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PROPERTY DESCRIPTION

Historically known as the Sherman Clay & Company Building, the subject building is located at 211
Sutter Street (Assessor’s Block 0293, Lot 001) at the southwest corner of Sutter and Kearny Streets. It is a
Category 1 (Significant) Building within the Kearny-Market-Mason-Sutter Conservation District. The
building is located within a C-3-O (Downtown Office) Zoning District with an 80-130-F Height and Bulk
limit.

211 Sutter Street was designed by noted Bay Area architect George Applegarth in 1907. It is an eleven-
story steel frame structure that is clad in glazed terra cotta. The base of the building was modernized
sometime in the recent past; however, the upper-floors retain a high level of historic integrity. The
building facade is designed in a tripartite arrangement of base, shaft, and capital and displays a variety
of Neoclassical motifs.

PROJECT DESCRIPTION

The proposed work includes the replacement of the historic cornice along the Sutter Street elevation with
a glass fiber reinforced concrete (GFRC) cornice consisting of panelized and cast units, and selective spot
replacement of terra cotta with GFRC at the 8t and 9% -floors. Spalled or damaged terra cotta units along
the Sutter Street elevation at the cornice, 8%, and 9*-floors will be repaired in place using epoxy or helical
anchors.

www.sfplanning.org

1650 Mission St.
Suite 400

San Francisco,
CA 94103-2479

Reception:
415.558.6378

Fax:
415.558.6409

Planning
Information:
415.558.6377



Permit to Alter Case Number 2010.0964H
November 3, 2010 211 Sutter Street: Kearny-Market-Mason-Sutter Conservation District

PROJECT BACKGROUND

The Historic Preservation Commission granted, with conditions, a Permit to Alter for terra cotta
replacement and repair on the Kearny Street elevation at its July 7, 2010 hearing (Case No. 2010.0448H,
Motion No. 0072). Since that time, the Project Sponsor has determined that the cornice at the Sutter Street
elevation also requires replacement due to extensive water damage and corrosion of the structural steel.
The proposed project has subsequently been revised and is seeking a new Permit to Alter for work
proposed on the Sutter Street elevation.

The previous approval was conditioned to require that the Project Sponsor submit shop drawings for
review and approval by Department staff prior to building permit approval, and that Department staff
and the Historic Preservation Commission would review and approve site mock ups and glaze samples
for the proposed replacement GFRC. To address the latter condition, staff has met with the Project
Sponsor (and Page & Turnbull) and reviewed at the site proposed GFRC base color samples, color and
finish samples, and joint sealant samples. Based on this review, staff recommended that the Project
Sponsor bring these samples to the Commission for review and comment during the hearing on the
current application. With feedback from the site visit and Commission comments, staff recommended
that, at a future date and prior to installation (or production) of the replacement material, an on-site mock
up be prepared for review and approval by staff, and Commission members, if desired. The results of
the site mock-up and all glaze samples shall be presented at a future hearing to the Historic Preservation
Commission for review and approval prior to the production of the replacement units and the approval
of the permit application by the Planning Department.

The recent site visit review also included examples of cast GFRC units (head and floret) based upon
molds from existing terra cotta units. Based on this review, staff feels comfortable that the GFRC casting
will accurately reproduce details and reveals from the original terra cotta.

The current shop drawings provided by the Project Sponsor are inadequate as neither they nor the
architectural plans provide sufficient detail regarding proposed expansion and faux joints in the new
panelized GFRC units.

OTHER ACTIONS REQUIRED

A Building Permit is required.

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

Proposition ] received voter approval in November 2008 and gives the Historic Preservation Commission
(HPC) authority to approve, disapprove, or modify Permit to Alter applications for designated
Significant or Contributory buildings. In appraising a proposal for a Permit to Alter, the Historic
Preservation Commission should consider the factors of architectural style, design, arrangement, texture,
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materials, color, and other pertinent issues. Section 1111.6 of the Planning Code outlines standards and
requirements for the HPC to consider when reviewing a Permit to Alter.

ARTICLE 11 — Appendix E- The Kearny-Market-Mason-Sutter Conservation District

In reviewing an application for a Permit to Alter, the Historic Preservation Commission must consider
whether the proposed work would be compatible with the character of the Kearny-Market-Mason-Sutter
Conservation District as described in Appendix E of Article 11 of the Planning Code and the standards
and requirements for review as outlined in Section 1111.6 of the Planning Code (attached).

SECTION 1111.6 OF THE PLANNING CODE

Section 1111.6 of the Planning Code outlines the specific standards and requirements the Historic
Preservation Commission shall use when evaluating permits to alter. 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.

(b) For Significant Buildings - 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 cornice on the Sutter Street elevation requires removal due to severe deterioration of the
underlying steel frame. The corrosion was caused by a gutter system behind the cornice which
lacked the proper slope and allowed water to eventually penetrate into the building’s structural
system.

The architectural character of the subject building will be maintained by using repair methods
that are appropriate and that minimize the loss of additional historic fabric and through the
installation of replacement features using a compatible substitute material. As proposed, the
existing terra cotta cornice will be replaced with glass fiber reinforced concrete (GFRC) units
matching as closely as possible the overall appearance, finish, and visual characteristics of the
original material.

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

All architectural terra cotta should be salvaged, cleaned, protected, repaired and reinstalled where
possible in order to retain as much historic fabric as possible. All units that are beyond repair are
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proposed to be replaced with glass fiber reinforced concrete (GFRC) units that will be based on
molds of the original features and will be finished to match as closely as possible the overall
appearance, finish, and visual characteristics of the original material.

(3) 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 pictorial 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 Department believes that the proposal should retain and repair as much historic fabric as
possible. Where the historic material is beyond repair, it should be replaced in-kind unless not
technically or economically feasible.

For architectural features that are beyond repair and require replacement, the feature may be
replaced with compatible substitute materials that match the historic fabric in terms of, location,
detail, design, scale, plane, texture, and finish.

(6) In the case of Significant Buildings - Category I, any additions to height of the
building (including addition of mechanical equipment) shall be limited to one story
above the height of the existing roof, shall be compatible with the scale and character of
the building, and shall in no event cover more than 75 percent of the roof area.

N/A

PUBLIC/NEIGHBORHOOD INPUT

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

ISSUES & OTHER CONSIDERATIONS

None.

STAFF ANAYLSIS

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

Terra Cotta Repair and Replacement: The details and specifications provided by the Project Sponsor

regarding terra cotta repair appear to be consistent with the standard methods for terra cotta repair.

The Department understands the challenges outlined by the Project Sponsor regarding the technical and

economic feasibility of using terra cotta as opposed to GFRC. Evaluation of the project indicates that
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replacement of the entire cornice with a compatible substitute material, such as GFRC provided it is
accurately modeled on original features and has an appropriate finish, would be appropriate.

In the previous Permit to Alter case, staff had concerns regarding spot replacement with a substitute
material. Based on our interpretation of the Secretary of the Interior’s Standards, the Department felt that if
the entire cornice was beyond repair and required replacement, there would be a stronger argument for
proposing a substitute material as opposed to terra cotta. The replacement of an entire architectural
feature (rather than spot replacement) in a substitute material would not likely result in a noticeable
visual divergence from the historic terra cotta. Given that the scope of work has been revised such that
the entire cornice would be replaced, it appears that use of a compatible substitute material would be
appropriate in this particular application.

While use of the substitute material may be appropriate, the Department has had concerns with the long-
term performance of the proposed GFRC, which have been partially addressed by the Project Sponsor.

Color, Texture, and Finish: The information provided by the Project Sponsor and the Memorandum
submitted by Page & Turnbull, dated June 29, 2010, does support using GFRC in circumstances where
the exterior of the terra cotta unit has a brownstone finish; however, the Department is concerned that the
finish applied to the GFRC to replicate the glazed terra cotta as part of this proposal is not appropriate.
While the painted finish on the GFRC units may initially match the glazed terra cotta, there is no
information that demonstrates that it will age and weather in the same manner as the surrounding
historic fabric. Based on the Page & Turnbull report it appears that the finish to the GFRC may require
the application of additional coating systems in the future. There is also no information that indicates
that the finish applied to the GFRC panels will maintain sheen over an extensive period of time similar to
the characteristics of the historic terra cotta units.

To minimize visual impacts should the coating deteriorate over time, the Project Sponsor has reviewed
several base color samples for the GFRC and has, with the assistance of Page & Turnbull and Department
staff, chosen a color that closely matches that of the existing, cleaned terra cotta. One of the proposed
finish samples is an Edison Coating that is the same as used on previous terra cotta repair projects at the
building. Staff has asked the Project Sponsor to provide photographs of some of these previous repairs to
determine the long-term durability and appearance of this coating/finish.

Casting & Joints: The GFRC panels are proposed to be cast in dimensions that are larger than the
individual terra cotta units. Faux joints will be cast as a reveal and may be pointed with mortar to create
a joint pattern that matches the historic joints. True joints will be pointed with a urethane sealant to
allow for contraction and expansion. The Department is concerned that urethane sealant will weather
and discolor in a manner that would detract from the overall design and character of the building. A
negative result could be a visually noticeable outline around the GFRC panels and the areas where the
GFRC is keyed into the surrounding terra cotta.

The Project Sponsor has provided staff with several types and colors of sealants, which will also be
presented to the Commission for review.
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ENVIRONMENTAL REVIEW STATUS

The Planning Department has determined that the proposed project is exempt/excluded from
environmental review; pursuant to CEQA Guideline Section 15301 (Class One-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.

PLANNING DEPARTMENT RECOMMENDATION

Planning Department staff recommends APPROVAL WITH CONDITIONS of the proposed project as it
appears to meet the Secretary of the Interior Standards for Rehabilitation.

ATTACHMENTS

Draft Motion
Project Sponsor submittal (DVD containing plans, specifications, photographs, etc.)
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Historic Preservation Commission Draft Motion

Hearing Date: November 3, 2010
Filing Date: October 25, 2010
Case No.: 2010.0964H
Project Address: 211 Sutter Street

Conservation District: Kearny-Market-Mason-Sutter Conservation District

Category: Category I - Sherman Clay & Company Building
Zoning: C-3-O (Downtown Office)
80-130-F Height and Bulk District
Block/Lot: 0293/ 001
Applicant: Tom Lewis
Tom Lewis Restoration
768 Brannan Street
San Francisco, CA 94103
Staff Contact Pilar LaValley - (415) 575-9084
pilar.]lavalley@sfgov.org
Reviewed By Tim Frye — (415) 575-6822

tim.frye@sfgov.org

ADOPTING FINDINGS FOR A PERMIT TO ALTER FOR MAJOR ALTERATIONS TO A
CATEGORY I (SIGNIFICANT) BUILDING, INCLUDING TERRA COTTA REPLACEMENT AT THE
8T, 9TH AND 10™-FLOORS FOR THE PROPERTY LOCATED ON LOT 001 IN ASSESSOR’S BLOCK
0293. THE SUBJECT BUILDING IS WITHIN A C-3-O (DOWNTOWN OFFICE) ZONING DISTRICT,
THE KEARNY-MARKET-MASON-SUTTER CONSERVATION DISTRICT, AND AN 80-130-F
HEIGHT AND BULK DISTRICT.

PREAMBLE

WHEREAS, on June 11, 2010, TOM LEWIS (Project Sponsor) filed with the City and County of San
Francisco Planning Department (Department) Permit to Alter Application No. 2010.0448H to replace
terra cotta at the 8, 9%, and 10* floors on the Kearny Street elevation where the units are failing or access
to the structural system behind is required for the building, at 211 Sutter Street, a Category I Building
within the Kearny-Market-Mason-Sutter Conservation District.

WHEREAS, on July 7, 2010, the Historic Preservation Commission (Commission) conducted a duly
noticed public hearing at a regularly scheduled meeting and approved with conditions the project
proposed in Certificate of Appropriateness Application No. 2010.0448H through Motion No. 0072.

WHEREAS, on October 25, 2010, TOM LEWIS (Project Sponsor) filed an application with the San
Francisco Planning Department (Department) for a Permit to Alter to replace terra cotta at the 8%, 9, and
10* floors on the Sutter Street elevation where the units are failing or access to the structural system
behind is required for the building, at the subject building located on Lot 001 in Assessor’s Block 0293, a
Category I Building within the Kearny-Market-Mason-Sutter Conservation District.
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WHEREAS, the Project was determined by the Department to be categorically exempt from
environmental review. The Commission has reviewed and concurs with said determination.

WHEREAS, on November 3, 2010, the Commission conducted a duly noticed public hearing on the
current project, Case No. 2010.0964H (Project) for the Permit to Alter.

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, has reviewed and heard testimony and received materials from interested parties
during the public hearing on the Project.

MOVED, that the Commission hereby grants the Permit to Alter, WITH CONDITIONS, and in
conformance with the architectural plans dated October 19, 2010 and labeled Exhibit A on file in the
docket for Case No. 2010.0964H based on the following condition(s):

Conditions:

1. As part of the building permit, existing elevations, details, and sections along with the proposed
shop drawings showing all exterior profiles and dimensions will be forwarded for review and
approval by Planning Department Preservation Staff prior to production of the replacement units
and the approval of the permit application by the Planning Department.

2. Glaze samples shall be matched from historic terra cotta units that are cleaned using the gentlest
means possible and shall include an accurate range of the shade and tone of the building.

3. A mock-up of the glaze samples shall be reviewed by Preservation Planning Staff at the job site
prior to review by the Historic Preservation Commission.

4. The results of the site mock-up and all glaze samples shall be presented at a future hearing to the
Historic Preservation Commission for review and approval prior to the production of the
replacement units and the approval of the permit application by the Planning Department.

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 Historical Preservation Commission has determined that the proposed work is

compatible with the character of the Kearny-Market-Mason-Sutter Conservation District as
described in Appendix E of Article 11 of the Planning Code:
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= That the proposal respects the character-defining features of the subject
building and within Kearny-Market-Mason-Sutter Conservation District;

= That the architectural character of the subject building will be
maintained and those features that affect the building’s overall
appearance that are removed or repaired shall be done so in-kind.

= All architectural elements and cladding repaired where possible in order
to retain as much historic fabric as possible.

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

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

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.

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.
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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 KMMS Conservation District for the
future enjoyment and education of San Francisco residents and visitors.

