cause no further deterioration. For these
reasons it is not appropriate to cover up historic materials with synthetic materials that
will alter the appearance, proportions and details of a historic building and that will
conceal future deterioration.

Some materials have been used successfully for the repair of damaged features such as

epoxies for wood infilling, cementitious patching for sandstone repairs, or plastic stone
for masonry repairs. Repairs are preferable to replacement whether or not the repairs
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are in kind or with a synthetic substitute material.

In general, four circumstances warrant the consideration of substitute materials: 1) the
unavailability of historic materials; 2) the unavailability of skilled craftsmen; 3) inherent
flaws in the original materials; and 4) code-required changes (which in many cases can
be extremely destructive of historic resources).

Cost may or may not be a determining factor in considering the use of substitute
materials. Depending on the area of the country, the amount of material needed, and
the projected life of less durable substitute materials, it may be cheaper in the long run
to use the original material, even though it may be harder to find.
Due to many early
failures of substitute
materials, some
preservationist are
looking abroad to find
materials (especially
stone) that match the
historic materials in an
effort to restore historic
buildings accurately and
to avoid many of the

uncertainties that come
An inert material was injected into the hollow jith the use of

outrigger, permitting the outer wood to be . .
retained and preserved. substitute materials.

The core of a deteriorated
wood outrigger was first
drilled out. Photos (left and
right): Courtesy, Harrison
Goodall.

1. The unavailability of the historic material.

The most common reason for considering substitute materials is the difficulty in finding
a good match for the historic material (particularly a problem for masonry materials
where the color and texture are derived from the material itself). This may be due to
the actual unavailability of the material or to protracted delivery dates. For example,
the local quarry that supplied the sandstone for a building may no longer be in
operation. All efforts should be made to locate another quarry that could supply a
satisfactory match. If this approach fails, substitute materials such as dry-tamp cast
stone or textured precast concrete may be a suitable substitute if care is taken to
ensure that the detail, color and texture of the original stone are matched. In some
cases, it may be possible to use a sand-impregnated paint on wood as a replacement
section, achieved using readily available traditional materials, conventional tools and
work skills. Simple solutions should not be overlooked.

2. The unavailability of historic craft techniques and lack of skilled artisans.
These two reasons complicate any preservation or rehabilitation project. This is
particularly true for intricate ornamental work, such as carved wood, carved stone,
wrought iron, cast iron, or molded terra cotta. However, a number of stone and wood
cutters now employ sophisticated carving machines, some even computerized. It is also
possible to cast substitute replacement pieces using aluminum, cast stone, fiberglass,
polymer concretes, glass fiber reinforced concretes and terra cotta. Mold making and

http://www.nps.gov/hps/tps/briefs/briefl6.htm
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casting takes skill and craftsmen who can undertake this work are available. Efforts
should always be made, prior to replacement, to seek out artisans who might be able to
repair ornamental elements and thereby save the historic features in place.

3. Poor original building materials.

Some historic building materials were of inherently poor quality or
their modern counterparts are inferior. In addition, some materials
were naturally incompatible with other materials on the building,
causing staining or galvanic corrosion. Examples of poor quality
materials were the very soft sandstones which eroded quickly. An
example of poor quality modern replacement material is the tin
coated steel roofing which is much less durable than the historic tin
or terne iron which is no longer available. In some cases, more
durable natural stones or precast concrete might be available as
substitutes for the soft stones and modern terne-coated stainless
steel or lead-coated copper might produce a more durable yet
visually compatible replacement roofing.

4. Code-related changes. Cast aluminum has
been used as a

. . - replacement material
Sometimes referred to as life and safety codes, building codes often o cast iron. Photo:

require changes to historic buildings. Many cities in earthquake NPS files.

zones, for example, have laws requiring that overhanging masonry

parapets and cornices, or freestanding urns or finials be securely re-anchored to new
structural frames or be removed completely. In some cases, it may be acceptable to
replace these heavy historic elements with light replicas. In other cases, the extent of
historic fabric removed may be so great as to diminish the integrity of the resource. This
could affect the significance of the structure and jeopardize National Register status. In
addition, removal of repairable historic materials could result in loss of Federal tax
credits for rehabilitation. Department of the Interior regulations make clear that the
Secretary of the Interior's Standards for Rehabilitation take precedence over other
regulations and codes in determining whether a project is consistent with the historic
character of the building undergoing rehabilitation.

Two secondary reasons for considering the use of substitute materials are their lighter
weight and for some materials, a reduced need of maintenance. These reasons can
become important if there is a need to keep dead loads to a minimum or if the feature
being replaced is relatively inaccessible for routine maintenance.

Cautions and Concerns

In dealing with exterior features and materials, it must be remembered that moisture
penetration, ultraviolet degradation, and differing thermal expansion and contraction
rates of dissimilar materials make any repair or replacement problematic. To ensure
that a repair or replacement will perform well over time, it is critical to understand fully
the properties of both the original and the substitute materials, to install replacement
materials correctly, to assess their impact on adjacent historic materials, and to have
reasonable expectations of future performance.

Many high tech materials are too new to have been tested thoroughly. The differences
in vapor permeability between some synthetic materials and the historic materials have
in some cases caused unexpected further deterioration. It is therefore difficult to
recommend substitute materials if the historic materials are still available. As previously
mentioned, consideration should always be given first to using traditional materials and
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methods of repair or replacement before accepting unproven techniques, materials or
applications.

Substitute materials must meet three basic
criteria before being considered: they must be
compatible with the historic materials in
appearance; their physical properties must be
similar to those of the historic materials, or be
installed in a manner that tolerates differences;
and they must meet certain basic performance
expectations over an extended period of time.

Matching the Appearance of the
Historic Materials

A waterproof coating is an inappropraite
substitute material to apply to adobe as it
seals in moisture and may result in spalling.

In order to provide an appearance that is Photo: NPS files.

compatible with the historic material, the new

material should match the details and craftsmanship of the original as well as the color,
surface texture, surface reflectivity and finish of the original material. The closer an
element is to the viewer, the more closely the material and craftsmanship must match
the original.

Matching the color and surface texture of the historic material with a substitute material
is normally difficult. To enhance the chances of a good match, it is advisable to clean a
portion of the building where new materials are to be used. If pigments are to be added
to the substitute material, a specialist should determine the formulation of the mix, the
natural aggregates and the types of pigments to be used. As all exposed material is
subject to ultraviolet degradation, if possible, samples of the new materials made during
the early planning phases should be tested or allowed to weather over several seasons
to test for color stability.

Fabricators should supply a sufficient number of samples to permit onsite comparison of
color, texture, detailing, and other critical qualities. In situations where there are subtle
variations in color and texture within the original materials, the substitute materials
should be similarly varied so that they are not conspicuous by their uniformity.

Substitute materials, notably the masonry ones, may be more water-absorbent than the
historic material. If this is visually distracting, it may be appropriate to apply a
protective vapor-permeable coating on the substitute material. However, these clear
coatings tend to alter the reflectivity of the material, must be reapplied periodically, and
may trap salts and moisture, which can in turn produce spalling. For these reasons, they
are not recommended for use on historic materials.

