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

The Emerson Building was constructed in 1909 and was designed by architect Albert Pissis, an architect of 
major importance at the turn of the 19th Century. The existing two‐story building is designed with 
Renaissance/Baroque details with terra cotta finish and displays a central ionic colonnade terminated by 
large rusticated piers, each containing an ornamented window opening.  
 
PROJECT DESCRIPTION 
The proposed project is to replace the top course of the damaged terra cotta at the cornice line and just 
below the parapet wall with glass fiber reinforced concrete (GFRC). The new GFRC is proposed to 
match in color, texture, and profile the terra cotta that would be removed. The structural steel 
supporting the subject terra cotta will also be replaced due to its corrosive damage as a result of water 
penetration. 
 

BACKGROUND 
A Minor Permit to Alter as approved by the Department on February 8, 2012 for proposed storefront 
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alterations and new signs for the expansion of the existing tenant (Walgreens) to occupy the second floor. 
The approved storefront alteration included the installation of new storefronts, recladding of the 
storefront piers, and installation of metal canopy at the main entrance as well as internally illuminated 
wall and projecting signs. The work also included the cleaning, patching and repair of any damaged 
masonry and it is during this maintenance work that the extent of the damage to the terra cotta at the top 
course of the cornice and underlying structural steel was identified. 
 
OTHER ACTIONS REQUIRED 
The proposed project will require a Building Permit. 
 
COMPLIANCE WITH THE PLANNING CODE PROVISIONS 
The proposed project is in compliance with all other provisions of the Planning Code. 
 
APPLICABLE PRESERVATION STANDARDS 
ARTICLE 11 
Pursuant  to  Section  1110  of  the  Planning  Code,  unless  delegated  to  the  Planning  Department 
Preservation Staff through the Minor Permit to Alter process pursuant to Section 1111.1 of the Planning 
Code, the Historic Preservation Commission is required to review any applications for the construction, 
alteration,  removal, or demolition for Significant buildings, Contributory buildings, or any building 
within a Conservation District. In evaluating a request for a Permit to Alter, the Historic Preservation 
Commission  must  find  that  the  proposed  work  is  in  compliance  with  the  Secretary  of  the  Interior’s 
Standards for the Treatment of Historic Properties, Section 1111.6 of the Planning Code, as well as the 
designating Ordinance and any applicable guidelines, local interpretations, bulletins, related appendices, 
or other policies. These standards, in relevant part(s), are listed below: 
 
(a) The proposed alteration shall be consistent with and appropriate for the effectuation of the 

purposes of this Article 11. 
 
The proposed project is consistent with Article 11. 
 

(b) For Significant Buildings/Properties ‐ Categories I and II, and for Contributory Buildings ‐ 
Categories III and IV, proposed alterations of structural elements and exterior features shall be 
consistent with the architectural character of the building, and shall comply with the following 
specific requirements: 
 
(1) The  distinguishing  original  qualities  or  character  of  the  building  may  not  be damaged or 

destroyed. Any distinctive architectural feature which affects the overall appearance of the 
building shall not be removed or altered unless it is the only feasible means to protect the public 
safety. 
 
The proposal is to remove the top course of the existing cornice, a distinctive architectural feature on the 
front elevation, to address damage to the terra cotta and underlying steel frame as a result of water 
penetration. Most of the terra cotta at this portion of the cornice is damaged beyond repair and has lost 
structural integrity, resulting in the terra cotta becoming a falling hazard. In addition, in order to access the 
corrosive structural steel the removal of the entire course of the terra cotta at the cornice is required. 
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Although the proposal would remove historic fabric to address public safety issues, the feature will be 
replaced with compatible substitute material that accurately duplicates a distinguishing original character 
of the subject building. Specifically, the existing terra cotta cornice will be replaced with glass fiber 
reinforced concrete (GFRC) units, with molds made from the existing terra cotta, to match the existing and 
retain the overall appearance, finish, and visual characteristics of the building. 
 

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

(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 photographic 
evidence, if available, rather than on conjectural designs or the availability of different 
architectural elements from other buildings or structures. Replacement of non‐visible structural 
elements need not match or duplicate the material being replaced. 
 
The replacement GFRC material is a lightweight material with good molding ability. The GFRC units will 
match the existing terra cotta in all visual qualities including size, profile, color, texture and finish. 
Consistent with Preservation Brief #16, molds of the GFRC units will be based on physical evidence. 
Specifically the molds will be made directly from the historic terra cotta features, ensuring accurate 
duplication of the existing features. 
 

(4) Contemporary design of alterations is permitted, provided that such alterations do not destroy 
significant exterior architectural material and that such design is compatible with the size, scale, 
color, material and character of the building and its surroundings. 
 
The proposed GFRC units are of a contemporary substitute replacement material for the damaged historic 
terra cotta. The replacement is limited to the top course of the existing cornice and will not destroy existing 
adjacent terra cotta units. The replacement GFRC units will be compatible with the size, scale, color, 
material and character of the building as the units will be made using a mold of the historic terra cotta.  

 

THE SECRETARY OF THE INTERIOR’S STANDARDS 
Rehabilitation is the act or process of making possible a compatible use for a property through repair, 
alterations, and additions while preserving those portions or features that convey its historical, cultural, 
or architectural values. The Rehabilitation Standards provide, in relevant part(s): 
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                  Standard 1: A property shall be used for its historic purpose or be placed in a new use that requires 
minimal change to the defining characteristics of the building and its site and 
environment. 