1. 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 is not neighborhood-serving; however, its continued use maintains and
strengthens the surrounding retail uses, many of them are locally-owned, by bringing visitors to

the area.

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 KMMS Conservation District in conformance with the Secretary of the Interior’s
Standards.

O The City’s supply of affordable housing will be preserved and enhanced:

The proposed project will have no adverse effect on the City’s supply of affordable housing.

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

SAN FRANCISCO 4
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E)

F)

G)

H)

Kearny-Market-Mason-Sutter Conservation District

The proposed project will not result in commuter traffic impeding MUNI transit service or
overburdening the streets or neighborhood parking.

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 would allow the existing establishment to resume its original operations
which will allow the hotel to retain and expand their current hotel staff.

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

Preparedness against injury and loss of life in an earthquake is unaffected by the proposed project.
Any construction or alteration associated would be executed in compliance with all applicable
construction and safety measures.

That landmark and historic buildings will be preserved:

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

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

The proposed Permit to Alter will not impact the City’s parks and open space.

4. For these reasons, the proposal overall, meets the provisions of Article 11 of the Planning Code

regarding Major Alterations to Category I (Significant) buildings.
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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 WITH CONDITIONS
Permit to Alter Application 2010.0964H attached hereto as “EXHIBIT A” which is incorporated herein
by reference as though fully set forth.

APPEAL AND EFFECTIVE DATE OF MOTION: The Commission's decision on a Certificate of
Appropriateness shall be final unless appealed within thirty (30) days. 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).

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
November 3, 2010.

Linda D. Avery
Commission Secretary

AYES:
NAYS:
ABSENT:

ADOPTED: November 3, 2010
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SAW CUT AROUND SPA

AS RECTANGULAR AS

SUBSTRATE ADDITIONALLLED AREA OR HOLE
OR TO SOUND BASE. POSSIBLE. CUT

LD TN 1
el >4 TO—T/Z

1. THIN SECTION GLAZE SPALL AND SURFACE
PROFILING OF DEEP REPAIR— EDISON COATING
INC. 'THIN FILL 55’

2. DEEP REPAIR— EDISON 'CUSTOM SYSTEM 45’

3. CRACK REPAIR— EDISON 'FLEXIWELD 530’ FOR
CRACKS 1/32—4' DEEP

FEE’EQRSU?UARII;EEEWPFL %I['I'\?P(I)'\li— 4. GLAZE REPLACEMENT— EDISION ‘AQUATHANE

VACUUM UA-210E
CLEAR: UA210E w/ TYPE G BONDING ADDITIVE
PIGMENTED: UA210E w/ PRIMER #240

EW STAINLESS STEEL PINS 1/4"¢

, 68" 0.C. MAX. WHEN "D” EXCEEDS ’g
N SSTONE/PRECAST ONLY). DRILL
IAM. HOLE, INSTALL S.S. PINS g

N JAHN M80 ANCHOR GROUT.

ZWHEN "D” EXCEEDS 1 1/4"

EXISTING SPALLED LIMESTONE PROVIDE 1/2x1/2—14x14 S.S.
OR TERRA COTTA W.W.F. FOR TERRA—COTTA ONLY

SPALL REPAIR METHOD FOR TERRA COTTA AND/OR STON
DETAIL NOT TO SCA

NOTES:
1) REPAIRS TO MATCH EXISTING TERRA—COTTA OR STONE IN COLOR, SHAPE AND TEXTURE.
2) APPLY THE MORTAR MIX USING A TROWELL TO A MAXIMUM THICKNESS OF 3”.

3) BUILD UP PATCHING MATERIAL SLIGHTLY ABOVE ADJACENT MASONRY SURFACE.

4) FOLLOW MANUFACTURFR'S INSTRUCTIONS AND RFCOMMFNDATIONS.

Tom Lewis Restoration and Consulting (TLRC)
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San Francisco CA 94103 f. 5415; 734-9035
tom@lewisrestoration.com

211 SUTTER ST Job Shet

SAN FRANCISCO CA bots 5—19—2010

REV.
5——-2010

TERRACOTTA REPLACEMENT




&
.;‘J
I

e =T =] =
Architectural Facade
Pt ] 50 a t ~ P &
60C E Luchessa Ave
' ~ ~A OTATSN
G.'.:'u'j, CA B5L2U

710 St

apadae

ghzzro
SKI{





















Architectural Faqades Unlimited, Inc.

re—
1
|
WA ‘

T

=

ALH.EF‘—» IR
P

A

Z’t“

NE
\3“
TR
N
l
——PE

ﬂ‘_' : '?-7//_/? Y

!

ﬂo:é 4' A&é..Qawj

m\:&\'— e Dae ko '

T




Architectural Facades Unlimited, Inc.

"

LSV
AN

=
%y

a9
{ R CT \ ;&\1 )
/-ﬁ.h‘@f*_. A X [

21 L. CFRC poral Coruwalion

5!{7[}@ |

K

B



G
I
PR, " . W

SKUSKT

N2

Lve
20

< €
i 10
0w
0

Architectural Facades
Giiroy, CA

€00 E Luch

5] M i 16
SK3

. '_]'.x.\_-_h_,

o KiO




aw LPPLIED MATERIALS & ENGINEERING, INC.
lll = 980 41st Street

Oakland, CA 24608

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 GCast: 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 68 153 1407 3165 Norne
2 2.00 0.493 78 185 1605 3189 None
3 2.05 0.483 72 156 1506 3262 Nene
4 2.01 0.489 72 164 1498 3412 Nane
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
Nefly Kaleva: nelly.kaleva@architecturalfacades.com .
Molammed Faigas

@
y /<

ACCREDITED
ASTM C 947 Only

Mohammed Faiyaz
Laboratory Manager

Form FPTR Rev 0 3/25/05




Architectural Facades Unlimited, Inc.
SECTION 03490

GLASS-FIBER REINFORCED PRECAST CONCGRETE

PART1 GENERAL
1.1 SECTION INCLUDES
A, Plant-cast, glass-fiber-reinforced precast concrete panels.
B.  Embedded hardware and anchors.
C. Loose connection hardware.
D. Integrated stzel support framing.
12 RELATED SECTIONS

A, Section 03300 - Cast-in-Place Goncrefe: Building structural frame.

B.  Section 04800 — Unit Masoriry. Back-up masenry.

C. Section 05120 - Structural Steel: Building structural frame.

D.  Seclion 05400 -~ Cold-Formed Metal Framing:. Stnictural stud members.
E.  Section 07190 - Water Repellent Coating.

F. Section 07600 - Metal flashings.

G.  Section 07840 - Firestopping: Fire barier seal between units-and édge of floor slab.
H.  Section 07800- Joint Sealers: Application of backer rods orband breakers and joirt sealers.
13 REFERENCES

A ASTMAZ27/A 27M - Standard Specification for Steel Gastings, Carbon for General
Application. ’

B. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel.
C. ASTM A 47/A 47K — Standard Specification for Femitic Malleable Iron Castings.

D. ASTMA1Z¥A 123M ~Standard Specification for Zinc (Hot-Cip) on Trer and Stee
Hardware.
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E. ASTM A 108 - Standard Specification for Steel Bars, Carbon, Celd-Finished, Standard-
Quality.

F. -ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip Galvanized)
Coatings on Iron and Steel Products,

G.  ASTMA 283/A 285M - Standard Spedification for Low and Intermedidte Tewsile Strength
Carbon Stee] Plates.

H.  ASTM A 325 - Standard Specification for Structural Boits, Steel, Heat Treated, 1207105 ksi
Minimum Tensile Sfrength. '

I ASTM A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

J.  ASTM A 513 - Standard Specification for Eleciric-Resistance-Weldéd Carbon and Afloy Steel
Mechanical Tubing

K. ASTM AB53/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-iron Alloy-Coated. [Galvannealed) by the Hof-Dip Process.

L. ASTM A780 - Standard Practice for Repair of Damaged and Uincoated Areas of Hot-Dip
Galvanized Coatings. '

M.  ASTM A1DDI?A1003M - Standard Spedification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members.

N.  ASTM AT008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy and High=Strength Low-Alloywith Improved Formability.

0.  ASTM C 33 - Standard Specificatian for Concrete Aggregates.

P.  ASTM C 150 - Standard Specification for Portiand Cement.

Q. ASTM C 260 - Standard Specification for-Air-Entraining Admixures for Concrete.

R.  ASTM C 494/C 494M - Standard Spedification for Chemical Admbdures for Concrete.
S.  ASTMC 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural

Pozzolan for Use as a Mineral Admidure:in Portland Cement Concrete.
T. .ASTM C 879 - Standard Specification for Pigments for Integrally Colored Concrete.

U.  ANSI- American from and Steel Institute (A1), Specification for the Design of Cold-Formed
Steel Structural Members

V.  AWS D1.1 - Stuctural Welding Code - Sfeel.

W, AWS D1.3--Structural Wekding Code - Sheet Steel.,

X.  AWS D1.4 - Structural Welding Code - Reinforcing Steel.

Y.  PCIMNL-117 - Manual for Quality Control for Plants and Production of Architectural Precast

Concrete Products.
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BB.
ce.
on.

EE.

F.

PGI MNL-128 — Recommended Practice for Glass Fiber Reinfarced Concrete Panéls.

PCIMNL-130 — Marual for Quality Ganfralfor Plants.and Production of Glass Fiber
Reinforced Concrete Products.

S5PGC 2 — Hand Tool Cleaning.
SSPC 3 - Power Tool Cleafiifig.
$SSPC Paint 20 - Zinc-Rich Primers (Type | - Inorganic and Typé |- Oraaricy,

SSPC Paint 25 - Zinc Oxide, Alkyd, Linseed Oil Primer for Use Over-Hand-Cleaned Steel,
Typeland Type I

GIELAB - Intemational Commission of lilumination, 1976 Standards.

14 SYSTEM DESCRIPTION

A

System: Plant fabricated glass-fiber-reinforced précast concrete panels eonsisting of face

“mix, back-up mix, steel stpport frame attached. via pins, gravity-anchors and flex anchors,

‘steel connections for panel attachment to structure, and other inclusions for-attachments to
panels.

Design Requirements: Design-glass-fiber-reinforced precast concrefe panels and shapes
under the supervision of a professional engineer and in accordance with procedures of PCI
MNL-128, Recomimended Fractices for Glass Fiber Reinforced Ceincrete Paniels using
property data generated from thie manufacturer’s actual production,

-Performante Requirements:

1. Provide glass-fiber-reinforced precast concrete panels and panel frames capable of
withstanding gravity, wind, seisrriic, and grectipn design loads as well as'the-effects of
thermal and moisture-induced volume changes, according to load faetars and
combinatians established in PCI MNL 128,

2. Design Loads: As indicated.

3. Design framing systems-to withstand design loads with lateral deflections no greater
than 1/240 of the wall height.

4, Provide for movement of framing members without damage or-oversiressing,
connection failure, undue strain on fasteners-and anchors, or other defrimenital effects
when subject 1o a maximum ambiert temperature change of 100-degrees F.

1.5 SUBMITTALS

A
B.

Submit under provisions of Seetion 01300.

Preduct Data: Submit manufaciurer's data sheets on each product 1o be used, including:
1. Preparation instructions and recommendations..

2. Storage and handling requiremenits and recommendations.

3.  Installation methods.

Shop Orawings: Indicate dimensions, crass-sections-and edge details; metal framing details,

Jocation, size and type; of reinforcement, including reinforcement necessary for safe handling
and erection; and conneclion details, and relationship to adjacent materials:

03430-3




1.6 QUALITY ASSLIRANCE

A

1. Des:gn calculations demonstrating complianée with indicated loading conditions and
showing flexural ultimate. strangths-assumed for design, stamped by-a-structural
professional engineer registered in the location of the preject.

2. Layout, dimensions, and identification: of each- panel $sgment comesponding to
installation sequence.

3. Location and details of anchorage devices embedded in pariels-and shapes, and
connection details-to building.

Samiples:

1. Selection Samples: Foreach finish product specified, two comiplete setsof color
sample, minimum size §'inches (150 mm) square, representing manufacturer's full
range of available colors-and patterns for the exposed face of panels.

2. Verification Samples: For each finish product spedified, twe samples, mirimum size 6
inches {150 mm) square, representing actual product, color, and patterns for the
exposed face of panels.

3 Do not start fabrication until samples are approved.

Maintain plant records and quality control pregram during produciion of uriits. Make records
and access to plant available to Architect upon request.,

Submit certificates of compliance for the following:

1. Admipdures.

2. Portiand Cement: Identify the cement brand nante, type and mill location used for the
quality control sample, ) ]

3. Glass Fibers: Submit evidence that glass compesition, Portland cerment matrix, or both
have been designed for dlass-fiber reinforced precast concrete panel applications.

Perform Work in atcordance with PCI MNL 128, Recommended Practice for Glass Fiber
Reinforced Concrele Pangels

Manufacturer Qualifications: Provide panels and shapes only from.a manufacturer who has

demonstrated capability fo produce: products of the quality and scope required for this

project, and with notless than 5 years of successful experience in manufacturing glass-fiber

reinforced precast concrele panels and shapes and who is cetified i one or more of the

following programs:;

1.  Certified Participant in the Architectural Precast Association’s Plant Certification
Program for GFRC.

2. Déasignated PCI-Certified Ptant for Group'®, Glass Fiber Reinforceéd Concrete by PCl's
Plant Certificalion Program

3. Retains licensed Professional Engineer for-plant and record inspection indicating,
production, testing and quality cortlrol methods comply with PGl MNL-130, Manual for
Quality Control: Glass Fiber Reinforced Concrete.

Installer Qualifications: A firm which has spegialized in erection of glass-fiber reinforced
precast concrete panels or architectural precast concrete items similar.to those requnred on.
this project for not less than 5 years and who is acceptable to manutacturer of glass-fiber
reinforced precast concrete panels.

Welder Qualifications: Use welders:who have been qualified in.accordance with AWS  01.1
and AWS D1.4 within the last year.
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Mock-Up: Provide 2 mack-up for evaluafién of surface preparation technigues and

application werkmanship,

1. Finish areds: desngnaled ‘by Architect.

2. Do not procesd with refrizining work uil workmianship, color,-and sheen are
approved by Architect.

3. Refinish mock-up area as required te produce acceptable work.

1.7 DELIVERY, STORAGE, AND HANDLING

A.