Matching the Physical Properties

While substitute materials can closely match the appearance of historic ones, their
physical properties may differ greatly. The chemical composition of the material (i.e.,
presence of acids, alkalines, salts, or metals) should be evaluated to ensure that the
replacement materials will be compatible with the historic resource. Special care must
therefore be taken to integrate and to anchor the new materials properly. The thermal
expansion and contraction coefficients of each adjacent material must be within
tolerable limits. The function of joints must be understood and detailed either to
eliminate moisture penetration or to allow vapor permeability. Materials that will cause
galvanic corrosion or other chemical reactions must be isolated from one another.
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To ensure proper attachment, surface preparation is critical. Deteriorated underlying
material must be cleaned out. Noncorrosive anchoring devices or fasteners that are
designed to carry the new material and to withstand wind, snow and other destructive
elements should be used. Properly chosen fasteners allow attached materials to expand
and contract at their own rates. Caulking, flexible sealants or expansion joints between
the historic material and the substitute material can absorb slight differences of
movement. Since physical failures often result from poor anchorage or improper
installation techniques, a structural engineer should be a member of any team
undertaking major repairs.

Some of the new high tech materials such as epoxies and polymers are much stronger
than historic materials and generally impermeable to moisture. These differences can
cause serious problems unless the new materials are modified to match the expansion
and contraction properties of adjacent historic materials more closely, or unless the new
materials are isolated from the historic ones altogether. When stronger or vapor
impermeable new materials are used alongside historic ones, stresses from trapped
moisture or differing expansion and contraction rates generally hasten deterioration of
the weaker historic material. For this reason, a conservative approach to repair or
replacement is recommended, one that uses more pliant materials rather than
high-strength ones. Since it is almost impossible for substitute materials to match the
properties of historic materials perfectly, the new system incorporating new and historic
materials should be designed so that if material failures occur, they occur within the
new material rather than the historic material.

Performance Expectations

While a substitute material may appear to be acceptable at the time of installation, both
its appearance and its performance may deteriorate rapidly. Some materials are so new
that industry standards are not available, thus making it difficult to specify quality
control in fabrication, or to predict maintenance requirements and long term
performance. Where possible, projects involving substitute materials in similar
circumstances should be examined. Material specifications outlining stability of color and
texture; compressive or tensile strengths if appropriate; the acceptable range of thermal
coefficients, and the durability of coatings and finishes should be included in the
contract documents. Without these written documents, the owner may be left with little
recourse if failure occurs.

The tight controls necessary to ensure
long-term performance extend beyond
having written performance standards and
selecting materials that have a successful
track record. It is important to select
qualified fabricators and installers who
know what they are doing and who can
follow up if repairs are necessary.
Installers and contractors unfamiliar with
specific substitute materials and how they
function in your local environmental
conditions should be avoided.

The historic cornice was successfully replaced with a

fiberglass cornice. Photo: NPS files. The surfaces of substitute materials may

need special care once installed. For
example, chemical residues or mold release agents should be removed completely prior
to installation, since they attract pollutants and cause the replacement materials to
appear dirtier than the adjacent historic materials. Furthermore, substitute materials
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may require more frequent cleaning, special cleaning products and protection from
impact by hanging window-cleaning scaffolding. Finally, it is critical that the substitute
materials be identified as part of the historical record of the building so that proper care
and maintenance of all the building materials continue to ensure the life of the historic
resource.

Choosing an Appropriate Substitute Material

Once all reasonable options for repair or replacement in kind have been exhausted, the
choice among a wide variety of substitute materials currently on the market must be
made. The charts at the end of this Brief describe a number of such materials, many of
them in the family of modified concretes which are gaining greater use. The charts do
not include wood, stamped metal, mineral fiber cement shingles and some other
traditional imitative materials, since their properties and performance are better known.
Nor do the charts include vinyls or molded urethanes which are sometimes used as
cosmetic claddings or as substitutes for wooden millwork. Because millwork is still
readily available, it should be replaced in kind.

The charts describe the properties and uses of several materials finding greater use in
historic preservation projects, and outline advantages and disadvantages of each. It
should not be read as an endorsement of any of these materials, but serves as a
reminder that numerous materials must be studied carefully before selecting the
appropriate treatment. Included are three predominantly masonry materials (cast stone,
precast concrete, and glass fiber reinforced concrete); two predominantly resinous
materials (epoxy and glass fiber reinforced polymers also known as fiberglass), and cast
aluminum which has been used as a substitute for various metals and woods.

Pros and Cons of Various Substitute Materials

Cast Aluminum

Material: Cast aluminum is a molten aluminum alloy cast in permanent (metal) molds
or onetime sand molds which must be adjusted for shrinkage during the curing process.
Color is from paint applied to primed aluminum or from a factory finished coating. Small
sections can be bolted together to achieve intricate or sculptural details. Unit castings
are also available for items such as column plinth blocks.

Application: Cast aluminum can be a substitute for cast iron or other decorative
elements. This would include grillwork, roof crestings, cornices, ornamental spandrels,
storefront elements, columns, capitals, and column bases and plinth blocks. If not
self-supporting, elements are generally screwed or bolted to a structural frame. As a
result of galvanic corrosion problems with dissimilar metals, joint details are very
important.

Advantages:

light weight (1/2 of castiron)
corrosion-resistant, noncombustible
intricate castings possible

easily assembled, good delivery time

can be prepared for a variety of colors

long life, durable, less brittle than cast iron

http://www.nps.gov/hps/tps/briefs/briefl6.htm
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Disadvantages:

® |ower structural strength than castiron

difficult to prevent galvanic corrosion with other metals

® greater expansion and contraction than castiron; requires
® gaskets or caulked joints

e difficult to keep paint on aluminum

Checklist:

Can existing be repaired or replaced inkind?

How is cast aluminum to be with other metals attached?

Have full-size details been developed for each piece to be cast?
How are expansion joints detailed?

Will there be a galvanic corrosion problem?

Are fabricators/installers experienced?

Cast Stone (dry tamped)

Material: Cast stone is an almost-dry cement, lime and aggregate mixture which is
dry-tamped into a mold to produce a dense stone-like unit. Confusion arises in the
building industry as many refer to high quality precast concrete as cast stone. In fact,
while it is a form of precast concrete, the drytamp fabrication method produces an outer
surface resembling a stone surface. The inner core can be either drytamped or poured
full of concrete. Reinforcing bars and anchorage devices can be installed during
fabrication.

Application: Cast stone is often the most visually similar material as a replacement for
unveined deteriorated stone, such as brownstone or sandstone, or terra cotta in
imitation of stone. It is used both for surface wall stones and for ornamental features
such as window and door surrounds, voussoirs, brackets and hoods. Rubberlike molds
can be taken of good stones on site or made up at the factory from shop drawings.