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

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

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

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

retained and preserved. 
 

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

 
Standard 5:       Distinctive   features,   finishes,   and   construction   techniques   or   examples   of   fine 

craftsmanship that characterize a property will be preserved. 
 

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

 
Standard 6:      Deteriorated historic features will be repaired rather than replaced.  Where the severity 

of deterioration requires replacement of a distinctive feature, the new feature will match 
the old in design, color, texture, and where possible, materials.  Replacement of missing 
features will be substantiated by documentary and physical evidence. 

 

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

 
Standard 7:      Chemical or physical treatments, if possible, will be undertaken using the gentlest means 

possible. Treatments that cause damage to historic materials will not be used. 
 

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

 

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

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

 
 

PUBLIC/NEIGHBORHOOD INPUT 
The Department has received no public input on the project at the date of this report. 
 
ISSUES & OTHER CONSIDERATIONS 
None. 
 
STAFF ANALYSIS 
Based on the requirements of Article 11, Department has determined the following: 
 
The proposal is the removal and replacement of the existing terra cotta at the top course of the cornice that 
has been damaged beyond repair with GFRC and repair the underlying structural steel that is also 
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damaged and corroded. Specifically, molds of GFRC units made directly from the historic terra cotta are 
proposed to be used to accurately duplicate this portion of the cornice. To ensure that the replacement 
GFRC units will accurately match the historic terra cotta, staff requested that the Project Sponsor prepare a 
full scale mockup sample of the GFRC unit for review at the project site. As demonstrated in the attached 
photos (Attachment F), the GFRC units will match the existing terra cotta in size, shape and detailing.  
 
The GFRC panels are also proposed to have dimensions and joint patterns that will match the individual 
terra cotta units and the historic joints. The joints will have a silicon building sealant to allow for 
contraction and expansion and protect the units from water protection. In reviewing the mockup of the 
GFRC unit at the project site, staff also reviewed the color of the sealant to ensure that it would match 
existing mortar in tone and would not stand out and detract from the overall design and character of the 
building.  
 
In addition, staff has reviewed different glazing finishes that were applied to the mockup of the GFRC 
unit. The Project Sponsor, with the assistance of staff, has selected a color that closely matches that of the 
existing, cleaned terra cotta. Photographs of some of the mockup samples reviewed by staff at the project 
site are included as Attachment F. However, staff has a concern that while the selected finish matches the 
glazed terra cotta currently, the new GFRC material may not age and weather in the same manner as the 
surrounding historic fabric and the finish to the GFRC may require the application of additional coating 
systems in the future. To minimize visual impacts should the coating deteriorate over time, staff 
recommends that a maintenance plan, outlining how the match between the two materials will be 
maintained and how often the GFRC units will be repainted, be submitted for review and approval by 
Department Preservation Staff prior to issuance of a building permit. 
 
As conditioned, the proposed work will not damage or destroy distinguishing original qualities or 
character of the subject building except for the limited replacement of existing terra cotta at the top course 
of the cornice. As demonstrated with the full scale mockup, the new GFRC units match the historic terra 
cotta units in size, design, profile, color, texture, and finish. As such, staff finds that the historic character 
of the building will be retained and preserved.  
 
It should be noted that the plans submitted have a discrepancy in the profile of the existing and 
replacement units. Specifically the profiles shown on the detail drawings on Sheets A‐1, S2, and E21 do 
not accurately display the profile of the units whereas the hand drawings by Architectural Facades show 
the true profile, matching the photographs of both the existing terra cotta units and the replacement GFRC 
units. In addition, as the replacement units will be made from molds taken from the existing terra cotta, 
the accurate duplication of the units will be ensured. However, to ensure consistency in the plans, the 
Project Sponsor has been notified that revised drawings with details of accurate profiles would need to be 
submitted prior to issuance of a building permit. 

 
ENVIRONMENTAL REVIEW STATUS 
The Planning Department has determined that the proposed project is exempt from environmental 
review; pursuant to CEQA Guideline Section 15301 (Class 1 ‐ Maintenance and Repair of Existing facility) 
because the project is a minor alteration of an existing structure and meets the Secretary of the Interior’s 
Standards. 
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PLANNING DEPARTMENT RECOMMENDATION 
Planning Department staff recommends APPROVAL WITH CONDITIONS of the proposed project as it 
appears to meet the provisions of Article 11 of the Planning Code regarding Major Alteration to a 
Category I (Significant) Property and the Secretary of the Interior Standards for Rehabilitation. 
 

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

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

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

 

 
ATTACHMENTS 
 

A. Draft Motion  
B. Parcel Map  
C. Sanborn Map  
D. Aerial Photo  
E. Zoning Map  
F. Site Photos and photos of mockup GFRC unit. 
G. Major Permit to Alter Application Packet submitted by Project Sponsor 
 

 
 
LY: G:\Documents\PTA\135 Powell St\2013.0167H.docx 
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Historic Preservation Commission 
Motion No. XXXX  

Permit to Alter 
MAJOR ALTERATION 

 

HEARING DATE: APRIL 17, 2013 
 
 
Hearing Date:                                       April 17, 2013 
Filing Date: February 14, 2013 
Case No.: 2013.0167H 
Project Address: 135 Powell Street Category: Category II (Significant)  
Zoning: C‐3‐R (Downtown‐Retail) 

     80‐130‐F Height and Bulk District 
Block/Lot: 0326/003 
Applicant: Tom Lewis 
              Restoration & Consulting, INC. 