Deliver units to the project sité palletized, safely wiapped, patkeéd and labeléd-and rétain until
erccted.

‘Store materials in a-dry location off the ground, and in such a manner to prevent damage or
intrusion of foreign matler.

Handle and transport units in a position consistent with their shape and desngn in order to
avoid:excessive stresses or damzage.

Store units to protect them from contact with-soil, staining, and from physical damage.

Place stored unils so that identification marks are easily readabie.

PART 2- PRODUCTS

24  MANUFACTURERS

A
B.

Acceptable Manufacturer: Archite¢tural Facades Unlimited, Inc.

-Substitutions: Not permitied.

22 MATERIALS

A

Aggregates:

1 Back-up Mix:‘Washed and dried silica sand or other sand having-a history of
successful use in glass-fiber-reinforced precast concrefe pane! construction; passing
through a No. 20-giave, .

2 Facing Mix: Fine-and course aggregate for face mix shall conform to ASTM € 33
except for gradation. Aggregates shall be-clean, hard, strong, durable, inert, and free
of staining and deleterious matenals. Provide aggregate in colors and sizes as
required to achieve the.panel finish texture and colors indicated on the Drawings.

Portland Cement: ASTM C 150, Type:1, Il or 1. Use the same fype, brand and color of
portland cement for all panets and shapes. Color shall be as required to obtain the panel
facing color indicated.

Admidures: . ) 3

1. Air-entraining admixtires, ASTM C 260. ASTM C260, ASTM-C454, ASTM C618 or
acrylic themmoplastic copolymer dispersion conforming to PCL.MNL-130, Appendix E.

2.  Polymer Compourd: Conform to requirements of PC] MNL-128, Appendix L.

Colonng Agent: ASTM C:979; shall have no adverse effects to glass-fiber-reinforced precast

concrete panel set and strength; shall be stablé:at tigh temperature; and shall be sunlight
fast and alkali-resistant. Golor shall be.as required to obtain panel facing color selected.
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E. Waterfor Mixing Concrete: Uise potable water,

F.  Glass Fiber: Conforming to PCI MNL-130, Appendix:D and specifically designed to be
compatible with the aggrassive aikaline environinent of pertland cement based composites of
fibers with a history of sitccessful use in.porfland cement based composites-hat has been
modified to be compatible with the fiber.

G.  Anchors and Loose Atlachment Hardware:

Structural Steel: ASTM A 36/A 36M.

Cold Drawn Wire:

Anchor Bolts: ASTM A 325. ‘

Pipe: ASTM A 500 Grades A ar B,

Tube Stesk ASTM A 500 Gradé A or B

Carbcn-Steel Reds ASTM A 108, cold dezwn,
Carbon-Steel Plate: ASTM A 283/A 283M,
Malleable-Steel Castings: ASTM A 47/AA4TM.
Carbon-Steel Castings: ASTM A 27/A27M, Grade 60-30.
Finish: Galvanized in accordance with ASTM A 153/A 153M.

2PENOBAON

=E

H. Panel Frame Materials: .
1.  Cold-Formed Steel Framing: Manufacturer's standard C-shaped steal studs;
complying with AIS “Specification for thi Ckésign of Cold-Formned Steel-Structural
Members,” minimum uncoated steel thickness of 0,0538 inch (1.37mm] of web depth
indicated, with stiffened ﬂanges. V-shaped- steel track,, and of the following steel sheet:
a.  Metalic-Coated Steel Sheet: ASTM A 653/AB53M, structural-steel sheet, of
grade required by structural performance of framing and-with zinc coating

thickness of:
1) G604 (Z180).
2)  G90Z275).

b. Painted, Nonmetalic-Coated Steel Sheet ASTM AIDIAIONIM hot rolied ar
ASTM AIODS/ AiOGBM cold rolled; nonmetaliic coated dccording to' ASTM A
10037 A 1003M; of grade reqired by structiral, performance of framing.
2. Hollow Structural Sections: Steel tubing, ASTM AS00, Grade B, or ASTM A513. Finish
hollow structural sections with wall thickness less than 3/16.inch (4.76 mm) as follows:
a. Organic Zinc-Rich Primer: SSPC-Paint 20 on surfaces prepared to. comply with
SSPC-SPE/NAGE No.3, "Commerdial Blast Cleaning.”
b. Primer: SSPC-Paint 25.on surfaces prepared to comply with SSGP-SP'2, Hand
Tool Cleaning,” or better.
3. Steel Channels and Angles: ASTM A36/ A36M, finished as follows:
a. Orgaric Zing-Rich Primer: SSPC-Paint 20 on surfaces prepared to comply with
SSPC-SPE/NACE No.3, "Commercial Blast Clearing."
b.  Primer S5PC-Paint 25.0n surfaces prepared to complywith SSCP-SP 2, "Hand
Tool Cleaning,"or better.

. Form Materals: Provide form materials-that will produce panels having the profile,
dimensions and tolerances indicated. Use release agents which are compatible with finish
specified and jeint:sealants proposed for use.

J, Mixes: Portland cement, water, glass fibers and sand mixed in proporions-determined in
accordance with PCl MNL-128.

23 FABRICATION
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Fabricate panels in general compliance with PCl MNL-128 -and-MNL-130.

Molds:

1. Rigid and constructed of materials'that will resultin finished products conforming lo
) the profiles, dimensions and tolerancss indicated on'the Drawings.

2. Release-agents; apply and use agcording'te manufacturer’s instructions:

Proportioning and Mixing:
1, Carefully measure mix constifuents in-a manner to achieve the desired mix
proportions.

2. Meter the glass fiber and- cement slurry to the spray head at rates to achiéve the
desired mix proportion and glass content. Check rates in accordanee with standard
pracedures describéd in PCLMNL-128.

3. Maintain cleanliness of equipment and working procedures at all times,

Hand Spray Application;

1. Spray apply a mist coal consisting of the' matrix without fiber. Appl:ed coaling not to
exceed 178 inch thick In order to avoid an un feinforced surface.

Spray or place face mix in thickness shown an shop drawings.

Spray-up main body of matenal before the mist coaf has set.

- Applyby spraymg such that uniform thickness and dnstnbu'aon of glass fiber and

PN

[}

2 Consohdate by roltmg Br such Giher fechriques as necessary to achieve complete

) encapsulation of fibers and compaction.

. Contral thickness by using a-pin gauge or other approved method., Perform a minimum
of 2 measurements per 5 square feet of panel surface with af least 3 measuremerits
per panel.

Perform hand forming of intricate details, incorporate formers of infill matérial, and
overspray before the material has achieved its inftial setso as o insure’ completé
bonding.

o

Premix Application

1. AR glass fiberis pre-chopped to. lengths that can range from ¥to 1-1/2". The chopped
AR glass fibers are weighed and mixed with cement slurry priar o placement into
mold. This takes place after riist coat application as described in 2.3 D. 1. Steps 5
thru 7 above to follow.

Ingests-and Embedments:

1. Property embed inserts in built up homogeneous glass-ﬁber reinforced precast
concrete panel bosses:to develgp their stréngth. Waste material or overspray is not
acceptable to encapsutate’inserts orfor bonding pads.

2. Test inserts to establish test data and reduce test values by the appropriate safety
tactors to determine connection strength to be used in design.

3. Rigid embedded items bonded to the glass-fiber reinforced precast concrete panel
shall not create. undesirable restraint ta volume changes:

Panel Frame Fabrication:
1. Fabricate pang! frames and accessories plumb, square, true to'ling, and with
-components securely fastened in accordance with design reguirements.
a. Fabricate papel frames using jigs or templates.
b. Cut cold-formed metal framing members by sawing or shearing; do not torch
cut.
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[ Fasten cold-formed metal framing members by wilding. Comply with AWS D1.3
requirements and procedure for welding, ‘appearance and quality of welds, and
methodsused in cormeding welding work,

d. Fasien framing members of hellow structurdl sections, steel channels, orsteel
angles by welding. Camply with AWS DI requiremerits and procedures for
welding, appearance and quality of welds, and methods used in corecting
welding work.

E. Weld flex, gravity, and seismic anchorsto panel frames.

2, Reinforce, stiffen, and-brace framing assemiblies, ifnécessary, to withstand handlirig,
delivery, and érection stresses, Lift fabricated assemblies in-a manner that-pravents
damage or significant distortion,

3. Galvanizing Repair: Touch up accessible damaged galvanized surfaces according to
ASTM A 780.

H.  Finish of Exposed Faces: Panel fices shall be free.of honeycombs, form marks, concrete
droppings or other blemishes that would telegraph through the panei. Provide a-finish surface
free of laitarice, grease, form release treatments, efflorescenca, curing compounds or other
fOI‘ElQI"I material that would adversely affect bonding of any subsequent coating.
Golor and texture of exposed face surfaces shall match Architect’s design reference
panel.

2. Color and texture of exposed face surfaces shall match

3. Color and texture of éxposed face surfaces shall match one of the manufacturers
standard finishes as selected by the Architect.

I Dimensional Tolerances of Finished Units: Provide in accordance with PCI MNL-117 and PCI
MNL-128,

nx Cover: Provide embedded anchors, inserls, and other sprayed in iterns with suifficient
anchorage and embedment for design requirements.

K. Qurning:

1. immediately after the complefion of spraying of the panel, cure panels using a mithod
to ensure sufficient strength for removing the units.from the form.

2, Afler initial curing, remove pael from form and place in a controlled curing
envirpment.

3 An agrylic thermoplastic copalymer dispersion may be used as a-curing admbdure.
Only copotymers shown to eliminate the need for moist curing through independent
laboratory test data shall be used.

L. Panel identification:
1. Mark each-glass-fiber reinforced precast concrete panel to.cofrespond fo ideritificatinn
mark on shop drawings for panel location. ‘ \
2. Mark each glass-fibar reinforced precast concrete panel with date on which it was
cast.
3 Apply markings on surface that will not be exposéd in fhe finished construction.

24 SOURCE QUALITY CONTROL.

A. Independent Testing:
1. Allow Owner's testing agency accass to material storage areas, concrete production
enuipment, concrefe placement, and curing facilities.
2. Cooperale with Owner's testing agency and provide samples of matenials and
concrete mixes as may be requested for additional testing and evaluation.
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3. TestglassHiber reinforced precast concrele panel units in ateordafice with PCI MNL-
130.

B. Plant Tésting:
1. Test glass-fiber reinforced precast concrete panel wriits in atterdanes with PC1 MNL-
130, ) ,
2. Perform testing by an independent testing agency capable of performing the specified
tests, Submit copies to the Architect and designated authorities.

C Aeceptablllty of Appearancs:
Finished construction in place shall present a uniform, pleasing appearance when
vigwed in-good typical Ilghtmg with the naked eye st a distance of 10 feet and shall
show no mperfechons at a distance of 20 feet.

2. The range of total acceptable color (ightness, color saturation and hue) variation shall

net exceed CIELAB 3.0 providéd that the difference in hue alone does not exceed
CIELAB 1.D-as defined by the: International Commission of Hlumination, 1976
Standards.

PART 3 EXECUTION
31 EXAMINATION
A Check placement of structural support system to.assure a true and level surféiée for
aftachment of panels. Do not begin constructionuntil discrepanciesthat-could adversely:
affect installation of panels have been carmrected.

B. If substrate preparation is the responsibility of ancther installer, notify Architect of
unsalisfaciery preparation before proceeding.

3.2 PREPARATION
‘A Clean surfaces thoroughly pdor to installation.

B. Prepare surfaces using the methods recommended by the-manufaciurer for achieving the
best result for the substrate urder the project conditions.

3.3 INSTALLATION
A Instsll in aceordance with manufacturer's instructions.

B. Setting:
1. Lift-glass-Aber reinforced precast concrete panel units with suitable fifing devices at
points provided by the manufacturer.
2, Set glass-fiber reinforced precast Goncrete panel units level, piumb, sguare and true
within the allowable tolerantas.
3 Site cutting of panels is not permitted.

€. . Supports and Bracing: Provide temporary supports and. bracing required to maintain pesition,
stability, and alignment as units are being permanently connected.

D. Fastening:

1. Fasten glass-fiber reinforced precast concrete panel units-in place by bolting or
welding er both as shown on erection drawings.
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3.5

2. Field welding shall be deng by qualified welders using equipment-and materials
compaftible with the base material.
3 Use non-combustible shields-during welding operations to protect adjacent Waork.

E.  Tolerances of Erected Units:

1. Talerances for lecation of glass-fiber reinforced precast concrete-panel units shall be
noncumutative and as listed below. For erection tolerances not listed below, those
listed in'PCT MINL 117 shall apply.

2. Face width of joirt:

a.  Panel dimension 10 feet or less plus:3/16 inch.
b.  Panel dimension 10 1o 20.féet plus-3M16.inch, minus 1/4 inch.
c. Panel dimension gréater than 20 feet plus 1/4 inch, minus 5/18 inch

3. Woarpage: Maxiimuin permissiblé warpage of ong comer out of planie of the ather three
shall be 1/16 inch per foot of distance from-the nearest adjacent corner or 1/&inch
total after installation.

4, Bowing: Not over L360, where L is the panel length.

PATCHING AMD-CLEANING

A.  Paith'and clean panels using mathods and materials in accordance with manufacturer's
instructians.

B.  Patching blemishes using a patching mixture matching the color and texture of surfounding
surface,

C.  Use extreme care to prevenit damage td-panel surfaces and to adfacent materials: Provide
protection of adjacent surfaces if required.

D.  Surface must be thoroughly rinsed with clean-water immediately afer using cleaner.
FIELD TESTS AND INSPECTION

A Quality Control Program: Panel manufacturer shall have an established quality control
program if effect at'the plant or shall employ an indeperident testing laboratory approved by
the Architect to monitor.glags content, spray rate, physical properfies and curing period and
conditions.

B.  Sampling and Testing:

1. Prepdre test specimens and Use test _procedures in accordance.with PCl MNL-128,
Chapter 8 and Appendix A )

2. Prepare a minimum of 2 test boards per work shift unti! a production uniformity
acceptable to the quality control persennel has been achieved. Af such time frequency
may be reduced to one.board per work shift.