Advantages:

® replicates stone texture with good molds (which can come from extant stone) and
fabrication

expansion/contraction similar to stone

minimal shrinkage of material

anchors and reinforcing bars can be built in

material is firerated

range of color available

vapor permeable

Disadvantages:

heavy units may require additional anchorage

color can fade in sunlight

may be more absorbent than natural stone

replacement stones are obvious if too few models and molds are made

Checklist:

® Are the original or similar materials available?
® How are units to be installed and anchored?
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® Have performance standards been developed to ensure color stability?

® Have large samples been delivered to site for color, finish and absorption testing?

® Has mortar been matched to adjacent historic mortar to achieve a good
color/tooling match?

® Are fabricators/installers experienced?

Glass Fiber Reinforced Concretes (GFRC)

Material: Glass fiber reinforced concretes are lightweight concrete compounds modified
with additives and reinforced with glass fibers. They are generally fabricated as thin
shelled panels and applied to a separate structural frame or anchorage system. The
GFRC is most commonly sprayed into forms although it can be poured. The glass must
be alkaline resistant to avoid deteriorating effects caused by the cement mix. The color
is derived from the natural aggregates and if necessary a small percentage of added
pigments.

Application: Glass fiber reinforced concretes are used in place of features originally
made of stone, terra cotta, metal or wood, such as cornices, projecting window and door
trims, brackets, finials, or wall murals. As a molded product it can be produced in long
sections of repetitive designs or as sculptural elements. Because of its low shrinkage, it
can be produced from molds taken directly from the building. It is installed with a
separate noncorrosive anchorage system. As a predominantly cementitious material, it
is vapor permeable.

Advantages:

lightweight, easily installed

good molding ability, crisp detail possible
weather resistant

can be left uncoated or else painted

little shrinkage during fabrication

molds made directly from historic features
cements generally breathable

material is firerated

Disadvantages:

® non-loadbearing use only

® generally requires separate anchorage system

® |arge panels must be reinforced

® color additives may fade with sunlight

® joints must be properly detailed

® may have different absorption rate than adjacent historic material

Checklist:

Are the original materials and craftsmanship still available?

Have samples been inspected on the site to ensure detail/texture match?
Has anchorage system been properly designed?

Have performance standards been developed?

Are fabricators/installers experienced?

Precast Concrete

Material: Precast concrete is a wet mix of cement and aggregate poured into molds to
create masonry units. Molds can be made from existing good surfaces on the building.

http://www.nps.gov/hps/tps/briefs/briefl6.htm
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Color is generally integral to the mix as a natural coloration of the sand or aggregate, or
as a small percentage of pigment. To avoid unsightly air bubbles that result from the
natural curing process, great care must be taken in the initial and longterm vibration of
the mix. Because of its weight it is generally used to reproduce individual units of
masonry and not thin shell panels.

Application: Precast concrete is generally used in place of masonry materials such as
stone or terra cotta. It is used both for flat wall surfaces and for textured or ornamental
elements. This includes wall stones, window and door surrounds, stair treads, paving
pieces, parapets, urns, balusters and other decorative elements. It differs from cast
stone in that the surface is more dependent on the textured mold than the hand
tamping method of fabrication.

Advantages:

easily fabricated, takes shape well

rubber molds can be made from building stones
minimal shrinkage of material

can be load bearing or anchorage can be cast in
expansion/contraction similar to stone

material is firerated

range of color and aggregate available

vapor permeable

Disadvantages:

may be more moisture absorbent than stone although coatings may be applied
color fades in sunlight

small air bubbles may disfigure units

replacement stones are conspicuous if too few models and molds are made

Checklist:

® |s the historic material still available?

What are the structural/anchorage requirements?

® Have samples been matched for color/texture/absorption? Have shop drawings
been made for each shape?

® Are there performance standards?

® Has mortar been matched to adjacent historic mortar to achieve good color/tooling
match?

® Are fabricators/installers experienced?

Fiber Reinforced Polymers (FRP, Fiberglass)

Material: Fiberglass is the most well known of the FRP products generally produced as a
thin rigid laminate shell formed by pouring a polyester or epoxy resin gelcoat into a
mold. When tack-free, layers of chopped glass or glass fabric are added along with
additional resins. Reinforcing rods and struts can be added if necessary; the gel coat can
be pigmented or painted.

Application: Fiberglass, a non load-bearing material attached to a separate structural
frame, is frequently used as a replacement where a lightweight element is needed or an
inaccessible location makes frequent maintenance of historic materials difficult. Its good
molding ability and versatility to represent stone, wood, metal and terra cotta make it
an alternative to ornate or carved building elements such as column capitals, bases,
spandrel panels, beltcourses, balustrades, window hoods or parapets. Its ability to
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reproduce bright colors is a great advantage.
Advantages:

lightweight, long spans available with a separate structural frame

high ratio of strength to weight

good molding ability

integral color with exposed high quality pigmented gel-coat or takes paint well
easily installed, can be cut, patched, sanded

non-corrosive, rot-resistant

Disadvantages:

® requires separate anchorage system

® combustible (fire retardants can be added); fragile to impact.

® high coefficient of expansion and contraction requires frequently placed expansion
joints

® ultraviolet sensitive unless surface is coated or pigments are in gelcoat

® vapor impermeability may require ventilation detail

Checklist:

Can original materials be saved/used?

Have expansion joints been designed to avoid unsightly appearance?
Are there standards for color stability/durability?

Have shop drawings been made for each piece?

Have samples been matched for color and texture?

Are fabricators/installers experienced?

Do codes restrict use of FRP?

Epoxies (Epoxy Concretes, Polymer Concretes)

Material: Epoxy is a resinous two-part thermosetting material used as a consolidant, an
adhesive, a patching compound, and as a molding resin. It can repair damaged material
or recreate lost features. The resins which are poured into molds are usually mixed with
fillers such as sand, or glass spheres, to lighten the mix and modify their
expansion/contraction properties. When mixed with aggregates, such as sand or stone
chips, they are often called epoxy concrete or polymer concrete, which is a misnomer as
there are no cementitious materials contained within the mix. Epoxies are vapor
impermeable, which makes detailing of the new elements extremely important so as to
avoid trapping moisture behind the replacement material. It can be used with wood,
stone, terra cotta, and various metals.

Application: Epoxy is one of the most versatile of the new materials. It can be used to
bind together broken fragments of terra cotta; to build up or infill missing sections of
ornamental metal; or to cast missing elements of wooden ornaments. Small cast
elements can be attached to existing materials or entire new features can be cast. The
resins are poured into molds and due to the rapid setting of the material and the need
to avoid cracking, the molded units are generally small or hollow inside. Multiple molds
can be combined for larger elements. With special rods, the epoxies can be structurally
reinforced. Examples of epoxy replacement pieces include: finials, sculptural details,
small column capitals, and medallions.

Advantages:

® can be used for repair/replacement
® |ightweight, easily installed
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® good casting ability; molds can be taken from building material can be sanded and
carved.

® color and ultraviolet screening can be added; takes paint well

® durable, rot and fungus resistant

Disadvantages:

® materials are flammable and generate heat as they cure and may be toxic when
burned

® toxic materials require special protection for operator and adequate ventilation
while curing

® material may be subject to ultraviolet deterioration unless coated or filters added
rigidity of material

® often must be modified with fillers to match expansion coefficients

® vapor impermeable

Checklist:

® Are historic materials available for molds, or for splicing-in as a repair option?
Has the epoxy resin been formulated within the expansion/contraction coefficients
of adjacent materials?