         768 Brannan Street 
     San Francisco, CA 94103 

                                           Staff Contact Lily Yegazu ‐ (415) 575‐9076 
  lily.yegazu@sfgov.org 
 Reviewed By Tim Frye ‐ (415) 558‐6625  
  tim.frye@sfgov.org 
 

 
ADOPTING FINDINGS FOR A PERMIT TO ALTER FOR MAJOR ALTERATIONS DETERMINED 
TO BE APPROPRIATE FOR AND CONSISTENT WITH THE PURPOSES OF ARTICLE 11, TO MEET 
THE SECRETARY OF THE INTERIOR’S STANDARDS FOR REHABILITATION, FOR THE 
CATEGORY II (SIGNIFICANT) PROPERTY LOCATED ON LOT 003 IN ASSESSOR’S BLOCK 0326. 
THE SUBJECT PROPERTY IS WITHIN A C‐3‐R (COMMERCIAL‐RETAIL) ZONING DISTRICT 
AND AN 80‐130‐F HEIGHT AND BULK DISTRICT. 
 
PREAMBLE 
 
WHEREAS, on  February 14, 2013, Tom Lewis of Restoration & Consulting INC. (“Applicant”) filed an 
application with the San Francisco Planning Department (“Department”) for a Permit to Alter for an 
exterior restoration. The subject building is located on Lot 003 in Assessor’s Block 0326, a Category II 
(Significant) building historically known as the Emerson Building and locally designated under Article 11, 
Appendix B of the Planning Code. Specifically, the proposal is to replace the top course of damaged terra 
cotta at the cornice line and just below the parapet wall (at horizontal geisons) with glass fiber reinforced 
concrete (GFRC) that would match in color, texture, and profile. The structural steel supporting the 
subject terra cotta will also be replaced due to corrosive damage. 
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WHEREAS,   the   Project   was   determined   by   the   Department   to   be   categorically   exempt   from 
environmental review. The Historic Preservation Commission (hereinafter “Commission”) has reviewed 
and concurs with said determination. 
 
WHEREAS, on Apri l  17 ,  2013, the Commission conducted a duly noticed public hearing on Permit to 
Alter application No. 2013.0167H (“Project”). 
 
WHEREAS, in reviewing the application, the Commission has had available for its review and 
consideration case reports, plans, and other materials pertaining to the Project contained in the 
Department’s case files, and has reviewed and heard testimony and received materials from interested 
parties during the public hearing on the Project. 
 
MOVED, that the Commission hereby APPROVES WITH CONDITIONS the Permit to Alter, in 
conformance with the architectural plans dated February 25, 2013 and labeled Exhibit A on file in the 
docket for Case No. 2013.0167H based on the following findings: 
 
CONDITIONS OF APPROVAL 
 
1. The Project Sponsor shall submit a maintenance plan outlining how the match between the two 

materials will be maintained through time and the frequency of GFRC coating application 
requirement for review and approval by Department Preservation Staff prior to issuance of a building 
permit. 
 

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

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

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

FINDINGS 
 

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

1. The above recitals are accurate and also constitute findings of the Commission. 
 

2. Findings pursuant to Article 11: 
 
The Commission has determined that the proposed work is compatible with the exterior 
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character‐defining features of the subject property and meets the requirements of Article 11 of the 
Planning Code: 
 
• That the proposal will address public safety  issues due to the damaged terra cotta becoming a falling 

hazard on the public right‐of‐way; 
• That the new GFRC replacement units will match the existing historic terra cotta in design, 

color, texture and finish; 
• That new GFRC replacement units will be installed only at the top course of the cornice where the 

existing terra cotta is beyond repair; 
• That the proposal respects the character‐defining features of the subject building; 
• That  the  architectural  character  of  the  subject  building  will  be  maintained  and  that replacement 

elements will not affect the building’s overall appearance; 
• 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, 

finish and other visual qualities and shall be based on accurate duplication of features. 
• That the proposed project meets the following Secretary of the Interior’s Standards for Rehabilitation: 
 

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

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

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

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

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

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

 

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

 
For these reasons, the proposal overall, is appropriate for and consistent with the purposes of Article 11, 
meets the standards of Article 1111.6 of the Planning Code and complies with the Secretary of the Interior’s 
Standards for Rehabilitation. 
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3.   General Plan Compliance.   The proposed Permit to Alter is, on balance, consistent with the 

following Objectives and Policies of the General Plan: 
 
I.  URBAN DESIGN ELEMENT 
THE URBAN DESIGN ELEMENT CONCERNS THE PHYSICAL CHARACTER AND ORDER OF THE 
CITY, AND THE RELATIONSHIP BETWEEN PEOPLE AND THEIR ENVIRONMENT. 
 
GOALS 
The Urban Design Element is concerned both with development and with preservation. It is a concerted effort to 
recognize the positive attributes of the city, to enhance and conserve those attributes, and to improve the living 
environment where it is less than satisfactory. The Plan is a definition of quality, a definition based upon human 
needs. 
 
OBJECTIVE 1 
EMPHASIS OF THE CHARACTERISTIC PATTERN WHICH GIVES TO THE CITY AND ITS 
NEIGHBORHOODS AN IMAGE, A SENSE OF PURPOSE, AND A MEANS OF ORIENTATION. 
 
POLICY 1.3 
Recognize that buildings, when seen together, produce a total effect that characterizes the city and its districts. 
 