3. For.each board determine glass content by the washout fest, fiexural ultimate strength
and flexural yxeld strength.

4. Glass content shall be considered satisfactory if within minus 0.5 and plus1.0 percent,
by weight, of the glass content in the design mix.

5. Flexural yield strength shall be considered satisfactory if both of the following
requirements are met.

a. The average of all-sets of 3 consecutive strength tests equal or exceed
assumied. Ulimate flexural strength for design-purposes:

b. Mo individual test (average of 6 coupons} fall below required assumed ultimate
flexural strength for design purposes by more than 10 percent.
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3.7

6. Submit reports.giving proportions, test résults, inspection résults, unit identification
numbers and casting date for each work shift.

Rejection:
1. Panels in place may be rejected for-d@ny one of the foilowing product defects or
installation deficiencies:

a.  Non-epairable darage incurred during éanstrucfion operations.

b. Ragged orimegular edges.

¢ Visible form joints or iregular surfaces,

d.  Pariels not'coriforming to (olerance requiréments.

e,  Foreign material embedded fri he face.

f. Visible repairs.

g-  Cracks visible at a distance of 10} feet.

h. Panels do not meet design strength requirements.
PROTECTION

A Protéct installed products untit completion of project.
B.  Touch-up, repair or replace damaged products before Subsiantial Completion.
SCHEDULE

A tem:

END OF SECTION
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: Lehigh Cerr ent Company
o WHITE CEMINT DIVISION
' b 766 imperial Way

' Allentown, PA 13135-1040
' Phone {810) 366~46C0
‘= - . Fax (610) 386-4618
‘ ' awnw J2highwi-itecement com
1

N 1
[

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 of shiprert, Lenigh Whit2 Perrand Cement, T /pe |
manuiactured at the Valles facility with the chemical and ghysiczl requiranents of the

current ASTM C-150 and is Low Alkali Cement cantaining less t1an 0.60% rotal alkali
‘wnen tested in accordance with A3TM 7144

if we can be of further assistance, please centact ydur Lehigh Sales Office:

Best Regards.

Loy Rouwlard
Larry Rowland

Manager Marketing and Technical Services
Lehigh White Cement Division



- "RODUCT NAME
* Lahigh Whits Portlund Cement Type |
*  Lohigh White Porttand Coment Type N

*  Lehigh High Early Strength White Portland
Cement, Type Il

Lehigh Whits Portlond Cament - Woter
Repeilent Added

*  lekigh White Masonry Cement, Typa N
*  \ghigh White Hesoary Cement, Type S

BANUFACTURER
Lehigh Cement Compuny
White Cament Division

7660 [mperini Way = Allentewn, PA 18195
Phone(800)523-5488

(610)366-4600
Fax: {610)366-4838
E-mail: info@|shighwhitacement.cam
www.lehighwhitlacemant_cam

PRODUCT DESCRIPTION

Portland coment i the most widely used construction
material in the world. Sinca 1897, the nume Lehigh
has meant quality in the cement industry. Lehigh
Whit Cement has o well estoblished reputotion
for serving the wnstrudion industry with high
performance produds that encournge areativity ond
ansure longevity,

Lahigh White Cament is the forsmost supplier of
white comems in North Americr; the company
aclively parficipates in edutationc] programs, trede

ussogatiens cad industry expositions !hroughwt
the United Srafes,

Depending on the applicotion, Lzhigh tement
mroducts may b specified in Division 3 - Contrete
or Divisioo 4 - Masonry,

APPLICATIONS

Lekiigh White Porthund Csmect, Type !
#Lshigh White Typa | Portlond Coment is recommendad

fur generdl srhitecural opplicatiens, sudk us; precast
ond prastressed architectoral conerets, astinplace
orchitectsrd and skrodoral conaete, ardhitecural
ronaele mesenry, swisming pools ond spes, colered
mortors, emamental sirtuary, relladive Soors, flocr
iles and pavers, cost sons, Terruzzo, file growt, gloss
fber reinfored noets  producks, cenaeie
countertops, concrete roof tes, traffic colming and
deineation, median bariars, bridge paropess, sound
wolls, refuining wolls, tooeel comstrodion and
reftactive concreta paving. Lahigh White Type | Portland
Cement moy he used a3 a basa to produca vibrant and

iroe colors prized in almost oy orchitedured concrate
agplication,

Lohigh Whits Portignd Comant - Tree IV

ols typically suitable for the sams opplications as
Type | cement, s cften spedfied when concrete will
be exposed o sagwater, seils and or ground water
that heve slevated sulfte contents ot in mass conarete
work whers |ower heat of bydrution is desired.

le md mstmsed mhilaclum{ mtmte
architedural concrele mesocry units, cast stone,
onaels brik, pavers, raoftile, tnld wegther
consirudion or any opplication requiring high early
strengihs.
igh Wh - I ed
» Plostering applicstions, musenry mertsr, fite grout
ond 35 9 componert in the momfocurr of
cementitisus contings and wuter repellent produds.

* For use in musonry mertar whore o white or bright
tolored morfer joint is desired; for use Tn preparing
Type N Mostur os described in ASTM Specfication

(770, Sendard Specfication for Mortar for Unit
Masonry.

Lehih White I Cament, Tipe S

* Fer use io masgary morter where o white o bright
eoloed mortor joimt is desired; for use in preparing
Typa S Morter os described in ASTM Specfication (270,
Stundard Specfication for Mortur for Unit Masanry.

'U\“l

produced using corafully saleced rmw motericls and
figd manufaduring stnderds Yo gssure caiform
whiteness and strength, When crasicient white or
bright colors are desired yau con depend ca Lehigh
White Cements. -

SUSTAINABILITY
Peritend cement is marufacured by mmbining four of

tha top five most comman clements o eorth, White

cement concrete i primonly used in arditectorol
applications and daes not have to be painted o covered
ta laok great. Concrete construction tam signifieantly
reduce energy corsompfion due 1o the thermol moss
properties of the meteriol, it is durgble and ks an
unsurpassed serviee [ife, White Poriend coment

hhqhﬂlmhﬂlndudhmm:m

cungrete hes high reflecivity valoes which helps reduce '

hent islond effeds.

JTORAGE

Lehigh White Portland ond Masonry Cemerts ora
moisture sensilive materivls. Portlomd coment must ha
kept dry in order te retnin ifs quality. Buik Lehigh White
Portland Cement sheuld be stored in weather fight bins
o siles. Lehigh White Portland ond Masunry Cament

hags should be kept in o dry ovea ond stered an pallets
whenever pessiblo,

AYAILABIUTY

Lehigh White Porflond Csment i availoble through
o network of distributors throughout the United
States.  Lehigh Whita Masonry Tament is widely
avuilable through & nefwork of distributors east of the
Yucky Mounteins. For more infurmation oo Lehigh
products or technical assistance, Wsit us online o
wirw lahighwhitecement_com or phone 809-523-5439.

SAUTION

Poctlund cemend when dry is non-hazardous. Whea ic tootod with meistars (such s ‘s eyes or skin) ar whex mixed with wetef to makn concrets, martar or grot, it hecomes highly

catsstk e will bore (g5 severchy a5 thirk-degze) the eyes or skin. Inhaiction of dry Pertlzmi cament con inrftate the wppar respirmiory syster. For addftional safety miormatien
pieasa referencs our Material Safety Dote Sheets qvuiable anline of www.lehigwhecement.com or phone 890-573-5488.
WARRARTY

The infosmetica ond statements herein are beleved to b rﬁnhle, but 212 2ot io be consirued os o warmnaty or representarion Tar whith we ussume legal resposibitity. Mo othes
warTanty, represeatution, or conddia of wey ked, expressed or impkied {incuding ¥O WARRANTY OF MERCHAMTABMLITY OR FTNESS FOR A PARTICULAR PURPOSE), shifl apply. Having
M0 coutrol gve the uso of cament, Lehigh Companies will nol quarantae finished wark, nur shail they be linble for comsequential damages.

POS -1/20/08
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Cem:FIL® Material Test/VS)) Reportd

33776 PRODUCT

Property _
Z_i,[conia‘Conlr:m (ZrQZ)
Loss on ig‘niticn
Moisture Content

Linear Densiry
(roving tex)

Chopped Strend
Filament Diameter

Chopped Strand Length

Date: December 20 2003

-

1k

Mr. Francois Gobert
Quality Control Manager
Sarnt-Gobain Vetrotex Espatia S.A.,

" 3aint-Gobain VYetrotex Spain S.A.

Tested Value

C16.57%

Z.:39%
CO69%

1444
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Nagenal I, €M 34,500, Apide, 50, 28800 Alzala de Henares {Mac id) - Sgain

Tel =34 51 385 3803 - Fax +34 91 385 58°0
Wes-3im yww cem-il.ccm
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SAINT-GCBAIN
VETROTEX

. MATERIAL SAFETY DATA SHEET
In complianes with EEC Dircctives 93/112/CE dated 110493 and 2001/58/CE daied 07/27/01

updating Directive 91/155 dated 43/05/1991
And in comphanr:e with 1SO standards 11014-1 dated 03/15/94 anc ANS1 Z400.1 dated 1398

1-COMPANY - PRODUCTS IDENTIFICATION

MANUFACTURER: oo
Head Ot Sant-Gobain Yetrotex Intsmatienal 8.4
167, quai des Allctroges, BP 023
73009 Chambery Cadex

W (03)400/ 975 5300 - Fax: (33) (041975 5396

Product on glang

Saimt-Gobain YVerroury Expans 3.4,
Carreters Madrid-Barcelom, Km 34,500
£-2880( Alcala de Hemares (Madrid) F41100 Vardoms
| (341! 8855700

Sumt-Gobain Loreet:SA
57. rue du Mméchal dé Rochamkbeau

. +332:4T34000
Fax (34| 885 5703 Fex:+332:4722892
Salnt-Gobain Revetex Srl. Suint-Gobain Verter, og - Plautl)
Corsa Rigala 89 Zzhradni 25¢-
113100 Vercelli CZ-57125 Hodomce
| +33 0161 215810 1 +420624207 111
Fu._:*-}) 0161 257121 Fa . + 420424 207275
PRODUCT IDENTIFICATION:

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

Conuict in case of emergency:
L ]

Eavironmental Industrivi Hygizme and Security Director of The *
Reinforcement Branch of Saint-Gobain |

Saint-Gobain Yetrotex International S.A.
Phone+334 797553 WM, Fax +334 T TS5 54 03
¢ sgvi_webmaster@saint-gabain.com

2 - COMPOSITION - INFORMATION ON CONSTITUENT PARTS

Glass fibres for reinforcement are basically sold as:

Revisiaa 3/ Apnl 1007
Salt<GoBain Ya Totx Al rational 5.A. . e
757 se3des Araproges 3P @29 - 73023 Shastery cedex - Framen - Tel <330 TS SIC( -fax +3304797353 59
SA SusuadArcT IS TOT ISDE. 324420 TASRC 3 Ch

3 Chamoery
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ASSEMBLED ROVINGS DIRECT ROVINGS/RO99®

CHOPPED'STRANDS CHOP2ED STRANDS MATS
TEXTILE YARNS MILLED FIBERS
CONTINUOUS FILAMENT MAT :

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

This Material Safety Dnl: Sheet is valld for all thm products.

Glass fibres can be conmdered as ARTICLES, a8 ﬁbres ars defined as article; in
the manual of decisions for implemmentation of the sixth ard seventh amendments
to directive 67/548/cec 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 strandr and
a SIZZ with, in addition, a BINDER in the case of mats.

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

AR Giass is an alkaline and acid resistant glass. Its corapos tion (2xpressid in
oxides) is within the following perceatages:

Si02

55-75%
02 15-20%
Alikaline oxides (Na20, K20) 11-21%
Alkaline terrous oxides (CaO, MgO....) 0-6%
B202 0-2%
AR203 0-5%
TiO2 | 0-3%
F2 ' 0-2 %

AR Class contains traces of naturally-occurring radioactive niaerials. The tota:

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

SIZE is a mixture of chemicals aopiied lo the glass strands in a maximum
quantity of 2.5% - more generally less than !.5%.

Most of this mixcture is made up of basically non reactive high mclecular weight
polymers not listed as substances in the 1981 Eiropean Invantory of Existing
Commercial Substances (EINECS) ner in the ELINCS appendices (Eurapean
List of Notified Chemical Substances) nor ir the American TS A lsts

Revision .i/Agr] 2007

Salnt-Gebain Yatrolex arratianal S.A. X o
4T i, 205 Alaaccges B8P 320 - 73000 Tharrtary cscox - Trance - Tet 33014 7373522045 «TT@A TR 5353

$ A zucanlal <p 59 707 iS04 - 124 420 TSR C S Charnpery
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In some cases, sizes are preparcd from polymers vnﬂ'n reactive siies or contrining |
reactive mpnomers included in these lists, Most of the reactive sites are -

polymenseﬂ during the manufacturing procsss. waever a very small reactivity
may remain which Jusnﬁes the precautionary measun-s listed in Chapter 8
below. ;

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

organo-silane family. These produc!s account for less than 1.05% of the final
weight of sized glass. These pmd:cts are inchaded in lisrs of products requiring
"hazardous product' labelling in a pure state for exampie in Evrope R23/25 oxic

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

The manufacturer comsiders this risk as negligible a1s, :lthough listed as

dangerous products, the:concentration is ext-emely low and they are polyme-ised
durin the production of AR Glass fibres.

Other products can be used in sizes. Usually the content :3 exiremelv low {under
0.1% of total weight) and as a general rule such products 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 stand
mats. They are not on dangerous products lits,

If so requested by medical authorities, the Chemical Abstrict Service (CAS)
reference numbers for the ingredieats usexd for a given size <r binder can be
communicated but must remain for the confidential use of mecical authorites.

J - HAZARD IDENTIFICATION

Continuous strand glasé reinforcing bres are not significantly liazardous

Details about chemical hazards are given in paragraph 2. Toxicological assects
are daveloped in detail in chapter il. The essential point to remember ¢ that

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

Hazarmds identified are:

Revisicn J/Apnil 1.007

Salnt-Ganan Y otex .nte satlonal 3,4 e
TRT wuides slchregas 3P 923 - TI009 Crameary cater s Sranch - T +IF(OMM TR TS IAL0-Fax - MMT9TIE3SE
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o mechanical irritation (itching)

the formation of non fibrous dusts \bmken picces of dlf“crcnt 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:
. without rubbing excessively

EYE CONTACT: flush in numning water (for at least 10 minutes] and

consult if nesded a doctor

5~ F'RE FIGETING

In case of fire, glass fibres arc nct flammable, are incombustible and con’t
. suppert combustion.