Have samples been matched for color/finish?

Are fabricators/installers experienced?

Is there a sound substrate of material to avoid deterioration behind new material?
Are there performance standards?

Summary

Substitute materials--those products used to imitate historic materials--should be used
only after all other options for repair and replacement in kind have been ruled out.
Because there are so many unknowns regarding the longterm performance of substitute
materials, their use should not be considered without a thorough investigation into the
proposed materials, the fabricator, the installer, the availability of specifications, and
the use of that material in a similar situation in a similar environment.

Substitute materials are normally used when the historic materials or craftsmanship are
no longer available, if the original materials are of a poor quality or are causing damage
to adjacent materials, or if there are specific code requirements that preclude the use of
historic materials. Use of these materials should be limited, since replacement of historic
materials on a large scale may jeopardize the integrity of a historic resource. Every
means of repairing deteriorating historic materials or replacing them with identical
materials should be examined before turning to substitute materials.

The importance of matching the appearance and physical properties of historic materials
and, thus, of finding a successful longterm solution cannot be overstated. The successful
solutions illustrated in this Brief were from historic preservation projects involving
professional teams of architects, engineers, fabricators, and other specialists. Cost was
not necessarily a factor, and all agreed that whenever possible, the historic materials
should be used. When substitute materials were selected, the solutions were often
expensive and were reached only after careful consideration of all options, and with the
assistance of expert professionals.

Further Reading
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A NOTE TO OUR USERS: The web versions of the Preservation Briefs differ somewhat from the printed versions.
Many illustrations are new, captions are simplified, illustrations are typically in color rather than black and white, and
some complex charts have been omitted.

Glazed architectural terra-cotta was significant in the development of important
architectural idioms in this country--specifically, the "Chicago School," the High Rise and
the Historic or Beaux Arts styles. In fact, glazed architectural terra-cotta is one of the most
prevalent masonry building materials found in the urban environment today. Popular
between the late 19th century and the 1930s, glazed architectural terra-cotta offered a
modular, varied and relatively inexpensive approach to wall and floor construction. It was
particularly adaptable to vigorous and rich ornamental detailing. However, with changing
vogues in materials and architectural styles and rising production costs, glazed
architectural terra-cotta fell into disfavor and disuse by the mid 20th century.

Today, information on the maintenance, rehabilitation and replacement of glazed
architectural terra-cotta is limited, as are sources of new glazed architectural terra-cotta.
This report, then, will discuss some of the major deterioration problems that commonly
occur in historic glazed architectural terra-cotta, methods of determining the extent of that
deterioration and recommendations for the maintenance, repair and replacement of the
deteriorated historic material.

What is Terra-Cotta?

Generically, the broadest definition of terra-cotta refers to a high grade of weathered or
aged clay which, when mixed with sand or with pulverized fired clay, can be molded and
fired at high temperatures to a hardness and compactness not obtainable with brick.
Simply put, terra-cotta is an enriched molded clay brick or block. 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.

Terra-cotta was usually hollow cast in blocks which were open to the back, like boxes, with
internal compartment-like stiffeners called webbing. Webbing substantially strengthened
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the load-bearing capacity of the hollow terra-cotta block without greatly increasing its
weight.

Terra-cotta blocks were often finished with a glaze; that is, a slip glaze (clay wash) or an
aqueous solution of metal salts was brushed or sprayed on the air-dried block before firing.
Glazing changed the color, imitated different finishes, and produced a relatively impervious
surface on the weather face of the final product. The glaze on the terra-cotta unit
possessed excellent weathering properties when properly maintained. It had rich color and
provided a hard surface that was not easily chipped off. Glazing offered unlimited and
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.

Types of Terra-cotta

Historically there are four types or categories of terra-cotta which have enjoyed wide use
in the history of the American building arts: 1) brownstone, 2) fireproof construction, 3)
ceramic veneer, and 4) glazed architectural.

Brownstone terra-cotta is the variety of this masonry material used earliest in American
buildings (mid to late 19th century). The brownstone type is a dark red or brown block
either glazed (usually a slip glaze) or unglazed. It was hollow cast and was generally used
in conjunction with other masonry in imitation of sandstone, brick or real brownstone. It is
often found in the architecture of Richard Upjohn, James Renwick, H. H. Richardson and is
associated with the Gothic and Romanesque Revival movements through such ornamental
detailing as moldings, finials and capitals.

Fireproof construction terra-cotta was extensively developed as a direct result of the
growth of the High Rise building in America. Inexpensive, lightweight and fireproof, these
rough-finished hollow building blocks were ideally suited to span the I-beam members in
floor, wall and ceiling construction. Certain varieties are still in production today, although
fireproof construction terra-cotta is no longer widely employed in the building industry.

Ceramic veneer was developed during the 1930s and is still used extensively in building
construction today. Unlike traditional architectural terra-cotta, ceramic veneer is not hollow
cast, but is as its name implies: a veneer of glazed ceramic tile which is ribbed on the back
in much the same fashion as bathroom tile. Ceramic veneer is frequently attached to a grid
of metal ties which has been anchored to the building.

Glazed architectural terra-cotta was the most
complex development of terra-cotta as a
masonry building material in this country. The
hollow units were hand cast in molds or
carved in clay and heavily glazed (often in
imitation of stone) and fired. Sometimes
called "architectural ceramics,"” glazed
architectural terra-cotta was developed and
refined throughout the first third of the 20th
century and has been closely associated with
the architecture of Cass Gilbert, Louis
Sullivan, and Daniel H. Burnham, among

Glazed architectural terra-cotta was a practical and others. Slgmflcant examples in this country

highly decorative building material. Photo: NPS include the Woolworth Building (1913) in New
files. York City and the Wrigley Building (1921) in
Chicago.

Late 19th and early 20th century advertising promoted the durable, impervious and
adaptable nature of glazed architectural terra-cotta. It provided for crisp, vigorous
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modeling of architectural details as the molds were cast directly from clay prototypes
without loss of refinement. Glazed architectural terra-cotta could accommodate subtle
nuances of modeling, texture and color. Compared to stone, it was easier to handle,
quickly set and more affordable to use. Thought to be fireproof and waterproof, it was
readily adaptable to structures of almost any height. The cost of molding the clay, glazing
and firing the blocks, when compared to carving stone, represented a considerable
savings, especially when casts were used in a modular fashion--that is, repeated over and
over again. Maintenance of the fired and glazed surface was easy; it never needed paint
and periodic washings restored its original appearance.

With the passage of time, many of the phenomenal claims of the early proponents of
glazed architectural terra-cotta have proven true. There are many examples throughout
this country that attest to the durability and permanence of this material. Yet present-day
deterioration of other significant glazed architectural terra-cotta resources ultimately belie
those claims. Why? Historically, the lack of foresight or understanding about the nature
and limitations of the material has, in many instances, allowed serious deterioration
problems to occur that are only now becoming apparent.