OBJECTIVE 2 
CONSERVATION OF RESOURCES WHICH PROVIDE A SENSE OF NATURE, CONTINUITY WITH 
THE PAST, AND FREEDOM FROM OVERCROWDING. 
 

POLICY 2.4 
Preserve notable landmarks and areas of historic, architectural or aesthetic value, and promote the preservation of 
other buildings and features that provide continuity with past development. 
 
POLICY 2.5 
Use care in remodeling of older buildings, in order to enhance rather than weaken the original character of such 
buildings. 
 
POLICY 2.7 
Recognize and protect outstanding and unique areas that contribute in an extraordinary degree to San Francisco’s 
visual form and character. 
 

The goal of a Permit to Alter is to provide additional oversight for buildings and districts that are 
architecturally or culturally significant to the City in order to protect the qualities that are associated with 
that significance. 
 
The proposed project qualifies for a Permit to Alter and therefore furthers these policies and objectives by 
maintaining and preserving the character‐defining features of the subject property for the future enjoyment 
and education of San Francisco residents and visitors. 
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4. The proposed project is generally consistent with the eight General Plan priority policies set forth in 
Section 101.1 in that: 

 
A) The existing neighborhood‐serving retail uses will be preserved and enhanced and future 

opportunities  for  resident  employment  in  and  ownership  of  such  businesses  will  be 
enhanced: 
 
The proposed project will not have an impact on neighborhood serving retail uses. 
 

B) The existing housing and neighborhood character will be conserved and protected in order to 
preserve the cultural and economic diversity of our neighborhoods: 
 
The proposed project will strengthen neighborhood character by respecting the character‐defining features   of   
the   building   in   conformance   with   the   Secretary   of   the   Interior’s   Standards 
 

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

D) The commuter traffic will not impede MUNI transit service or overburden our streets or 
neighborhood parking: 
 
The proposed project will not result in commuter traffic impeding MUNI transit service or overburdening the 
streets or neighborhood parking. It will provide sufficient off‐street parking for the proposed units. 
 

E) A diverse economic base will be maintained by protecting our industrial and service sectors from 
displacement due to commercial office development.  And  future  opportunities  for resident 
employment and ownership in these sectors will be enhanced: 
 
The proposed project is located on Market Street and will not have a direct impact on the displacement of 
industrial and service sectors. 
 

F) The City will achieve the greatest possible preparedness to protect against injury and loss of life in 
an earthquake. 
 
All construction will be executed in compliance with all applicable construction and safety measures. 
 

G) That landmark and historic buildings will be preserved: 
 
The proposed project is in conformance with Article 11 of the Planning Code and the Secretary of the 
Interior’s Standards. 
 

H) Parks  and  open  space  and  their  access  to  sunlight  and  vistas  will  be  protected  from 
development: 
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The proposed project will not impact the access to sunlight or vistas for the parks and open space. 
 

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

That based upon the Record, the submissions by the Applicant, the staff of the Department and other 
interested parties, the oral testimony presented to this Commission at the public hearings, and all other 
written materials submitted by all parties, the Commission hereby GRANTS a Permit to Alter for the 
property located at Lot 003 in Assessor’s Block 0326 for proposed work in conformance with the 
architectural submittal dated February 25, 2013 and labeled Exhibit A on file in the docket for Case No. 
2013.0167H. 
 
APPEAL AND EFFECTIVE DATE OF MOTION:   The Commission’s decision on a Permit to Alter 
shall be final unless appealed within thirty (30) days after the date of this Motion No. XXXX.  Any 
appeal shall be made to the Board of Appeals, unless the proposed project requires Board of 
Supervisors approval or is appealed to the Board of Supervisors as a conditional use, in which case 
any appeal shall be made to the Board of Supervisors (see Charter Section 4.135). For further 
information, please contact the Board of Appeals in person at 1650 Mission Street, (Room 304) or call 
(415) 575‐6880. 
 
THIS IS NOT A PERMIT TO COMMENCE ANY WORK OR CHANGE OF OCCUPANCY UNLESS 
NO BUILDING PERMIT IS REQUIRED. PERMITS FROM THE DEPARTMENT OF BUILDING 
INSPECTION (and any other appropriate agencies) MUST BE SECURED BEFORE WORK IS 
STARTED OR OCCUPANCY IS CHANGED. 
 
I  hereby  certify  that  the  Historical  Preservation  Commission  ADOPTED  the  foregoing  Motion  on 
April 17, 2013. 
 
Jonas P. Ionin 
Acting Commission Secretary 
 
AYES:  
NAYS:  
ABSENT: 
ADOPTED: April 17, 2013
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GFRC Mockup Photos 
Profiles of existing Terra Cotta and replacement GFRC units 
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GFRC Mockup Photos 
Different finish colors that were considered 
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GFRC Mockup Photos 
Existing and proposed joint finish 
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THIN-FILL 55
THIN SECTION REPROFILING MORTAR

DESCRIPTION:

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

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

FEATURES:

• Ultra Fine texture for smooth finishing and

thin-section repair

• Can be further polished with 400 Grit

sandpaper to achieve near-glaze texture

• Tough, Durable, Breathable, Low Modulus

• 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, oil, 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: While mixing, 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.

TECHNICAL PROPERTIES:

Property Standard Result

Weather

Resistance
ASTM G53

No Change,

500 hours

Bond

Strength
Direct Tensile 150 psi min.