Only he packaging (plastic film, paper, cardboard, wood} and the small amcunts
of size or binder are likely to bum. Combustion gases are: Liasically carbon
dioxide and warer vapour. There may be small quantities of carben moncxide

and other substances which make it necsssary to use protectiv: devices 1. the
event of a major fire,

RECOMMENDED EXTINGUISHING MEDIA: water ot powdser

6 - ACCIDENTAL SPILLAGE
PERSONAL PROTECTION: See Chapter 8.

ENVIRONMENTAL PROTECTION: :

in leeching tests glass fibre wastes did nct emit any significant quantitics of
dangerous products and they can therefore be consider:d’a: Inert Industrial
Wastes, or even Common Industrial Wastes, as defined by national and ocai

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

CLEANING:

Revision .i/Agnl 2007

Jairt-Gopain Yatotex inteer atlonal $.4
2006 CNAMBery CEC3X ¢ Tenga s Tet ~33.014 7Y 735300k +T240W 9 T 23538
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It is recommended to identify the chemical nature of the Tbres found in working
atmospheres correctly, in particular in insulation wools and minera] fibres like
asbestos whlch are sometimes prese::t and can be confused vmh ontmuous ;;Iass

filaments. !
] TWA (Time- , TWA (Time-
Ceuntry Dusts Weighted Average | Fikres Weighted Average
conzentration) concentiation)
(mg/cu.m. for 8 (Fibres/ml for §
hours work) hours vork)
| Austria fine | 6 total 0.5
| Belgiim total i 10 No
‘! _reguiatior
. Denrmark respirable 5 total L
| total 10
| Finland |  total 10 total |
| France 1 total 10 respiraple i
Germany respirable 3 respirable 0.25
tGreat Britain | respirable 5 respirable 2
i total 10
The respirable | 2 total {
Netherlands | total 10
 lreland | respirabie 3 rescirable | 2
'\ ltaly , respirable 3 total ‘ !
total 10 !
Norway l respirable 3 total L
| total 10
Portuzal ' total 4 total 1
Spain | wtal | 10 total L
Sweden \ respirable ‘ 5 total 1
total 10
Switzerland | total 1 6 respirable: 0.5
USA | total | 5 total | I

PERSONAL PROTECTION EQUIPMENT:

Respiratory protection: during occasicnal operations releasing high quantitizs of

dust, wear minimum FP1 or preferably FP2 EEC approved dust ‘nasks. Typ: 3M
2710 or 3M 9900 respirarors approved accerding to American Mational Insitute
For (dccupational Safety And Heelth (NIQOSH) direct.ves, can be used, for

gxample.

TG{ Zu.udea Alobroged 3P 329 - 2609 Shomeery cotok -
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Vacuum clean, sweep or shovel into containers normally used for glass fi brc .

waste (selective collectlpn) ; : ;
7~ HANDLING & S'I'ORAGE 1 .

HANDLING (Techmcal mwsures! Precautions / Safe handling l.dVl.CE)

Itis prefcrable to avmd prolonged contact ‘¥ith the skin: wesr !loves, garrents :

with ;leeves and long leggings or pmtective overalls, goggles, and dust masks.
Glass filaments and dusts must be rsmoved from: work garments with a vacuum

cleaner and not blown off with, :,ompressed alr jets. Wash work garncnts |

separately from other clothes.

STORAGE: '

Technical measures: respect the stacking procedure recomménded for

each type of product,

Sterage cenditions: store away from axcessive hum'dic- to privent
damage to the product and to the packing mat:rials

which could lead to storage safe:y nroblems.

Incornpanile material: not relevant.

8- EXPOSURE. CONTROL - PERSONAL PROTECTION

TECANICAL MEASURES

Use ¢very appropriate means (sucticn, modificaticn of manufi cturing metrcds to

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

TES™ PARAMETERS:

Test ambient atmospheres in which glass fibre i 13 used regulaely to deteimine

leveliof

e “non respirable” and “respirable” filaments,

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

Legal requirements for respirable and ncn-respirable dusits and fibres varv from
couny to country (or do not even exist). The table beiow (prepared using the

knowledge we currently possess) shows the limits applczble in different

cournries for Time-Weighted Avemyze (TW A) exposure.

Aevisign 3/April .
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Protection of hands and other exposed parts of the body "

gloves for _the hands, long-sleeved garments and long lq,gmgs to prevent
irritation.

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

Eye protecnon safety goggles (or mssks) or saﬂ:ty' glasses.

During normal handlmg: and use the product doosn t lead to an exposure above 1
mSvivear (1760 hr/year).

9 - PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: solid

FORM: continuous or chopped or mats of fibre made vp of
continuous, parallel filaments glued together.

COLOUR: white or yellowish white

CDOCR: none, except for some products from which a
slightly basic ar acid odour is sometimes released
when a pallet or carton is openec. This odour rever
indicatzs that an eventual oxic product has seen
released in a dangerous amcunt.

pH: not applicable

SPECTFIC TEMPERATURE AT WHICH CHANGES IN PH Y SICAL STATE
OCCLR: B

Softening point (Littleton point) : approximately 360°C
Meiting point: approximately 1280°C (viscosity temperature 1100 p)

DECOMPOSITION TEMPERATURE:  Sizes and mat binders start to

decompose at 200°C
FLASH PGINT: none
EXPLOSIVE PROPERTIES: none
DENSITY (molten glass): 2.7 glf cu. cm.
SOLUBLLITY:

very low solubility ‘n water.
Sizes'and binders can be
partially (and even rowily)

dissolved in most crganic soivzats,

Revigion YAprl 2607
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10 - STABILITY AND?nEAcmrrY f
STABILITY

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

HAZARDOUS REACTIONS

Glass reinforcement strands are stable and never generute hizardcus chericai
reactions.

HAZARDOUS DECOMPOSITION PRODUCTS

In continuous combustion conditions, in addition to water vapour and CO,, small
quantities of CO and NOx may be released from the comtustion of the size
and/or the binder. Other products may be released in limited quantities,

depending on combustion conditions. This is why it is recommerded to use high-
performance gas masks, when fighting intense fires.

11 - TOXICOLOGICAL INFORNMATION
ACUTE TOXICITY:

LOCALISED EFFECTS:

not relevant
pessible temporary irritazinons

This irritation is of a purely mechanical and temporary nawure. lt disappears
when sxposure is ended. It can affect the skin, the:eyes and th: upper respiritory
racts. In Europe, mechanical irritation i3 not congidered to l»e a heaith hezard
within the terms of European directives 67/548/EEC for huzardous 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

continuous- strand glass fibres (which in this Directive only apoly to :glass
insuiction wools in some circumstances).

SENESITISATION: some allergies to continious strand 3lass
fibres have been declared. All sizing mixtures arc tested tor their wet state
sensitising properties when developed by 3Saint-Gobain Vetiotex and are only
adopted if they have no or a very low sensitisation levei. In case of rhe allergy is
confirmed, remove the person from the scens of the exposure.

LONG TEBM TOXICITY: CARCINOGENIC RISKS
Continuous strand glass fibres are not respirable (i.e. do not penetrate the
lung alveoli). This is because fibres are over 3pm in diamater {ard, mostly, cver

10ptm). Even after handling, the length of the finest dusts is also well over Spum _
and the length / diameter ratio is greater than 3 : 1.

Rewvision April 2007
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These are the values detlermmed by the World Health Organisatica (WHO) fur
the deﬁmtlcm of mpn'alile fibres.

R.egulatnr}\ situation: i : .1 , '
None of the following ofﬁclal orgtmsaucms have: attributed any nsks of cam:er :
during the nroducuon and use of continuous filament glasy fibres: -

During its congress in June, 1987, World Health Organisation | WHO) through

the LARC (Intemational 'Agency of Research on Cancer) examined all labora ory
Studies using animals and epidemiological studies carried out om continuous

strand glass reinforcement fibres. '
The t.oncluswu was that glass filaments are: not classified as to their
eareinogemeity They belong to the Group 3 of IARC. This classificatior has
been wnfmned by the IARC‘. Working Group meeting of October 2001.

The [utemantmal Labour Office (ILO) and the CSIP [Chemical Sufety
Tnternational Program) came to the same conclusions in a congress held in 1¢87.

European Commission Directive 97/59/EC cated 3/12/97, the 23'¢ amendment
Directive 67/548/EEC which concems classificarion, packin ind labelling of |
hazanious substances did not think it necessary 1o includa2 gla:s fbres as having
carcirogenic risis.

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

{  Counmy | Rcference of ranspositior decuments of Dir=ctive 97/63/EC
tAustria (Chemikalienverordneng 1999 {

il Belginm

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

Denmark BEK N°11/1999.01.09 (Ministery of Eavironmant)
Finland Landskapforordning 23/04/98 and 24/02%8 and List of
Hazardous Chemicals 16.12.98
 France Arrété ministériel du 28/08/98, Circulaire DRT 56/10 du 13/8/99 |
| Germany «th adaptation of the Serman Gefahrstoffverordnung 1999 I
\Great Britain | The chemicals (Hazird Information and paclL.aerg for supply}!
(amendment) Regularions 1598. 6/1/99 t
Greece | Not available :
The lWijzigingsbcsluit (Stb. 217,2001)
Netherlands : :
ireland Statuary:Instruments S.L N°313 of 1998. Eurepean Communities |
(Classification, Packaging, Labeiling and Notificaticr of

i Dangerous Substances) Amendment N°2 Regulation 1998. E&'ect'
l on 22 December 1993,

Revigior j/Aprd 2307 $713
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Italy Decreto . ministeriale del 01/09/98, Gazaeta Ufficiale-erie
generaledel 19/11/98 n271 pag. 16, decretto du=l feb 1599,

. _|circolare:n®4 del 15/03/1999 | ‘
Luxembourg | Réglement Gmdmcalduzmo;aa l W
Portugal ! |Non disponible ! B
Spain Builetin Oficial del Estada (11/05/98)

LSwed.cn . |KIFS 1998 :7

OSHa (Occupational Safety and Health Administration) and N T2 (U.S. National
Toxicology' Program), official American orgpnisations, have not | sted
contiruous strand glass fibres as hazardous substances and the ACGIH

{American Conference of Governmental Iadustrial Hyzienists) has. classaﬁed
them 15 A4 (not classified as carcinogenic for Man)

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

Most laws and studies concerning respirable fibres do not apply to contin'tous
filaments reinforcement fibres.

For 2xample,

» The concentration of respirable {bres in the atracspnere (1 risre/

cu.m.) fixed by French circular 95/04 dated 12/01/1995 (in
addition to thar dateci 19/07/1982) from the French Ministr for

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

Cancer risk index K1 defined in German TRGS 903 does not
apply to non-respirabie continuous filamert glass fibres.

Epidemiological and laboratory studies

No epidemiological and laboratory studies carried, out up untii zow demonsirate

in a scremtifically sngmﬁcam way sny risk of cancer relatec. 1o reinforceinent
fibres.

Several recent zpidemiological studies (Chiazze 1997, Boffeti .997) confiimed

the ak sence of excessive mortality due to cancer in peopie working in glass bre
manufacturing facilities vs. control populaticns.

Revigior: J /apnd 27
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A recent stud'_y pubhshcd in 2000 by the IOM (In.mh.tt. of Qccuparioral

Medicine in Edmburgh) addressed the mhalatlbn of E-gl 18s microfibres by
animals at concentrations at feast 1000 times hlgher than those encountered when -
using glass fibres demanstrated carcinogenic risk; These microfibres are not part :
of the prq:luct range produced and sold 7y Saint-Gobain Vetrotex and these -

findings are not likely to change current opinions for the glass fibres descnbed ‘in
this MSDS. ;

Handling glas.l ﬁbres

When glass fibres are chOpped, milled or sanded they are cut perpendicular to
strand length and no smaller diameters (ilaments are gm-r.zted Conversely,
significant quantities of dust can be generatad which is why it is recommenied to
use personal protectior. In dusts, also present in some produc:s /chopped soands,
ctushed fibres) some studies have shown very low quantities of jarticles with
fibrcus aspects (Vd>3), short (but nevertheless longer than Sum) and with an
apparent diameter of under 3um.

Quantities measured i work atmospheres e 5S¢ to 100 times lower than all the

limits fixed for respirable fibres, btt 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 Sbres have no known dsks.

12 - ECOTOMICOLOGICAL INFORMATION

AR Slass is not biodegradable.

Sizes or binders are organic matzrials slowly and only partial dissolvad by
natural agents like water. As the concentration of the ingredieats ‘n the mixwure
and ingredient solubility are iow and 2s they have not bheen classified: as

hazzrdous, glass reinforcement strands an: considered to huve no advers: eco-
toxizological effects. '

Glass fibres and sizi‘n;_?, products were aot listed as products likaly to destroy”
the jzone layer by the 1987 Montreal Pretocol (Class 1 or Class 2). There lists
are included in EC Regulation n® 3093/9< and in section V1 »f amendments to
the "Clean Air Act" by the American Environmental Agency (EPA).

Glass fibre sizes and hinders do not contain PCB (Polychlcrinated biphenyl) or
and other polyaromatic products of the same type.

Rewvisiaa 3fApri 2007
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Dependmg on local reguhnons, ghs fibre wnstcs can zither be considered as

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

Glass ﬁbres waste cannot be destroyed by incineration, and 2an damage |

ncinerators by the formation of a vitrified mass.

Clean cardboard, wood, plastic (film or bags) and packaging cin be climinatzd in

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

4 - TRANSPORT
INTERNATIONAL REGULATIONS:

Glass reinforcemnent filires are not considered as hazardous jonds by transpoert
regulations,

it is oot one of the 13 nazardous ciasses iisted in intemational eLulanons
15 -REGTLATORY INFORMATION

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

General hygiene and work safety regulation: apply (see Chapt:r 8).