Characteristics of Glazed Architectural Terra-cotta as a Building
Material

Glazed architectural terra-cotta has many material properties similar to brick or stone. It
also has many material properties radically different from those 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.

Difficult to identify: Glazed architectural terra-cotta probably comprises one of the
largest if not the largest constituent material in some of our 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 building owners and
architects alike are often surprised to discover that what they presumed to be a granite or
limestone building is glazed architectural terra-cotta instead.

Two separate systems: Historically, glazed
L architectural terra-cotta has been used in

= __........- ‘F:—’—%/FL association with two specific and very different

o types of building systems: as part of a

traditional load-bearing masonry wall in
buildings of modest height, and as a cladding
material in High Rise construction. As cladding,
glazed architectural terra-cotta often utilized an
extensive metal anchoring system to attach it or
to "hang it" onto a wall framing system or
superstructure. In the first instance the
anchoring was limited; in the second, the
anchoring was often extensive and complex.
Likewise, in the first instance, deterioration has

Typical construction detail of glazed generally been limited. However, where glazed
architectural terra-cotta ornament. Drawing: . .
Detail, Architectural Terra Cotta, Charles E. arch_ltectura! ter_ra Cc_)tta was use(_j as cladding,
White, Jr., 1920. particularly in high rise construction,

present-day deterioration and failure are often
severe.

Complexity of deterioration: Deterioration is, by nature of the design, infinitely
complex--particularly when glazed architectural terra-cotta has been used as a cladding
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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.

Poor original design: 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 serious water-related failure was
evident early in the life of many glazed architectural terra-cotta clad or detailed buildings.

Common Deterioration Problems

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 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.

Material failure can most commonly be attributed to water-related problems. However, less
frequent though no less severe causes may include: faulty original craftsmanship, which is
often cited but hard to determine; stress-related deterioration; damage caused by later
alterations and additions; or inappropriate repairs.

Water-related 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.

Crazing, or the formation of small random
cracks in the glaze, is a common form of water-
related deterioration in glazed architectural
terra-cotta. When the new terra-cotta unit first
comes from the kiln after firing, it has shrunken
(dried) to its smallest possible size. With the
passage of time, however, it expands as it
absorbs moisture from the air, a process which
may continue for many years. The glaze then
goes into tension because it has a lesser
capacity for expansion than the porous tile
body; it no longer "fits" the expanding unit onto Water and air-borne moisture entering the

. . - . glazed architectural terra-cotta causes
which it was originally fired. If the strength of expansion of the porous clay body, increasing its

the glaze is exceeded, it will crack (craze). volume. This upsets the "fit" of the glaze and
Crazing is a process not unlike the random makes its surface shatter, which is commonly
hairline cracking on the surface of an old oil called “crazing.” Photo: NPS files.

painting. Both may occur as a normal process in

the aging of the material. Unless the cracks visibly extend into the porous tile body
beneath the glaze, crazing should not be regarded as highly serious material failure. It
does, however, tend to increase the water absorption capability of the glazed architectural
terra-cotta unit.

Spalling, the partial loss of the masonry material itself, is, like crazing, caused by water
and is usually a result not only of airborne water but more commonly of water trapped
within the masonry system itself. Trapped water is often caused by poor water detailing in
the original design, insufficient maintenance, rising damp or a leaking roof. In most cases,
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trapped water tends to migrate outward through masonry walls where it eventually
evaporates. In glazed architectural terra-cotta, the water is impeded in its journey by the
relatively impervious glaze on the surface of the unit which acts as a water barrier. The
water is stopped at the glaze until it builds up sufficient pressure (particularly in the
presence of widely fluctuating temperatures) to pop off sections of the glaze (glaze
spalling) or to cause the wholesale destruction of portions of the glazed architectural
terra-cotta unit itself (material spalling).

Glaze spalling (left) may appear as small coin-size
blisters where the glaze has ruptured and exposed
the porous tile body beneath. This may occur as
several spots on the surface or, in more advanced
cases of deterioration, it may result in the
wholesale disappearance of the glaze. Spalling of
the glaze may also be symptomatic of deterioration
(rusting) of the internal metal anchoring system
which holds the terra-cotta units together and to
the larger building structure. The increase in
volume of the metal created by rusting creates
increased internal pressures in the terra-cotta unit
which, in turn, may spall the glaze, or in more
extreme cases, cause material spalling.

Material spalling is a particularly severe situation.

Blistering of the glaze, like crazing, is the Not only is the visual integrity of the detailing

result of the increase in water in the porous jmpajred, but a large area of the porous underbody,

clay body and the subsequent destruction . . .

of the glaze as a result of water migration webbing and metal anchoring is exposed to the

and pressure. Glaze spalling may also be destructive effects of further water entry and

caused by deterioratoin of metal anchors deterioration. Both glaze and material spalling must

zﬁg”d the terra-cotta unit. Photo: NPS be dealt with as soon as possible. Missing units is a

' serious situation which particularly plagues

architectural terra-cotta systems. Unlike brick or stone, damaged glazed architectural
terra-cotta is exceedingly difficult to replace. New production is extremely limited. Missing
units create gaps which increase the structural load on the remaining pieces and also
permit water to enter the system. Exposed or freestanding glazed architectural terra-cotta
detailing (balusters, urns, parapet walls, etc.) are particularly susceptible to extensive loss
of material.

These elements face the most severe vicissitudes of water and temperature-related
deterioration in direct proportion to the extent of their exposure. The replacement of
missing units should be a high priority work item in the rehabilitation of glazed
architectural terra-cotta.

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 on even the most
intense "prima facie" examination. Water which enters the glazed architectural terra-cotta
system can rust the anchoring system and substantially weaken or completely disintegrate
those elements. Where water has been permitted to enter the system, some deterioration
has more than likely taken place. Partial deterioration results in staining and material
spalling. 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 exceedingly difficult.

Deterioration of mortar and other adjacent materials: Deteriorated mortar has
always been a key to the survival or failure of any masonry system. This is particularly
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true with glazed architectural terra-cotta. In recognition of the fragile nature of the
system, the need for insuring a relatively dry internal system is important. Sound mortar is
the "first line" of defense in terra-cotta systems. It is a maintenance "must."” Deteriorated
mortar joints are a singularly culpable source of water and, therefore, of deterioration.
Mortar deterioration may result from improper original craftsmanship or air--and
waterborne--pollution. More often, however, lack of ongoing maintenance is mainly
responsible. Deteriorated mortar should not be overlooked as a major source of glazed
architectural terra-cotta failure.

The deterioration of materials adjoining the glazed architectural terra-cotta (flashing,
capping, roofing, caulking around windows and doors) bears significant responsibility in its
deterioration. When these adjoining materials fail, largely as a result of lack of
maintenance, water-related deterioration results. For instance, it is not uncommon to find
wholesale terra-cotta spalling in close proximity to a window or doorway where the
caulking has deteriorated.