Drying

Shrinkage
ASTM C157

<0.08%

Modulus of

Elasticity
ASTM C580 <1.5 x 10

6

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.

Where’s the Repair? Glazed terra cotta spall, upper left corner, filled

and smoothed using Thin-Fill 55 prior to glazing and speckling with

Aquathane UA210 coatings, matched to original glaze colors. Project

is an Historic school restoration in Charleston, SC.

�



Depending on weather and working conditions,
material reaches initial set in 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:
450 F (60 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.
Store in dry area, off floor.

FOR COMMERCIAL AND INDUSTRIAL USE
ONLY

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 packaging, materials will be
replaced at no cost. No other warranty, except for such replacement, express or implied, is in effect. Any implied
warranty of merchantability or fitness for a particular purpose is expressly disclaimed. Although information and advice
supplied in this publication are believed to be reliable, they do not represent performance specifications and no
obligation or liability is assumed for advice given or results obtained. Product formulations and performance
characteristics are subject to change without notice. Other conditions and limitations may be imposed at time of sale.



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

lbs. of repair mortar, remains an ongoing testimonial to the exceptional

durability, compatibility and aesthetics provided by Custom System 45.



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

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

TYPE SUBSTRATE

BL BLUESTONE

BR BRICK

CN ARCHITECTURAL CONCRETE

GR GRANITE

LC LIMESTONE & CALCAREOUS CAST STONE

MR MARBLE

SD SILICEOUS SANDSTONE & BROWNSTONE

SL SLATE

ST PORTLAND CEMENT STUCCO

TC TERRA COTTA & BRICK

For custom masonry repointing mortars, refer to the

product data for SPEC-JOINT 46. For complete

cement plaster replacement systems, refer to the product

data sheet for CEM-PLAST 54. For natural cement

systems, see Rosendale Natural Cement Products
�

.

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

Custom SYSTEM 45 has provided durable,
inconspicuous repairs on a wide variety of
structures, including churches, schools,
monuments, post offices, courthouses,
university buildings, hospitals, libraries,
railroad stations, apartment buildings, hotels,
office buildings and private residences.

FEATURES:

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

High Adhesive Bond Strength

High Dimensional Stability

Substrate-Specific Coefficient of
Thermal Expansion

Low Modulus of Elasticity

Compatible Liquid and Moisture Vapor
Permeability

Natural Appearance

Excellent Workability

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

High Tensile Bond Strength (Adhesion)

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

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

Low Modulus of Elasticity (”Stiffness”)

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

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

Custom SYSTEM 45

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



relieving stress and preventing damage
or premature failure.

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

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

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

Permeability: Custom SYSTEM 45’s
latex-cement comatrix retains excellent
moisture vapor permeability (>20
perms at ½” depth), avoiding moisture
entrapment at the patch/substrate bond
line. Liquid moisture permeability is
comparable with substrate permeability,
allowing repairs to meet the dual
objectives of restoring building
envelope integrity against moisture
infiltration, while allowing internal
moisture to escape harmlessly.

Thermal Expansion: Coefficient of
thermal expansion for each grade of
Custom SYSTEM 45 is matched to
expansion coefficients of the substrate,
allowing long-term durability in exterior

exposures which are subject to wide
temperature variations.

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

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

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

Worker Training: Edison Coatings
conducts “hands-on” training workshops
on a regular basis. This optional course
helps workers achieve optimum results
with maximum efficiency. “On-Site”
training is also available, to help entire
crews achieve high-quality, cost-
effective repairs snd to address
job-specific challenges. Current
workshop schedules can be found on our
web site “Calendar” page and additional
information on “in-house” and “on-site”
programs can be found on the “Training”
page at www.edisoncoatings.com.

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

THE COLOR & GRADE SELECTION

PROCESS

Custom SYSTEM 45 is available in 10 standard

grades and over 3000 colors. Test kits and custom

color matching services are available at nominal

costs. For best results, send cleaned samples of

Unmodified ICRI 03733 Custom 45
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Grade
Substrate
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Custom 45
Coefficient

Limestone/
Calcareous LC 2.5 - 6.7 5.1

Sandstone/
Siliceous SD 4.5 - 6.7 6.0

Terra Cotta,
Brick TC �3 4.1

Marble MR 3 - 5 4.7

Granite GR 3 - 6 5.0

Concrete CN 6 - 8 7.0

http://www.edisoncoatings.com


the substrate to be repaired to Edison Coatings, Inc. for free evaluation.

Edison Coatings regional dealers often stock the formulations most

commonly used in their area. Call for the nearest stocking dealer

location.

The following are key elements in successful color selection:

1. Choose representative samples for matching. Choose color on the

basis of the actual range of colors on the building. Samples should be

cleaned in the same manner, using the same cleaning agents that will be

used for general building cleaning. Indicate the portion of the sample to

be matched by circling the appropriate area, or by placing an “X” in a

corner of the side to be matched.

2. Use multiple colors. Stone and masonry are often variable in color,

and better overall match is often achieved through use of more than one

color of Custom SYSTEM 45. Intermediate shades can be produced by

blending light and dark shades of Custom SYSTEM 45 in any proportion.

3. Install test patches. The most accurate way to evaluate visual

compatibility is through in situ test patching. Allow adequate cure time

before final evaluation. Initial color should be darker than the substrate.