16 - OTHER INFORMATION

FOOD ENVIRONMENTS: Appendix I of European Dir:xclive 200Z/72/EC
defines the compatibility of pure glass fibres with food enivironments as add-tives

to plastics. However the fact that si2ing products should se shown on the current -

list of European Commission approved products, the BGVV LI list in Gennany
or the Food and Drugs Administration lists (FDA) in the US4, means that a case
by cese 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
Veuutex Service for further information.

CONTACT WITH POTARBLE WATER: As regulations diff:r from country o

counTy, every question must be examined individually with thz relevant Saint-
Gobain Vetrotex Servicas.

Revigion 3/April 1.007
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This Matenal Safety Data Sheet |s|m adcition 1o the

Product Spetification file and cther technical documents i
issued by SAINT-GOBAIN VETRD‘I'EX, bat do .not
repiace themi.

The information gwen by this documcnt' 13 based on the date
shown, Tt is given in good faith.

I N .
Furthermore, users attention is drawn to the possible risks
run ‘#hen the product is used for any purpose other than
the one for which it was designed.

This MSDS does nat exempt users from knowir:; and
applying the rules regulating their activities. Users assume]
full responsibility for ipplying the appropriate safety

measures when the product is used.

For all additioral information, users shouid contact their lycil Saint-Gobain '

Vewoex agent or the Saint-Gobain Vewotex Internationel Envi-onment, Health
and Safery Director.

Rewvigion J/Apn| 22407
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ARCHITECTURAL FACADES

The Ornamental PreCast & Stone Company

FORTON

www.architecturalfacades.com

600 East Luchessa Avenue, Gilroy, California 95020-7068 » PH 800-346-0826 - FX 408-846-8944



fes 17 03 06:32a

Engineered Polymer Solutions
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Your Technical Specialists For

B Forton® Modified GFRC
consultinge (Glass Fiber Reinforced Concrete)

Tl l

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

significant improvement, resulting in improved
long term durability.

Additional benefits include:

Significantly increases 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

s Increases aged flexural strain to failure
s UV stable

Reduces effiorescence

Lower water/cement ratio for higher
strengths

Chicago Art Institute Dormitory o

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

Planters and flower pots

Garden statuary

Fumiture

Countertops and tiles

Roof slates

Terra Cotta replacement units

Cheung KonPark, China

wwy. Ball-Consulting-Lid.com _

338 Faurteenth Street, Ampridge, PA 15003, Phone: 300-225-26873, Fax 724-266-1504, ema.il: bal]@ball-consumng—!td.qom
4665 South Ash, Suite G15, Tempe, AZ 85282, Phone: 888-367-7727, Fax: 480-567-8113, email: sshafer@balt-consutling-itd.com
248 Shady Oaks Circle, Lake Mary, FL 32748, Phone: 407-718-3727, Fax. 407-323-6431, email psheres@ball-consulting-itd.com



ARCHITECTURAL

FACADES
{NLIMITED, INC.
GFRC BACKUP MIX DESIGN
GFRC FLEX ANCHOR DESIGN
{PER SACK OF CEMENT)
1
MIX |UNITS
CEMENT: LEHIGH WHITE: (1 sack) 94 |LBS
AGGREGATE: 30 MESH SAND 65 |LBS
l TOTAL FINE AGGREGATE 65 [|LBS |
.
ADDITIVES: !
i 5% CHOPPED FIBER|by weight 835 [LBS |
] |
'/~ JLYMER CURING AGENT. BALL FORTON 23 |LBS i
i WR GRACE ADVAGAST i oz
| WR GRACE DARATARD 2 oz
1 TOTAL ADDITIVES: 31.72 |LBS
[\NATER - 10 |LBS ﬁ
L ' ~ |
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QOB VENTURA COLLEGE =~

AECEEE— e ey "
\RCHITECTURAL -~
"ACADES
INLIMITED, INIC.
GFRC FACE MIX DESIGN
(PER SACK OF CEMENT)
MIX [UNITS
'CEMENT: LEHIGH WHITE 94 [LBS
f
AGGREGATE: 30 MESH SAND 100 |LBS |
: TOTAL FINE AGGREGATE 100 |LBS
.ADDITIVES:
: COLOR:|DAVIS 870 BLACK 870 |GRAMS
, ~IDAVIS C1191 YELLOW 200 |GRAMS
l |DAVIS 5370 GREEN 150 |GRAMS
r’MER CURING AGENT. BALL FORTON 23 |LBS
T WR GRACE ADVACAST 1 oz
WR GRACE DARATARD 2 oz
N TOTAL ADDITIVES: 26542 [LBS
\WATER 10__|BS
1

v D anfRpapn G ST AR .
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Ball Consulting Ltd.
Sutta G158
4065 S Asn Ave,
Tempe, AZ 86282
Tei: 480,3567.7727
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Tanty Parain ’
415 S Price Rd
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We cerify hat Forton VF-774 meels e attachod specfications for a GFRC curing agent estahilshad by the
Precaat / Prastressed Concrebe Ingtitute. .
a are notrasponside for mproper use of *he product.

Sincerdy

o
Scott Shafer
Vet Ruglon Manager
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Forton VF-774

- Ltcl

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.

VEF-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 o reduce absorption, mamtmn color uniformity,
and reduce or eliminate crazmg and efflorescence.

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

Physical Data  (also MNL 130 specification)

Solids by weight

o 51% (x1%)
o Viscosity 23°C  (Brookfield, Spindle 2/30 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: 300-225-2673, Fax 724-266-1504, email: ball@ball-consulting-itd.com
4665 South Ash, Suite G135, Tempe, AZ 35282, Phone: §88-967-7717, Fax: 480-367-8113, email: sshafer@ball-consuiting-ltd com
246 Shady Oaks Cirele, Lake Mary, FL 32746, Phone: 407-718-9727, Fax: 407-323-6431, cmail: psheres@bail-consulting-itd.com




| bRl Why use Forton VF-774 in
mmﬁ; GFRC?

This question is asked by new, and old, GFRC producers when pmented 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

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

e 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, are hard to quantify,
but if taken collectively, 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 water/cement ratios, which further enhances the strength of the

cured concrete,
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 permmblhty 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-Consuling-L.id.com
338 Fourtzenth Street, Ambridge, PA 15003, Phone: 800-225-2673, Fax 724-266-1504, email: ball@ball-consulting-itd.com
4665 South Ash, Suite G15, Tempe, AZ 35282, Phone: 888-967-7727, Fax: 480-967-8113, email: sshafer@balicomsulting-lid.com
246 Shady Ogks Circle, Lake Mary, FL 32746, Phone: 407-718-9727, Faxc 407-323-6431, email: psherss@ball-consulting-itd.com
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» Defoamer: contrary to normal precast, you do not want additional air entrained in the GFRC composite.

VF-774 contains additional defoamer to maintain a high quality slurry through the rigors of high shear
mixing and spraying.

- 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.

Sec 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 VEF-774

» The addition of Forton VF-774 to GFRC of any normal cement/sand ratio insures the maximum 28 day

matrix strengths, which in turn 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 VE-774 will rednce color variation in panels.

It will virtually eliminate drying shrinkage cracks in face mixes. L

It improves the thermal cycling properties of the GFRC panels in situ by reducing the amount of

moisture penetration.

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

» There is a plastifying effect when using 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 VF-774 loading in a GFRC mix is between 5 to 7% polymer solids to the weight of cement.

This amount is determined by the composite properties desired in the finished product. The higher the amcunt
of polymer, the more water tight and ductile the part. The inverse would be true for [ower amounts.

Typical Mixes

Spray Chop Premix Micron HS
Portland Type I 100 100 80
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 5% by weight 3% by weight 3or5%
Micron HS 20
Superplasticizer

4 to 12 oz. adjust workability
- Units can be in pounds or kilos

www.Ball-Consulting-_td.com ‘ .
338 Fourteenth Street, Ambridge, PA 15003, Phone: 300-225-2672, Fax 724-266-1504, emnail: bﬂll@bﬂll-wnsulhng-:ltd.mm
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246 Shady Oaks Circle, Lake Mary, FL 32746, Phone: 407-718-9727, Fax: 407-323-6431, email: psheres@ball-consulting-ltd.com
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Architectural Facades | |\ Pl : :
600 E. Luchessa Ave. o

Gilroy, California 95020

Project Nama: General : | | ’
Product Selected: Caratard® 17

1

< This is to <ertify that the Daratard 17, a Retarder, és hanufactz_lred and supplied by Grace '
i Construction Products, W.R. Grace & Ca. - Cenn,, isi formulated te. comply with the

d | Specificatons for Chemical Admixtures for Concrete, ASTM: C464 Type D, AASETO: M1¢4,
& Type D. ‘

- Daratard 17 dees nct cantain calcium chioride or chiaride-centaining compounds as a functions

ingredient. Chioride iens may be nresent in trace amounts eontributed from the nrocnss waar
| used in manufacturing.

The faregaing s in addition to and not ir. substilution for cur stanard Cenditions <f Siale
attached.

AL Y. a
Mika Gardner %
Western Region Te<hnical Services Masager
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ALL GTHER REMEDIES INCLUDING. WITHOUT LIMITATION, INCIDENTAL
OR COMNSEQUENTIAL DAMAGES, NO AGREEMENT VARYING OR
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LIMITATION WiLL

3E BINDING UPON GRACE UMLESS D4 WRITING,
SIGNED-BY DULY AUTHCRIZED OFFICER OF GRACE
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Nelly Kaleva . ‘ ‘ o i
Architectural Facades g ': \ ' ,
600e. Luchessa Ave. :

Gilroy, Califomia 96020 -

" Project Name: General _
% 3 gi Product Selected: ADVA® Cast 500 i

F _ - .
F_ This is to certify that the ADVA Cast 500, a Hign Ranba Water Reducsr, as me nufacturad and

supplied by Grace Construction Products, W.R. Gracb & Co. - Corn., is formulated to comply

e . With the Spacificaticns for Chemtcai Admixtures for Concrete ASTIA: C494, Type F, AA:H O:
M194 Tyse F.

3 % ADVA Cast 500 does net contam calcium chicride or chlorida containing coma Dunds as 3

functional ingredient. Chloride ions may be prasent in trace amounts contributed from the
£ process water used in manufacturing.

%,
T,

The foregoing is in addition to and not in substilution for our siandard Canditions of Sale
attached.

Mike Ganiner |
Western Region Technical Services Manager



CONTHTIONS

All orders are aceeptsd und all sales (22 mada subjeet anly the aravisions of the wrikten conmac: ben\recmus under which the arder iz ataced, or .f 10 e ceamae exics. wul o

aniy o the rerms on the facs hereof and 10 the (ollowing pm\'lilon-t
1. Deliv {ehe

sald heraunder shall pass to Buyer upu'n d:h\m'y Lo W, R Grage & Co. 3 [ Grae }
“lam to am agent of the Buyer inchuling a common carrier, motwi

ithsmmding and pre-
syment or dllewance of freight by Grace. [f Grase pays freight Otace shall havethe

dight to select the carvier, routing aad means of transportation, provided tha: Buysr :

mnymnk;anal;nmnlmmdmy&muddmmnl coate, if any.
. reight, Weis

(3) Whenever Grace is to pay feight Grece shall havs the right initialy ta
designate routing and means of mmporuuon. If Boyer requires a more expongive
muunzami’otmeans of mansportation Buyer shall reimburse Grece for mmy cxma 5wt

involved. GRACE SHALL NOT BB LIABCE FOR ANY ?’ELAY ‘I
TRANSFORTATION HOWEVER DCCASIONED. i

ib) Grace; invoice mgtn.whmumndmshnﬂbemudu ‘

prima facie corect carepd thal in e of bofk thipmente by cartosd, tank car cr
otherwise carriers weiphis shall be accepred & contligive.

i) s ofders are not b Greee amil ac : d in
. Buryer mdmgu;m cepted in writing by an

InyuathcHofren.
3. Examination, Suitabiline Buyer shall eimnmanlreun:h
shipmnent of pondy

wompily upon delivery to Buyer and befors my paxt of the zoocs
has been chanped from 1ts onginal condition'and Buyer hereby waives all claims fer
any cange after any pant of the poods has been treaed, processed or changed o any
rozmner {excepl (o¢ teasonable 1est quantities). Buyer asumes sole responsibility: fe
determinmg whether the goods ane suftable for their comamplatcd usc (whether ot not
Auch use i< knawn to Grace). Buyer ‘vaives all claims of which Grace is nut aotifhed in

wnting within tNiny (30) days after delivery of the goods or in respect of goocs

disposed of or returned withaut Geacs £ consent ,
4, Warranties, Rexpedics ard Limimtions,

(a} COrace warrants 15 Buyer that a the time of delivery the zoods sold
hereender will conform subitantially 1o the description on the face horeof. Goace s
liabiliry and Buyer 2 remedy under -his warmamty ars limuted in Grace 3 discretion 1
replacement of good; remmned to Grace which 1 shown tw Grace 5 reasomable

sanistaction to have been nonconfamaing or to refand of the p'un:huc price, or. if oot
raid. W a credit in the amaonnt of the purcimse price. Trnsporstion charges for tha
retum of nom.unfnrmmg 2oods 10 Grace andithe risk of loss thercof will be bomng by
Grace omiy if reaumed in secordanee with wntten insrucrions from Grace,

(b) Grace warraniz that the 2oods will not ;o and of themselves infringe «y
purent of the United Stmtes or Conada Gract s liahility under this waranry s
conditioned upen Buyers ziving prompr wrirten natica of amy claim of patant
Lm'nngemmt mada againal Buyer, aii inforrmadon avzilable to Buyer in respect of ibg

claim. and Buyer s sranting Grace occluaive control of ils settiement andor litigamon.
Grace may discontinue without liakility dehivery ol the goodd if in Grace 3 opinion
ther mannsasture, sale or ue would congutme pamny: infrinsement. [f the use or resae
of the goods is finaily cnjoined Grace shall af Gracs 3 option (i) procure for Bayer te
right 1 use of reseil the goods prviausly delivered, (i) ceplace Such goods with
cquivalent noninftinging zoods, (i modify them o they becomc mm:mgl b
equivalent. ar [iv) refund the parcyase price {leds 3 rmasonabia allowanee or use,
damuge and ubrolescance). Grace makss zo wamranty 4gdinst purent infringerment
resuiting resulting from the manwfoctire, usz or zale of the yoods if made o Suyers

‘pecificaticns or from use of the z30ds ;n zombinnion with other matier gr in 2
opyerattan of any process, and if a clnm. swit or acion is based ercon Buyer shad
defend, indemmty end seve hamicss Grave tereftam.