Stress-related deterioration: Stress-related deterioration of
glazed architectural terra-cotta frequently occurs in high rise
buildings. The evolution of stress relieving details (flexible
joints, shelf angles, etc.) occurred late in the development of
American building construction. Consequently, most early
continuously clad High Rise buildings (c.1900-1920s) had little
or no provisions for normal material and building movement in
their original design.

The development of large stress-related cracks or wholesale
material deterioration is often caused by unaccommodated
building-frame shortening under load, thermal expansion and
contraction of the facade and moisture expansion of the glazed
architectural terra-cotta units themselves. Cracks running
through many units or stories or large areas of material

The damage shown here is deterioration often indicate stress-related problems. This sort

the result of direct live load of deterioration, in turn, permits significant water entry into the

on a mid-rise building. The terra-cotta system
steel frame has settled and ’

shifted the weight onto the I iat irs: 1 iat . It b
exterior terra-cotta cladding, nappropriate repairs: Inappropriate repairs resu ecause

resulting in rupturing of the using new terra-cotta for replacement of deteriorated or
material. Photo: NPS files. missing glazed architectural terra-cotta has generally been
impractical. Repairs, therefore, have traditionally been made in

brick or cementitious build ups of numerous materials such as stucco or fiberglass. Some
materials are appropriate temporary or permanent replacements, while others are not.
(These issues are discussed at a later point in this report.) However, improper anchoring
or bonding of the repair work or visual incompatibility of repairs have themselves, with the
passage of time, become rehabilitation problems: replacement brick that is pulling free,
cement stucco that is cracking and spalling, or a cement or bituminous repairs that are not
visually compatible with the original material.

Alteration damage: Alteration damage has occurred as a result of the installation of such
building additions as signs, screens, marquees or bird proofing. These installations often
necessitated the boring of holes or cutting of the glazed architectural terra-cotta to anchor
these additions to the building frame beneath. As the anchoring or caulking deteriorated,
or as these elements were removed in subsequent renovation work, these holes have
become significant sources of water-related damage to the glazed architectural terra-cotta
system.

Deterioration Inspection and Analysis
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Certain deterioration in glazed architectural terra-cotta may be on the building surface and
patently obvious to the casual observer--crazing, spalling, deterioration of mortar joints.
Other deterioration may be internal or within the masonry system and hard to determine--
deterioration of anchoring, deterioration behind the glaze, crumbling of internal webbing.
Prima facie, "first inspection,” examination may indicate surface deterioration problems
while not revealing others. This demonstrates one of the most frustrating aspects of
dealing with deteriorated glazed architectural terra-cotta: that there are two systems or
levels of deterioration, one which is visible and the other which is not.

Material failure in glazed architectural
terra-cotta is necessarily complex. For this
reason, it is generally advised that the
examination and repair of this material should
be the responsibility of an experienced
professional. Few restorationists have
experience in the inspection, repair and
replacement of glazed architectural terra-
cotta. This is certainly never the province of
the amateur or the most well-intentioned but
inexperienced architect or engineer.

There are some methods of internal and Material spalling is the result of excessive
external inspection and analysis which are expansion of the porous tile body caused by water
relatively simple to the trained professional. and freezing temperatures. This is a serious
Other methods, however, are expensive, time condition, often difficult to repair. Photo: NPS files.
consuming, and only in the experimental stage at this writing. These all generally preclude
the use of anyone but an experienced professional.

Preliminary cleaning: Before a terra-cotta building is analyzed for deterioration, it is
often advisable, but not always necessary, to clean the surface of the material. This is
particularly true when the material has been exposed to the vicissitudes of heavy urban
pollution. While most building materials are cleaned for "cosmetic” purposes, the cleaning
of glazed architectural terra-cotta for the purpose of inspection and analysis may be
advised. Dirt on glazed architectural terra-cotta often hides a multitude of problems. It is
only with cleaning that these problems become obvious. Recommended cleaning
procedures are covered later in the report.

Methods of inspection: Prima facie analysis is the unit by unit, firsthand, external
inspection of the glazed architectural terra-cotta building surface. Special note of all visible
surface deterioration (staining, crazing, spalling, cracking, etc.) should be made on
elevation drawings. Binoculars are often used where cost, height, or inaccessibility prevent
easy inspection. However, much deterioration may go unnoticed unless scaffolding or
window-washing apparatus is used in a true "hands on" inspection of each unit of the
facade.

Tapping, a somewhat inexact method of detection of internal deterioration is, nevertheless,
the most reliable inspection procedure presently available. Quite simply, tapping is the
striking of each unit with a wooden mallet. When struck, an undamaged glazed
architectural terra-cotta unit gives a pronounced ring, indicating its sound internal
condition. Conversely, deteriorated units (i.e., units which are failing internally) produce a
flat, hollow sound. Metal hammers are never to be used, as they may damage the glazed
surface of the unit. Extensive experience is the best teacher with this inspection method.

Infrared scanning is only in the experimental stage at this time, but its use seems to hold
great promise in locating deteriorated internal material in terra-cotta. All materials emit
heat--heat which can be measured in terms of infrared light. While infrared light cannot be
seen by the human eye, it can be measured by infrared scanning. Infrared photography, a
kind of infrared scanning, has been of particular use in detecting sources of heat loss in
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buildings in recent years. Broken or loose internal terra-cotta pieces have a less firm
attachment to the surrounding firm or attached pieces and, therefore, have different
thermal properties, i.e., temperatures. These temperature differences become evident on
the infrared scan and may serve as a fair indication of internal material deterioration in
terra-cotta.

Sonic testing has been successfully used for some time to detect internal cracking of
concrete members. In the hands of an experienced operator, there are conditions where it
can detect internal failure in glazed architectural terra-cotta. Sonic testing registers the
internal configuration of materials by penetrating the material with sound waves and
reading the patterns that "bounce back" from the originating source of the sound.
Readings at variance with those from undeteriorated material might indicate collapsed
webbing or pools of water in the interior of the terra-cotta unit.

Metal detection is a non-destructive and generally useful way of locating the position of
internal metal anchoring. Metal detectors indicate the presence of metals by
electromagnetic impulses. These impulses are transmitted onto an oscilloscope where they

may he seen or they are converted to sound patterns which may be heard by the operator.

Original drawings are eminently useful in predicting where internal metal anchoring should
be. Metal detectors can confirm that indeed they are still there. Without original drawings,
the contractor or architect can still locate the metal anchoring, however. No reading where
an anchor would be expected could indicate a missing anchor or one that has seriously
deteriorated. The information produced by metal detection is, at best, only rough.
However, it is the most viable way of locating the internal metal anchoring without
physically removing, thus irreparably damaging, the glazed architectural terra-cotta units
themselves.

Laboratory analysis may be carried out on samples of removed original material to find
glaze absorption, permeability or glaze adhesion, or to evaluate material for porosity.
These tests are useful in determining the present material characteristics of the historic
glazed architectural terra-cotta and how they may be expected to perform in the future.