APPLICATION:

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

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

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

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

b. Mixing: Best results are obtained when Part A and B are mixed together at
consistent proportions. Determine the powder to liquid proportion which works
and handles best for your particular application and Custom SYSTEM 45
formulation, and then measure the same proportions for each mix. Mix ratios are
generally between 5:1 and 7:1 by weight, or between 3 qts. (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
o
F

(10
o
C). While good mechanical results are obtained at temperatures above 40

o
F

(4
o
C), color development tends to be lighter at low temperatures. For optimum

color control, temperature must be above minimum at time of application, and
must be maintained until product has dried thoroughly. Drying time may vary
from an hour or two (thin patches, warm and dry weather) to overnight (deep

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

Store SYSTEM 45
components in a heated area
until just before use. Do not
patch frozen surfaces. Hot
water rinsing of surfaces can
help achieve minimum
temperatures under marginal
conditions. If auxiliary
heating is used, do not direct
hot exhaust gases at patches.
Moderate temperatures and

air flows work best, and heated air is preferable to burner exhausts, which are high
in CO and CO2.

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

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

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

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

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

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

FOR COMMERCIAL & INDUSTRIAL USE

Rev. 1/2010

Edison Coatings products are for commercial use only. In case of defect in manufacture or packaging, materials will be replaced at no cost. No other
warranty, except for such replacement, express or implied, is in effect. Any implied warranty of merchantability or fitness for a particular purpose is
expressly disclaimed. Although information and advice supplied in this publication are believed to be reliable, they do not represent performance
specifications and no obligation or liability is assumed for advice given or results obtained. Product formulations and performance characteristics

are subject to change without notice. Other conditions and limitations may be imposed at time of sale.

3 Northwest Drive, Plainville, CT 06062

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



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® 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
CTM1 98 B Working Time minutes   10-20
EPA Method 24  VOC Content2, 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/mm2)   100 (0.070)
ASTM C 794 Peel Strength lb/in (kg/cm)  25 (4.46)
ASTM C 1135 Tensile,  
  at 25% extension   psi (kg/mm2) 15 (0.010)
  at 50% extension  psi (kg/mm2) 20 (1.015)
ASTM C 719 Joint Movement Capabilities 
  Extension/Compression percent +100/-50
ASTM C 1248 Staining, various substrates   None
1CTMs (Corporate Test Methods) correspond to standard ASTM tests in most instances. Copies of CTMs are avail-
able upon request.
2Based 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 

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 oz (305-
mL) disposable cartridges that fit ordi-
nary caulking guns, 20-fl oz (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.

SEALANT VALIDATION

Issued to:  Dow Corning Corp.
Product:    790 Silicone Building Sealant

C719: Pass ____  Ext:+100%    Comp:-50%

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

C661: Rating 15

Validation Date: 10/09/06 - 10/08/11

No. 1006-7901011
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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.



Waterborne Polyurethane Coatings

AQUATHANE UA-210

Specialty Coatings for
Special Applications:

�ARCHITECTURAL

�ANTI-GRAFFITI

�TERRA COTTA
RESTORATION

� INDUSTRIAL

�ANTI-CORROSION

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

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



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:

� Anti-Graffiti
Coatings - Interior
and Exterior

� Terra Cotta and Brick
Glaze Replication

� UV-Stable, Chemical
Resistant Seal Coats
for Epoxy Flooring

�Wood, Stone and
Concrete Sealers

� Stain Resistant Wall
& Floor Coatings

�Many Previously
Coated Surfaces

COLORS &

FINISHES:

AQUATHANE UA210-

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

AQUATHANE UA-210

tint bases allow Edison

Coatings Dealers to

perform immediate

in-house tinting.

Gloss, Satin and Flat
Finishes are offered.

AQUATHANE UA-210 Products

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

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

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

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

TYPE EE Elastomeric

This highly elastomeric grade may be used

wherever higher elongations and deflection

are required. Sports floors, exterior decks and

balconies are typical uses.

TYPE F Floor Sealer
Type F provides a tough, traffic resistant film

for sealing and
dust-proofing concrete
floors and providing
resistance to intermittent
exposure to a variety of
chemicals.

ADDITIVES &

PRIMERS

Special additives are

available to aid in the achievement of

particular objectives.

TYPE G ADDITIVE: Glass, Ceramic,

Non-Porous Surfaces

For applications on glass, glazed masonry,
hard stone, smooth/dense concrete and other
non-porous substrates, TYPE G Additive is
used to chemically bond AQUATHANE
UA-210 coatings to the substrate. The
additive reacts with limestone, sandstone,
concrete, marble, granite, stucco, iron,
aluminum, lime and masonry mortars,
resulting in durable adhesion. NOTE: Use of
Type G Additive is not a replacement for
proper cleaning, and surfaces cleaned with
acidic cleaners must be neutralized with an
alkaline detergent after-wash and thoroughly
rinsed with clean water.

TYPE A/G ADDITIVE Stain Release

This fluoropolymer additive may be added to
any grade of AQUATHANE UA-210 to
improve resistance to staining, paints and
markers.

#240 PRIMER Dense Surfaces

This one-component waterborne primer

develops high bond strength to a wide variety

of surfaces, including glazed brick, terra cotta,

hard-finished concrete and polished stone.

AQUAPRIME 211Z Metal Primer

Corrosion-resistant zinc/acrylic primer for

steel, galvanized steel and aluminum.