{£) Gracc wamants to Boyer thut it will cunvey Zo0cs sold herennda-.
Graze s liabniity and Buyer 2 remedy undur this waranty are limited 10 the emoval of
any e defest or. ot the elecrion of Sroce, 1 the teplacement of the zeadd or amy pazt
therasf whieh arc defective in dtle; [rovided, however, thal the rightt and remedies «f
lie parties with respect to patent ifrinzement sha'l be lumled w the provisicos of
parscraph (4 above,

THE FOREGOING WARFANTIES ARE EXCLUSIVE ANDQ ARE GIVEY
AND ACCEYTED [N LIEUY OF AWY AND ALL OTHER WARRANTIES,
EXPRESS CR IMPLIED, INCLUDING, WITHOUT LIMITATION, THE DMPLIED
WARRANTY OF MERCHANTAEILITY AND TUE DAPLIED WARRANTY OF

FITNESS FOR A PARTICULAR YRFOSE THE REMEDIES OF BUYER FOR .

ANY BREACH OF WARRANTY SHALL 8E LIMTED TO THOSE PROVIDED
HEREIN AND FOR DELAY DR NONDELIVERY WHICH (5, NOT EXCUSABLE
TO THE PURCHASE FRICE OF THE GOODS IN RESPECT OF WHICH THE
DELAY OR NONDELIVERY IS CLAIMED TO THE EXCLUSION OF ANY AND
ALL QTHER REMEDMES INCLUDING, WITROLT LIMITATION, INCTDENTAL
OR CONSEQUENTIAL DAMAGRS, NO AGREEMENT VARYING OR
EXTENDING THE EQREGOING WARRANTIES, REMEDIES OR THIS
LIMITATION WILL BE BINDING UPON GEACE UNLESS IN WRITING,
SIGNED BY IWLY AUTHORIZED OI'FKCER. QEGRACE. ' -

5. Prers, Credit ang Panoent

{a)  Buyer shall pay for goods, sccording o the terms of payMent w4
specified on the face hereof of those terms specifisally quoted to Buyet in writing. Pio
ran Fayments shail hecome due 29 deliveries are made. Prices ae aubjest W change
without natics; however, an amdar. acceptad for shipment within thirey (30) days,
process in affact at the Time of arceplance will apply wniedd shipmaat iz delayed
beyond thirty (30) days, in which zvent prices in efect at the fHme of shipment =il
apply.

[b) If Buyer shail tail to felfil e \orms of pavimers, or if (.-ru:e al 4y tma thall
kave any deubt g 1o Buyer s finane-al resnoasibility, Grace without liability o Buyur
may decline to maks {urthee shipments except against cash or satisfactory security.
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withaut hﬂ:nl to Buyer upon writlen uotics of such xrmination to Suyer.
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affiliates in such manner as ircorsiders fait,

% Astignment anc Nostwmiiver,

{a) This contract vt nnt aszignable or Mansferatlc oy Baysr whothe volum awry
or by jem of law in-xhole orin.part, ¥itheut the ¢ sor weitn consent .f Grac «

:g) Grace s failur: torins tupon strict perferriancs of.my peovisien hes -of
shail be deemed w be 2 vajver cf Giace 5. rights orrc:nem:s of 3 waiver by Grac of
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h:en
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this -onimast.

10. wita Fair Lasor Swadards A Gm herehy 'zn',es ihat all
goo:s sold hersunder witich ane prduced or manuitctured in the Lnited S of
America are produced in cumpuanse with Sectiens 6. 7. or (1 of the air Lizor
Stndards Acy of 1933, es amended (29 1.5, Code 2=!1-I!9), qr of any o dar o7 tha
Adm imistaonissued undsr Section !4 of zaid Act. All requirsmonts a0 e set isd
sent:mplated inthe October 26, 1249 amendment 1o 1re Pai- Leher Sta.nch rde Az of
19!e qhall e considered 15 smshcd 2y this certificano 1, .
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BUVER CONCERNING THE L3E OFf THE 30DS SHALL RE3RESENT
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CASE NUMBER:

4, Contemporary design of alterations is perritted, provided that such alterations do not destroy significant exterior
architectural material and that such design is compaiible with the size, scale, color, material and character of the

building and iis surroundings;

,

S . - | . ’ C .

(v e | L7 < e Al S 5-;;_ o M\ T &
L - b, = % i, — - L h B e

5. The degree to which distinctive features need be retained may be less when the alteration is to exterior slements
not canstifuting a part of a principal facade or when i is an alteration of the ground-ficor frontage in order f

adapt the space for ground-floor uses;

i

LS

S
[

@. Inthe case of Significant Buildings - Category |, any additions to height of the building (inctuding addition of
mechanical equipment} shzll be limited to one story above the height of the existing roof, shall be compatible
with the scale and character of the building, and shall in no event cover more than 75 percent of the roof area;

i

e /S S < ‘.-,"'%":'j';,‘:‘_.'u c U Lol A L el ddlel (4

'A.:J J '] F 1
4 !/."“.‘,__ s -:L."" ¥ . A s T

7. Inthe case of Significant Buildings - Category I, 2 new structure or addition, including one of greater height
than the existing building, may be permitted on that portion of the lof not restricted in Appendix B even if such
struciure or addition witt be visible when viewing the principal facades at ground level, provided that the structure
or addition does nat effect the appesrance of the retained portion as a separaie structure when so viewing the
principal facades and is compaiible in form and design with the retained portion, Alteration of the retained portion
af the building is permitted as provided in Paragraphs (1) through (6) of this Subsection (b);

- —
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CASE NUMIZER:

In reviewing applications for Permits to Alter the Historic Preservation Commmission, the Historic Preservation
Officer, Board of Permit Appeals, the Planning Department and the Planning Commission shall be governed by The
Secrefary of the Interior’s Standards for the Treatment of Historic Properties as an additional evaluaiive standard in the
review of applications for major alterastior permits. The Standards are contained in the Preserving the Past section of
the Downtown Flan, a component of the San Francisco General Plan. Please respond to each staterment completely
(Note: Attach continuation sheets, if necessary). Give reasons as to kow and why the project meets the ten Standards
rather than merely concluding that it does so. IF A GIVEN REQUIREMENT DOES NOT APPLY TO YOUR PRCJECT,
EXPLAIN WHY IT DOES NOT.

1. The proparty will be usad as it was historically ot be given a new use thai requires minimal change to its
distinctive materials, features, spaces, and spatial relationships;

\ )
A A e (5 Cw R.,,i,\ b (fuw = (

; Pl Ny ; | L = ff
(s = __f" <% f}) T g™ o T Lo ‘” {{'T’_:"{ (—L_ o "‘4;.-" -2 -
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_./--r,‘- li_-.-_';. né_. X [ V’\_ur;;.-.. v u.{ I. f K (':-:'__, Wi WAE e T P ! u {9{:;,:{_( ‘< g L

(=] -‘{ 'rr ¥ e e x..,_‘f(i\g 5

2. The historic character of a property will be retained and preserved. The removal of distinctive materials or
alteration of features, spaces, and spatial refationships that characierize the property will be avoided:;

{ o - (- N = )
e:fi,-, ;!‘I g&_ai ~{ g 4 {H‘__E:-‘ I.{} Ll e '5—‘{, Ca®™y | f {n:?_* :_’h ‘g_)’J f-ﬂi"{f'{'—.:{(_._ J
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3. Each property will be recognized as a physical record of its time, place and use. Changes that create « falss
sense of hisiorical developmertt, such as adding conjectural features or elements from other hisioric properties,
wiil not be undertaken;

/?_'Eq]/f"b{ = Cemr cC 'f.:'}(-" T f{_ -:_‘ﬁ'."v (:—-;k 4/ 7
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Applicaton for Permit to Alter

CASE HUMBER:

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

ﬁé’vf:&" e ([ po #= _r_'.&;,;\( 5o L=
?{C_E Z‘it&‘ﬁ*{l & 5*?1-{\&/}{"*{3((_"67.-

5. Distinctive materials, featuras, finishes, and construciion ischniques or éxamples ofi fine craftsmansnip that
characterize a properiy will be preserved;

.ggcq «4‘\,1.  cly Lm "\[ Fc‘l‘voee (‘-(] '
Deeg (e i«

6. Deteriorated nistoric features will be repaired rather than replaced. Where the severity of deterioration requiras
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 substiantiated by documentary and physical
evidencs;

/J"E"ljlv{ct* amend foqtowar o ety T
E.-(‘E? ', c.éﬁh?u.?ufr o= (e “-{i&'-.-.’."‘f\:)n_fﬁ* _ )
/J'fta-(ﬂfi& At = “v[-qi-c_@m fth S "r-,-qri,!( J&wp_{gj‘

7. Chemical or physical treatments, if apprepriaie, will be undertaken using ihe gentlest means possible.
Treatmenis ihat cause damage io historic materials will not be used;

dit festives Texd Avwes A reurnsed
Cocll be clodued e T 4&{{*»{?“«3{&'7‘\
Lol 7{-_“:"‘*(!'&* S‘:L{_C.}_LQ:HT .
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Application for Permit to Alter

CASE NUMBER:

8. Archeological resources will be protectad and preserved in place. if such resources must be disturbed, mitigation
measures will be underiaken;

Thew€ AAQ e A ﬂﬂ@-jeﬂ?g{-_-i( ‘;,,CQ,,Q-EE
A=t %ﬁ 'Zﬁrm\{s-, / .

2. New additions, exterior alisrations, or related new censiruction will not desiroy historic materials, features, and
spatial relationships that characterize the property. The new work shall 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;

ThC Bepaak oD ppemsacts Ae Gl
ff? Ao e *’-C’r Ve _,_Q.c;;“.-’clﬂ?{:.(}:__l#- L3 _
et iktecl 1w YE of Aaspaoct 4l

/s c.\,mziﬂ{_‘f‘aéf{@ % [ngﬁé-‘-::mi; #ealey ""@Q
Since ey eewee| fw‘f@ﬁ'm?q wall ust e Hed M PN,

10. New additions and adjaceni or related new construction will be underiaken in such a manner that, if removed in
the future, the essential form and integrity of the historic property and its environment would not be impaired;

Tt eve Aduve = NS 4 =C2C %‘m\-&&g, -
l.c&',(cf"i-'-x-f{ <R ﬂ&f-q&‘_ﬁsﬁ ae o> EQuC R
'-é'“*?w ?..{,;_-__,féqlf@-*c(‘ LSk . fie %Lg
A{’dlﬂ {.,{-3-4{‘-(-&_{&-_-_]'{%{ ~

PLEASE NOTE: For all applications pertaining to buildings located within Conservation Districts, the proposed work must
comply with all applicable standards and guidelines set forth in Section 6 and 7 of the Appendix which describes the District,
in addition to the applicable standards and requirements set forth in Section 1111.5. In the event of any conflict between the
standards of Section 1111.5 and the standards contained within the Appendix which describes the District, the more protective
shall prevail.
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Application for Permit to Alter

CASE NUMBER:

| R et I o N NSRRI e Eer '\_,.__q-;._
Estimated Construction Costs

[ TYPE OF APPLICATION:

ST e T

l‘ BULDING TYPE:
MASK A P

TOTAL GROSS SQUARE FEETOFCONSTRUOTIO& . 8Y PROPOSED USES:
Cappien 187 W\
X 2o’ Lewgtw

H

I ESTIMATED CONSTRUCTION COST-
5

a Z oo e, B

S, S i e G , S
i ESTIMATE PREPARED Bt

i — ; 3 y
ez M (=S

! FEE ESTABLISHED: i

Applicant’s Affivdavit

Under penalty of perjury the following declarations are made:

a: The undersigned is the owner or authorized agent of the owner of this property.
b: The information presented is true and correct to the best of my knowledge.
<: The other information or applications may be required.

Date: / E';:r/f‘i"' /./"f-:-’

Signaturg:
L

Print name, and indicate whether owner, or authorized agent:

THENLR 4 2SN 4oadT

Owmer / Authorized Agent (circle onej

—‘ﬂ

GAN FRANGISCO PLANNING DEPARTMENT Y.10,14 2010




Applicanon for Permit to Alter

CASE NUMBER;

APPLICATION FOR
Permit to Alter

1. Owner/fApplicant information

‘PROPERTY OWNER'S NAME:

2(( Sotfer St @A&—mu% VI E il

2\ sa..:.’&ea S B s <?£§5fﬁ.qq<i5-—

S-F.Ca 9oe®  [GmicquthGuaton

! PROPERTY OWNER'S NAME:

PROPERTY OWNER'S ACDRESS: i TELEPHONE:
i

o )

I EMAIL:

__Thomar Llewmis oo

' PFIOPE.H‘I'YOWNEHSADDHESS | TELEPHCNE: I
l
i ( ) z
| EMAIL
. Localon ang Ciassinca
| STREET ADDRESS OF PROJECT. o ’ "1z 'coDE
2L Sodle« Sﬂr- SqF _ ) ?if;t%_
l | CROSS STREETS:
i
| ASSESSORS BLOCKILOT © 10T DIMENSIONS: ] LOT AREA SQ FT): | ZONING DISTRICT | PEGHTBUKDSTAGT |
; S |
0292 1 |sex70{35c0% C-3-© B2 -
. ARTICLE 11 CLASSIFICATION I CONSERVATION DISTRIGT: B

| Cafeo.. = 23 | Keasne-Map ket Mlgzon- S s Hex

raject Lescription

Please check all that apply
New Construction | Addition(s) | Alterations}ﬂ Demolition X Other |

Additions to Building:  Rear | | Front [ | Height || Side Yard

Building Permit Application No. 2. €5/ &5 22 €. ?:f?_g. Date Filed: ?/‘f’/& o T

SAN FRANCIZCO PLANNING DEPARTMENY V.10 14.2010



Application for Permit to Alter

CASE MUMBER:

4. Project Summary Table

If you are not sure of the eventual size of the project, provide the maximum estimates.