Maintenance, Repair and Replacement

Deterioration in glazed architectural terra-cotta is,
by definition, insidious in that the outward signs of
decay do not always indicate the more serious
problems within. It is, therefore, of paramount
importance that the repair and replacement of
deteriorated glazed architectural terra-cotta not be
undertaken unless the causes of that deterioration
have been determined and repaired. As mentioned
before, one of the primary agents of deterioration in
glazed architectural terra-cotta is water. Therefore,
water-related damage can be repaired only when
the sources of that water have been eliminated. i
o i o Exposed or freestanding terra-cotta
Repointing, caulking and replacement of missing detailing (parapets, urns, balusters, etc.)
masonry pieces are also of primary concern. Where have traditionally been subjected to the
detailing to conduct water in the original design has most severe vicissitudes of deterioration as
. . . . . a result of freezing temperatures and
been insufficient, the installation of new flashing or i )
. ) water. Photo: NPS files.
weep holes might be considered.

Where stress-related or structural problems have caused the deterioration of glazed
architectural terra-cotta, the services of a structural engineer should be sought to mitigate
these problems. This may include the installation of relieving joints, shelf angles or flexible
joints. In any case, stress-related and structural deterioration, like water-related
deterioration, must be stopped before effective consolidation or replacement efforts may
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begin.

Cleaning: The successful cleaning of glazed architectural terra-cotta removes excessive
soil from the glazed surface without damaging the masonry unit itself. Of the many
cleaning materials available, the most widely recommended are water, detergent, and a
natural or nylon bristle brush. More stubborn pollution or fire-related dirt or bird droppings
can be cleaned with steam or weak solutions of muriatic or oxalic acid.

A note of caution: Any acids, when used in strong enough solutions, may themselves
deteriorate mortar and "liberate" salts within the masonry system, producing a situation
called efflorescence.

Commercial cleaning solutions may be appropriate but probably are not necessary when
water and detergent will suffice. There are, however, certain cleaning techniques for
glazed terra-cotta which are definitely not recommended and which would damage the
surface of the material. These include: all abrasive cleaning measures (especially
sandblasting), the use of strong acids, (particularly fluoride-based acids), high-pressure
water cleaning and the use of metal bristle brushes. All of these techniques will irreparably
harm the glaze in one fashion or another and subsequently expose the porous tile body to
the damaging effects of water.

It is important to remember that glazed architectural terra-cotta was designed to be
cleaned cheaply and easily. This, in fact, was one of its major assets and was much
advertised in the selling of the material early in this century.

Waterproofing: The covering of crazed glazing with waterproof coatings is the subject of
an ongoing controversy today. The question involves whether or not the micro-cracks
conduct substantial amounts of water into the porous tile body. Tests indicate that the
glaze on new unexposed terra-cotta is itself not completely waterproof. Some testing also
indicates that most crazing on historic glazed terra-cotta does not substantially increase
the flow of moisture into the porous tile body when compared to new material. Excessive
and serious crazing is, however, an exception and the coating of those areas on a limited
scale may be wholly appropriate.

In an effort to stem water-related deterioration, architects and building owners often
erroneously attribute water-related damage to glaze crazing when the source of the
deterioration is, in fact, elsewhere: deteriorated caulking, flashing, etc. The waterproof
coating of glazed architectural terra-cotta walls may cause problems on its own. Outward
migration of water vapor normally occurs through the mortar joints in these systems. The
inadvertent sealing of these joints in the wholesale coating of the wall may exacerbate an
already serious situation. Spalling of the glaze, mortar, or porous body will, more than
likely, result.

Repointing: Repointing of mortar which is severely
deteriorated or improperly or infrequently maintained is one of
the most useful preservation activities that can be performed on
historic glazed architectural terra-cotta buildings. Ongoing and
cyclical repointing guarantees the long life of this material.
Repointing should always be carried out with a mortar which
has a compressive strength (measured in p.s.i.) lower than the
adjacent masonry unit. Hard (Portland cement) or coarsely
screened mortars may cause point loading and/or prevent the
outward migration of the water through the mortar joints, both
of which ultimately damage the terra-cotta unit. Repointing with
waterproof caulking compounds or similar waterproof materials
should never be undertaken because, like waterproof coatings,
they impede the normal outward migration of moisture through
the masonry joints. Moisture then may build sufficient pressure
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A worker cleans out mortar  0€hind the waterproof caulk and the glaze on the terra-cotta to
joints in preparation for cause damage to the unit itself.

repointing the architectural
terra-cotta Photo: NPS files. Repair of glaze spalling: Glaze spalling is also a highly

culpable source of water-related deterioration in glazed
architectural terra-cotta. It is important to coat or seal these blistered areas and to
prevent further entry of water into the system by this route. All loose or friable material
should be removed. This may be done easily by hand; chisels or similar small tools are
most effective. The exposed material is then painted over. At this time, no permanently
effective reglazing materials are available. However, there are several acrylic-based
proprietary products and masonry paints which can be used effectively to protect these
exposed areas, thus preventing the entry of water. These materials are effective for 5 to 7
years and can be reapplied. They also can be tinted to approximate closely the original
glaze color.

Repair of minor material spalling: Minor material spalling, where visual or cosmetic
considerations are negligible, should be treated in a manner similar to glaze spalling
damage. That is, areas where small portions of the body and glaze have spalled and which
are far removed from close scrutiny (i.e., detailing on entablatures, upper story windows,
etc.) are best remedied by painting with a masonry paint or an acrylic-based proprietary
product. Units on which material spalling is easily observed (on the street level, door
surrounds, etc.), and on which visual integrity is a consideration, may be better replaced.
Patching is not appropriate. Stucco-like or cementitious buildups are difficult to form
satisfactorily, safely and compatibly in situ to replace missing pieces of glazed architectural
terra-cotta. Cementitious repairs never satisfactorily bond to the original material. The
differential expansion coefficients of the two materials (the repair and the original)
preclude a safe, effective and long-term attachment.

Repair of major spalling: Glazed architectural terra-cotta units, which have spalled
severely thereby losing much of their material and structural integrity in the wall, should
be replaced. Partial in situ repair will not be long lasting and may, in fact, cause
complicated restoration problems at a later date. Appropriate methods of replacement are
discussed at a later point in this report.

Temporary stabilization: Stabilization measures are necessary when deterioration is so
severe as to create a situation where pieces of glazed architectural terra-cotta may fall
from the building. This is a particular concern with greatly exposed detailing: cornices,
balconies, balustrades, urns, columns, buttresses, etc. Restoration work on these pieces is
expensive and often must be carried on over a period of time. Unstable terra-cotta pieces
are often removed or destroyed in lieu of such measures. This is particularly true in areas
of heavy traffic-related vibrations or in earthquake zones. There are, however, less severe
measures which may be employed on a temporary basis. Substantial success has been
achieved in securing unstable glazed architectural terra-cotta pieces with metal strapping
and nylon net. While these measures should not be seen as permanent preservation
solutions, they do offer temporary alternatives to the wanton destruction of significant
glazed architectural terra-cotta detailing in the name of public safety and local code
compliance.