AQUATHANE UA210-Series



PROPERTIES

PROPERTY DESCRIPTION

Chemical
Resistance*

(After 7-day air
dry)

Resists solvents, paints, markers, fuels,
oils & water

Toluene, 24 hr. Imm. No Effect
Gasoline, 24 hr. Imm. No Effect

Sodium Hydroxide, 1N,

1-hour spot test No Effect

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*,
Humidity
(100oF,100%
RH, 1000 hrs.)

Rusting (ASTM D-610) No effect

Blistering(ASTM D-714) No effect

Loss in Gloss No effect

UV Stability,
ASTM G53,
6000 hrs.

Stable, dE<5; Premium, UV-Stable
aliphatic urethane composition provides
long service life for typical architectural
and industrial applications

60o Gloss,
Gardner 91(Clear Gloss Formula)

Fast Drying

(70oF, 50% RH)
Dry to touch: 30-60 minutes;
Through dry: 60-120 minutes

Rapid
Hardness
Development

(% of ultimate)

4 hours 25%

8 hours 35%

24 hours 60%

7 days 100%

Force Cure 20 mins. @ 1800F

Sward
Hardness 48

Abrasion
Resistance,
Taber Abraser,
CS-17 Wheel,
1000 cycles,
1000g load

6 mg loss

Impact
Resistance
(Dir/Rev)

160/160 lb Pass

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

Compatibility

May be applied over a wide variety 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.
Bonding 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 50oF(10oC), 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 50oF (10oC) or when

temperatures may fall below 50oF before through-drying. NOTE:

Lo-Temp Aquathane UA210E or EE may be applied at 400F.

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-210 requires 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 180oF 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.

Edison Coatings products are for commercial use only. In case of defect in manufacture or packaging, materials will be replaced at no cost. No other
warranty, except for such replacement, express or implied, is in effect. Any implied warranty of merchantability or fitness for a particular purpose is
expressly disclaimed. Although information and advice supplied in this publication are believed to be reliable, they do not represent performance
specifications and no obligation or liability is assumed for advice given or results obtained. Product formulations and performance characteristics

are subject to change without notice. Other conditions and limitations may be imposed at time of sale.

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





























































































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.
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In the reconstruction of the
clock tower at Independence
Hall, the substitute materials
used were cast stone and
wood with fiberglass and
polyester bronze
ornamentation. Photo: NPS
files.

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

Some preservationists advocate that substitute materials
should be avoided in all but the most limited cases. The fact is,
however, that substitute materials are being used more
frequently than ever in preservation projects, and in many
cases with positive results. They can be cost-effective, can
permit the accurate visual duplication of historic materials, and
last a reasonable time. Growing evidence indicates that with
proper planning, careful specifications and supervision,
substitute materials can be used successfully in the process of
restoring the visual appearance of historic resources.

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.

Preservation Brief 16: The Use of Substitute Materials on Historic Buildi... http://www.nps.gov/hps/tps/briefs/brief16.htm

2 of 15 4/19/2010 6:30 PM



Substitute materials need to be
located with care to avoid
damage. The fiberglass column
base has chipped, whereas the
historic cast iron would have
remained sound. Photo: NPS
files.

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
expensive materials but were also cheaper to fabricate and
easier to use. Throughout the century, imitative materials
continued to evolve. For example, ornamental window hoods
were originally made of wood or carved stone. In an effort to
find a cheaper substitute for carved stone and to speed
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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The core of a deteriorated
wood outrigger was first
drilled out. Photos (left and
right): Courtesy, Harrison
Goodall.

An inert material was injected into the hollow
outrigger, permitting the outer wood to be
retained and preserved.

are in kind or with a synthetic substitute material.

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

Cost may or may not be a determining factor in considering the use of substitute
materials. Depending on the area of the country, the amount of material needed, and
the projected life of less durable substitute materials, it may be cheaper in the long run
to use the original material, even though it may be harder to find.

Due to many early
failures of substitute
materials, some
preservationist are
looking abroad to find
materials (especially
stone) that match the
historic materials in an
effort to restore historic
buildings accurately and
to avoid many of the
uncertainties that come
with the use of
substitute materials.

 

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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Cast aluminum has
been used as a
replacement material
for cast iron. Photo:
NPS files.

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.

Sometimes referred to as life and safety codes, building codes often
require changes to historic buildings. Many cities in earthquake
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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A waterproof coating is an inappropraite
substitute material to apply to adobe as it
seals in moisture and may result in spalling.
Photo: NPS files.

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

In order to provide an appearance that is
compatible with the historic material, the new
material should match the details and craftsmanship of the original as well as the color,
surface texture, surface reflectivity and finish of the original material. The closer an
element is to the viewer, the more closely the material and craftsmanship must match
the original.

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

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

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

Matching the Physical Properties

While substitute materials can closely match the appearance of historic ones, their
physical properties may differ greatly. The chemical composition of the material (i.e.,
presence of acids, alkalines, salts, or metals) should be evaluated to ensure that the
replacement materials will be compatible with the historic resource. Special care must
therefore be taken to integrate and to anchor the new materials properly. The thermal
expansion and contraction coefficients of each adjacent material must be within
tolerable limits. The function of joints must be understood and detailed either to
eliminate moisture penetration or to allow vapor permeability. Materials that will cause
galvanic corrosion or other chemical reactions must be isolated from one another.
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The historic cornice was successfully replaced with a
fiberglass cornice. Photo: NPS files.