Residential

Retail j
Office

industrial
PDR

Production, Distribution, & Repais

Parking
Other (Specify Use) !

i Total GSF

NET NEW COMETRLET

ot ik BT ] g b

Dwetlling Units

Hotel Rooms

Parking Spaces

Loading Spaces |

Number of Buildings ‘

Height of Building(s)

Number of Stories | ;

Please provide a narrative project description, and describe any additicnal project features that are not included
in this table:

e wooe oo c=Nd 4L G fmﬁj(;_,q
‘%ED EXORT el e ‘Q&wt‘?ﬁ <D fflt*"-‘*-::t.,“{ﬂ&i(:
| afeal Most R 4o ot i Qavaspas |
.grl':)\m.. athe =l <= IO jaby R&Qﬁ\ﬁ(’fﬁ LQ{.:\L\._&?:E_)
Ste e\ ﬂ::(-.::u..tu"i; ,'E:,Ed..ue\&‘ 4 el C ~<Heasels
Tusdatll CTLC Reglicts =F 4l ferg eoliag
5 E‘c@ﬂlé’*-t"'r& e AL LTy ﬁ'-m{%“{\h-&& W
Fonue Auwl calsoc
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CASE NUMBER:

In reviewing applications for Permits to Alter, the Historic Preservation Commission, the Historic Preservation
Officer, Board of Permit Appeals, and the Planning Commission shall be governed by the following requirements
set forth in Planning Code Section 1111.5. Please describe below how the project is consistent with each
requirement (Note: Attach continuation sheets, if necessary). Each requirement must have a response, IF A GIVEN
REQUIREMENT DOES NOT APPLY TO YOUR PROJECT, EXPLAIN WITY IT DOES NOT.

1. The distinguishing original qualities or character of the building may not be damaged or destroyed. Any
distinctive architeciural feaiure which aftects the overall appearance of the building shall nat be removed or
altered unless it is the only feasible means to protect ihe public safety;

bsble s wgrth s 4l Mgk <ot
Rews o (o Huckd ectoxal| Tg-:? LTIUE Q)

2. The imegrity of distinctive stylistic features or examples of skilled craftsmanship that characierize a building shali
be preserved.;

Tlhe £~L~'~€?-~m'~1 e R Ligtimactio€ gﬁ‘k“*—'ﬁu&ﬁ%
Al Sleq (lee(C cUGES L4 wS M) &S g;fkﬂn(;
f:‘ _~{¢’:’_f«£. €L 3 ("—'c.( _E’) -’-L{_S;'“i*_-(- {(“{ ‘1{1'\‘.‘\;_&{ C.:(LF :E-Z“Ec'{“
Qe&i}j (L eqd B oz C-i];"é{.';

3. Distinctive architectural features which are 1o 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
miaterial shall maich the material being replaced in composition, design, coior, texture and other visual qualities,
Repair or replacernent of missing architechural features shall be based on accurate duplication of features,
substantisted by historic, physical or pictorial evidencs, if available, rather than on conjectural designs or the
availability of diferertt architectural elements from other buildings or structures. Replacement of nonvisible
structural slements need not maich or duplicate the material being replaced.;

e new atodigl( <ot Mot s

c’-é;{r_:‘_.ﬁ|?¢.f : E_'l:'_'.ufﬁ'_h(_f ‘f‘{"ﬁ_'n(“"ﬁ-.:.lg___"ﬁ Al 4 =Thew O -.'..-.l{._(‘
FOLCHEL, Djnect Moy 9 oripuk! Slowew®
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Preservation Brief 16: The Use of Substitute Materials on Historic Buildi...

1 0of 15

Technical Preservation Services

1 G Preservation Briefs

U.5. Department of the Interlor

The Use of Substitute Materials on
Historic Building Exteriors

Sharon C. Park, AIA

> Introduction

>»Historical Use of Substitute Materials

>»When to Consider Using Substitute Materials
>»>Cautions and Concerns

>»>Choosing an Appropriate Substitute Material
»Pros and Cons of Various Substitute Materials

>»Summary
»Further Reading

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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Preservation Brief 16: The Use of Substitute Materials on Historic Buildi... http://www.nps.gov/hps/tps/briefs/briefl6.htm

The practice of using substitute materials in architecture is not
= new, yet it continues to pose practical problems and to raise
=4 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
“#1 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
1 should be avoided in all but the most limited cases. The fact is,
~ however, that substitute materials are being used more
requently than ever in preservation projects, and in many

' cases with positive results. They can be cost-effective, can
é{;zﬂix\f;”;rﬁfég);eﬁgg;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
. . L to avoid many of the

, 2, # s A 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
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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.

http://www.nps.gov/hps/tps/briefs/briefl6.htm
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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
il 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 Wlth 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.
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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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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,

10/23/2010 8:13 PM

http://www.nps.gov/history/hps/tps/briefs/brief07.htm



Preservation Brief 7: The Preservation of Historic Glazed Architectural T... http://www.nps.gov/history/hps/tps/briefs/brief07.htmr

with internal compartment-like stiffeners called webbing. Webbing substantially
strengthened 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. Significant examples in this country
highly decorative building material. Photo: NPS include the Woolworth Building (1913) in
files. New York City and the Wrigley Building
(1921) in Chicago.
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Late 19th and early 20th century advertising promoted the durable, impervious and
adaptable nature of glazed architectural terra-cotta. It provided for crisp, vigorous
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__’-%f/[’l association with two specific and very different
] 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: B .
Detail, Architectural Terra Cotta, Charles E. architectural terra-cotta was used as cladding,
White, Jr., 1920. particularly in high rise construction,

present-day deterioration and failure are often
severe.
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Complexity of deterioration: Deterioration is, by nature of the design, infinitely
complex--particularly when glazed architectural terra-cotta has been used as a cladding
material.

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

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 Ionger “fits” glazed architectural terra-cotta causes

the expanding unit onto which it was originally expansion of the porous clay body, increasing its
fired. If the strength of the glaze is exceeded, Volume. This upsets the "fit” of the glaze and

. . . . makes its surface shatter, which is commonly

it will crack (craze). Crazing is a process not called “crazing.” Photo: NPS files.

unlike the random hairline cracking on the

surface of an old oil 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.

TP T T

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

4 of 14 10/23/2010 8:13 PM



Preservation Brief 7: The Preservation of Historic Glazed Architectural T... http://www.nps.gov/history/hps/tps/briefs/brief07.htm

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, 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).

n-a...:. w.,?.m- Gllaze spalling (left) may appear as small coin-size
* , 1‘3‘ 4 blisters Where the glaze has rupt.ured and exposed

" ‘ %l 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

- i 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

M glaze, or in more extreme cases, cause material

spalling.

‘n '.*"._.
B ATOAT W T o DO
Blistering of the glaze, like crazing, is the Material spalling is a particularly severe situation.
result of the increase in water in the porous Not Iv is th . lint it f the detaili
clay body and the subsequent destruction . 0 O_n y i1sthe visual Integrity o € detailing
of the glaze as a result of water migration  impaired, but a large area of the porous
and pressure. Glaze spalling may also be  nderbody, webbing and metal anchoring is
caused by deterioratoin of metal anchors .
behind the terra-cotta unit. Photo: NPS exposed to the destructive effects of further water
files. entry and deterioration. Both glaze and material
spalling must 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.
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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
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

550 glazed architectural terra-cotta units themselves. Cracks
The damage shown here is running through many units or stories or large areas of
g*;earfnsiz'_tr;fed;ﬁf;r':‘éeT"r’]zd material deterioration often indicate stress-related problems.
steel frame has settled and  This sort of deterioration, in turn, permits significant water

shifted the weight onto the entry into the terra-cotta system.
exterior terra-cotta cladding,

resulting in rupturing of the
material. Photo: NPS files.

Inappropriate repairs: Inappropriate repairs result because
using new terra-cotta for replacement of deteriorated or
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.
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Deterioration Inspection and Analysis

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 T
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
. . . . and freezing temperatures. This is a serious
relatively simple to the trained professional.  condition, often difficult to repair. Photo: NPS files.

Other methods, however, are expensive,
time 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.

7 0of 14 10/23/2010 8:13 PM



Preservation Brief 7: The Preservation of Historic Glazed Architectural T...

8 of 14

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 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.

http://www.nps.gov/history/hps/tps/briefs/brief07.htmr

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

o - . Exposed or freestanding terra-cotta
been eliminated. Repointing, caulking and detailing (parapets, urns, balusters, etc.)

replacement of missing masonry pieces are also of have traditionally been subjected to the
most severe vicissitudes of deterioration as

primary concern. Where detailing to conduct water  resuit of freezing temperatures and

in the original design has been insufficient, the water. Photo: NPS files.
installation of new flashing or weep holes might be
considered.
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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 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.
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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
A worker cleans out mortar  masonry joints. Moisture then may build sufficient pressure
Joints in preparation for behind the waterproof caulk and the glaze on the terra-cotta

repointing the architectural L
terra-cotta Photo: NPS files. t0 cause damage to the unit itself.

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
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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 This crack is being measured. Structural cracking,
(non-moving) cracks may be caulked with whether static (nonmoving) or dynamic (moving)

butvl | t lic lat Iks. F should be caulked to prevent water entry into the
utyl sealants or acrylic latex caulks. ror glazed architectural terra-cotta system. Photo:

dynamic (moving or active) cracks, the NPS files.

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
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 begin. Temporary repointing, removal and saving of undamaged units to be
reset later, or the temporary installation of brick infill to retard further deterioration
might be considered.

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
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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 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,
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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. 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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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 pi

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
SENTT  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?gclﬁ\?:e* Sodium Hydroxide, TN,
After 7-day air 1-hour spot test No Effect

gry)

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_"\ane composition provides
4000 hrs. long service life for typical architectural
: and industrial applications

g%’g!%sf’ 91(Clear Gloss Formula)
Fast Drying

(70F, 50% RH)

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

4 hours 25%
E%F;iddness 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, catoclffsjs, 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.
Boncfing 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.
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E-mail: edison@edisoncoatings.com

3 Northwest Drive, Plainville, CT 06062
Phone: (860) 747-2220 or (800) 697-8055 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 merc'haniabllliy 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.




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.
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Custom SYSTEM 45

Composite Repair Compounds for
Stone, Masonry & Concrete

,

The Palladium Building, New Haven, CT, Listed, National Register of
Historic Places, shown here 22 years after application of more than 16,000
Ibs. of repair mortar, remains an ongoing testimonial to the exceptional
durability, compatibility and aesthetics provided by Custom System 45.



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 natura 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
TC

PORTLAND CEMENT STUCCO
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 propertiesinfluence the long-term
performance and compatibility of the repair
with the substrate.

High Tensile Bond Strength (Adhesion)

Tenacious adhesion to al 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 materialsis the elimination of
stress between the repair mortar and the host
substrate. Materials which arelow in modulus
of elasticity (low in “stiffness’) deform to
relieve stress, as opposed to morerigid, 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
aways behaves as the softer materia,



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 virtualy
indistinguishable from origina 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 mortarsor simple
field-mixed mortars. Color,
composition and quality are rigidly
controlled inthe 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 %2’ depth), avoiding moisture
entrapment at the patch/substrate bond
line. Liquid moisture permeability is
comparable with substrate permeability,
allowing repairs to meet the dua
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

Adhesion
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TYPICAL PERFORMANCE PROPERTIES

Direct .
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Adhesion Tensile Bond
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PA Sandstone

LINEAR COEFFICIENT OF THERMAL
EXPANSION, IN./IN./°F x 10-6

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 surfaceswithout sagging, upto 1
inch on overhead applications. Optional
RL-2 superplasticized grade liquid
allows materia 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 isnot required,
assuring that satisfactory results are
obtained under a wide variety of
conditions.

Worker Training: Edison Coatings
conducts*hands-on™ training workshops
on aregular basis. This optional course
helps workers achieve optimum results
with maximum efficiency. “On-Site”
training is aso 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 befound onthe“ 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 alows 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 kitsand 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. Cal 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 evauate visua
compatibility is through in situ test patching. Allow adequate cure time
beforefinal 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
decisionto 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 aone. 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-1providesgood hand workability under avariety 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 isahot weather grade, providing
extended working life at temperatures above 85F. RL-6 is a cold weather
formulation, designed to accelerate initia 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
isthe preferred method of priming, using athin brush coating of 1 part Custom 45
liquid and 3 parts powder. For best results, apply patching mortar immediately
after priming. Do not alow dlurry 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 flowswork best, and heated air is preferable to burner exhausts, which are high
in CO and COs.

d. Hot Weather: Store materials in a cool place, out of direct sun. Dampen
surfacesthoroughly with cold water prior to application to reduce suction and slow
product drying. Do not thin excessively or retemper with additional liquid or
water. Toimprove hot weather workability, shade work areasfrom direct sun, and
use Restoration Latex RL-5 to extend working time. Lightly mist surfaces or
drape dampened burlap to allow aminimum 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 beinterrupted 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 achieveinconspicuousrepairs. Generaly,
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 fearance with westhered adjacent original
materials, use LiquiDirt 94.

g. Finishing & Carving: Product set is not accelerated. Build material steadily,
using alight 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, typicaly 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-depthin
asingle application using Custom System 45 mixed with RL-2 Restoration Latex.

h. Curing: Product should be allowed to dry cure after abrief 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 aso be achieved during cure by application of SYSTEM
90-W-Color or EverKote 300. SYSTEM 90-W-Color is aso 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 al 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 lifefor properly stored material is minimum of 1 year from
date of production.

FOR COMMERCIAL & INDUSTRIAL USE

Rev. 172010

3 Northwest Drive, Plainville, CT 06062
/, ] > ) )
—\(‘:‘ﬁmn oafin.gé, ﬂnc. Phone: (860) 747-2220 or (800) 341-6621 Fax: (860) 747-2280 or (866) 658-1189

E-mail: edison@edisoncoatings.com

Internet: www.edisoncoatings.com

Edison Coatings products are for commercial use only. In case of defect in manufacture or packaging

warranty, except for such replacement, express or implied, is in effect. Any implied warranty of merciwniabiliiy 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.

materials will be replaced at no cost. No other
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THIN-FILL 55

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.

THIN SECTION REPROFILING MORTAR

1
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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
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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
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