Repair of addition and structural damage: Holes, sign anchors, slots for channel steel,
or structural cracking in the surface of glazed architectural terra-cotta cladding should be
permanently sealed with a material that will expand with the normal dynamics of the
surrounding material, yet effectively keep water out of the system. Any one of a number of
commercially available waterproof caulking compounds would be appropriate for this work.
Holes and static (non-moving) cracks may be caulked with butyl sealants or acrylic latex
caulks. For dynamic (moving or active) cracks, the polysulfide caulks are most often used,
although others may be safely employed. It is, however, important to remember that
these waterproof caulking compounds are not viable repointing materials and should not
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be used as such.

Temporary replacement: Temporary

replacement measures should be implemented

when missing units are scheduled to be

replaced but work cannot be undertaken

immediately. Lengthy delivery time, prorating

of work or seasonal considerations may

postpone replacement work. Severe

deterioration should at least be ameliorated

until work can be_gm' Temporary rep0|_nt|ng, This crack is being measured. Structural cracking,
removal and saving of undamaged units to be \\hether static (nonmoving) or dynamic (moving)
reset later, or the temporary installation of should be caulked to prevent water entry into the
brick infill to retard further deterioration might 9lazed architectural terra-cotta system. Photo:
be considered. NPS files.

Removing earlier repairs: Removing earlier repairs may be necessary when the work
has either deteriorated or has become visually incompatible. Cementitious stucco,
caulkings with black bituminous compounds or brick repair work may become structurally
or visually unstable or incompatible and should be removed and properly rehabilitated.

Replacement of glazed architectural terra-cotta: Replacement of severely spalled,
damaged, or missing glazed architectural terra-cotta elements is always difficult. Certainly,
in-kind replacement is advisable, but it has a number of drawbacks. Stone, fiberglass, and
precast concrete are also viable choices, but like in-kind replacement, also have their
inherent problems.

Several notes on replacement: When replacing glazed architectural terra-cotta, all of the
original deteriorated material should be completely removed. Half bricks or similar
cosmetic replacement techniques are not advised.

-- When possible and where applicable, replacement units should be anchored in a manner
similar to the original. Both structural and visual compatibility are major considerations
when choosing replacement materials.

-- Removing and re-anchoring damaged glazed architectural terra-cotta is an extremely
difficult if not impossible task. The complexity of the interlocking system of masonry units,
backfill, and metal anchoring system precludes the removal of the glazed architectural
terra-cotta unit without destroying it.

-- Re-anchoring deteriorated units is likewise impossible. Therefore, if the terra-cotta in
question is loose, severely deteriorated, or its structural integrity in serious question, it is
best removed and replaced.

In-kind replacement is possible today, but only on a limited basis. Most new glazed
architectural terra-cotta is machine made, not hand made as the original. Thus, the porous
tile body of the new material tends to be more uniform but less dense and often not as
durable. The glaze on the new glazed architectural terra-cotta tends to be thinner than
that on the older material and subsequently more brittle. Machine processing has also
produced a glaze that is uniform in color as opposed to historic glazes which were slightly
mottled and, therefore, richer. Visual compatibility is an important consideration when
replacing in-kind.

Only a fairly limited inventory of in-kind pieces is presently available for replacement such
as plain ashlar blocks and the simpler details such as cappings and sills. When
deterioration severely damages the more ornate pieces (urns, cartouche work, balusters,
etc.) either expensive hand casting or alternative materials must be sought. There is a
tendency today to replace damaged ornamental work with simpler, cheaper and more
readily available units. This decision cannot, however, be supported, as the removal of this
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work inevitably diminishes the character and integrity of the building. Another major
consideration in choosing in-kind replacement is the question of delivery time, which is
often quite lengthy. If new glazed architectural terra-cotta is chosen as a replacement
material, the architect or building owner should plan far in advance.

Stone may be a suitable replacement material for damaged glazed architectural terra-
cotta. Its durability makes it highly appropriate, although the increase in weight over the
original hollow units may be of some concern. The fact that historic glazed architectural
terra-cotta was glazed in imitation of stone, however, may make the choice of stone as a
replacement material a fortuitous one. Metal anchoring may be accommodated easily in
the carving. Cost, however, is the major drawback in stone replacement, particularly
where rich detailing must be carved to match the original.

Fiberglass replacement is a viable alternative, particularly when rich and elaborate
ornamentation has to be duplicated. Casting from original intact pieces can produce
numerous sharp copies of entablatures, moldings, balusters, voussoirs, etc. Anchoring is
easily included in casting.

Significant drawbacks in using fiberglass replacement are color compatibility, fire code
violations, and poor weathering and aging processes. The appropriate coloring of fiberglass
is exceedingly difficult in many instances. Painting is often unsatisfactory, as it discolors at
a rate different than that of the historic glazed original. While fiberglass casting is lighter
than the original units and, therefore, of great interest in the rehabilitation of buildings in
areas of high seismic activity, many fire code requirements cannot be met with the use of
this material.

Precast concrete units show great promise in replacing glazed architectural terra-cotta at
this writing. Precast concrete units can, like fiberglass, replicate nuances of detail in a
modular fashion: they can also be cast hollow, use lightweight aggregate and be made to
accommodate metal anchoring when necessary. Concrete can be colored or tinted to
match the original material with excellent results. It is cost effective and once production is
in process, precast concrete call be produced quickly and easily.

Experience shows that it is advisable to use a clear masonry coating on the weather face of
the precast concrete units to guarantee the visual compatibility of the new unit, to prevent
moisture absorption, to obtain the proper reflectivity in imitation of the original glaze and
to prevent weathering of the unit itself. Precast concrete replacement units are presently
enjoying great use in replicating historic glazed architectural terra-cotta and show promise
for future rehabilitation programs.

Once the replacement material is selected (new glazed architectural terra-cotta. stone,
precast concrete, or fiberglass), it must be reanchored into the masonry system. Original
metal anchoring came in numerous designs, materials and coatings ranging from
bituminous-coated iron to bronze. While most of these anchors are no longer available,
they may be easily replicated in large quantities either in the original material when
appropriate or out of more durable and available metals such as stainless steel.

Since the masonry backfill is already in place in the historic building, the new replacement
unit with anchoring may simply be fitted into the existing backfill by boring a hole or slot
for anchor and bedding the anchor and the unit itself in mortar. When replacing historic
glazed architectural terra-cotta which originally employed metal anchoring, it is important
to replace that anchoring when replacing the unit. Serious problems may result if
anchoring is omitted in restoration, when it was used originally. It is erroneous to assume
that mortar alone will be sufficient to hold these replacement pieces in place.

Summary

Today, many of this country's buildings are constructed of glazed architectural terra-cotta.
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However, many of these are in a state of serious deterioration and decay. Glazed
architectural terra-cotta was, in many ways, the "wonder" material of the American
building industry in the late 19th century and during the first decades of the 20th century.
New technology and methods of rehabilitation now hold promise for the restoration and
rehabilitation of these invaluable and significant resources. Restoration/rehabilitation work
on glazed architectural terra-cotta is demanding and will not tolerate halfway measures.
Today's preservation work should equal the spirit, attention to detail, pride in workmanship
and care which characterized the craftsmanship associated with this widely used, historic
masonry material.
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