To ensure proper attachment, surface preparation is critical. Deteriorated underlying
material must be cleaned out. Noncorrosive anchoring devices or fasteners that are
designed to carry the new material and to withstand wind, snow and other destructive
elements should be used. Properly chosen fasteners allow attached materials to expand
and contract at their own rates. Caulking, flexible sealants or expansion joints between
the historic material and the substitute material can absorb slight differences of
movement. Since physical failures often result from poor anchorage or improper
installation techniques, a structural engineer should be a member of any team
undertaking major repairs.

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

Performance Expectations

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

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

The 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
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Disadvantages:

lower structural strength than castiron
difficult to prevent galvanic corrosion with other metals
greater expansion and contraction than castiron; requires
gaskets or caulked joints
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
large 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:

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

Glazed architectural terra-cotta was significant in the development of important
architectural idioms in this country--specifically, the "Chicago School," the High Rise and
the Historic or Beaux Arts styles. In fact, glazed architectural terra-cotta is one of the most
prevalent masonry building materials found in the urban environment today. Popular
between the late 19th century and the 1930s, glazed architectural terra-cotta offered a
modular, varied and relatively inexpensive approach to wall and floor construction. It was
particularly adaptable to vigorous and rich ornamental detailing. However, with changing
vogues in materials and architectural styles and rising production costs, glazed
architectural terra-cotta fell into disfavor and disuse by the mid 20th century.

Today, information on the maintenance, rehabilitation and replacement of glazed
architectural terra-cotta is limited, as are sources of new glazed architectural terra-cotta.
This report, then, will discuss some of the major deterioration problems that commonly
occur in historic glazed architectural terra-cotta, methods of determining the extent of that
deterioration and recommendations for the maintenance, repair and replacement of the
deteriorated historic material.

What is Terra-Cotta?

Generically, the broadest definition of terra-cotta refers to a high grade of weathered or
aged clay which, when mixed with sand or with pulverized fired clay, can be molded and
fired at high temperatures to a hardness and compactness not obtainable with brick.
Simply put, terra-cotta is an enriched molded clay brick or block. The word terra-cotta is
derived from the Latin word terra-cotta--literally, "cooked earth." terra-cotta clays vary
widely in color according to geography and types, ranging from red and brown to white.

Terra-cotta was usually hollow cast in blocks which were open to the back, like boxes, with
internal compartment-like stiffeners called webbing. Webbing substantially strengthened
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Glazed architectural terra-cotta was a practical and
highly decorative building material. Photo: NPS
files.

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
others. Significant examples in this country
include the Woolworth Building (1913) in New
York City and the Wrigley Building (1921) in
Chicago.

Late 19th and early 20th century advertising promoted the durable, impervious and
adaptable nature of glazed architectural terra-cotta. It provided for crisp, vigorous
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Typical construction detail of glazed
architectural terra-cotta ornament. Drawing:
Detail, Architectural Terra Cotta, Charles E.
White, Jr., 1920.

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
architectural terra-cotta has been used in
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
generally been limited. However, where glazed
architectural terra-cotta was used as cladding,
particularly in high rise construction,
present-day deterioration and failure are often

severe.

Complexity of deterioration: Deterioration is, by nature of the design, infinitely
complex--particularly when glazed architectural terra-cotta has been used as a cladding
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Water and air-borne moisture entering the
glazed architectural terra-cotta causes
expansion of the porous clay body, increasing its
volume. This upsets the "fit" of the glaze and
makes its surface shatter, which is commonly
called "crazing." Photo: NPS files.

material.

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

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

Common Deterioration Problems

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

Material failure can most commonly be attributed to water-related problems. However, less
frequent though no less severe causes may include: faulty original craftsmanship, which is
often cited but hard to determine; stress-related deterioration; damage caused by later
alterations and additions; or inappropriate repairs.

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

Crazing, or the formation of small random
cracks in the glaze, is a common form of water-
related deterioration in glazed architectural
terra-cotta. When the new terra-cotta unit first
comes from the kiln after firing, it has shrunken
(dried) to its smallest possible size. With the
passage of time, however, it expands as it
absorbs moisture from the air, a process which
may continue for many years. The glaze then
goes into tension because it has a lesser
capacity for expansion than the porous tile
body; it no longer "fits" the expanding unit onto
which it was originally fired. If the strength of
the glaze is exceeded, it will crack (craze).
Crazing is a process not 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.

Spalling, the partial loss of the masonry material itself, is, like crazing, caused by water
and is usually a result not only of airborne water but more commonly of water trapped
within the masonry system itself. Trapped water is often caused by poor water detailing in
the original design, insufficient maintenance, rising damp or a leaking roof. In most cases,
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Blistering of the glaze, like crazing, is the
result of the increase in water in the porous
clay body and the subsequent destruction
of the glaze as a result of water migration
and pressure. Glaze spalling may also be
caused by deterioratoin of metal anchors
behind the terra-cotta unit. Photo: NPS
files.

trapped water tends to migrate outward through masonry walls where it eventually
evaporates. In glazed architectural terra-cotta, the water is impeded in its journey by the
relatively impervious glaze on the surface of the unit which acts as a water barrier. The
water is stopped at the glaze until it builds up sufficient pressure (particularly in the
presence of widely fluctuating temperatures) to pop off sections of the glaze (glaze
spalling) or to cause the wholesale destruction of portions of the glazed architectural
terra-cotta unit itself (material spalling).

Glaze spalling (left) may appear as small coin-size
blisters where the glaze has ruptured and exposed
the porous tile body beneath. This may occur as
several spots on the surface or, in more advanced
cases of deterioration, it may result in the
wholesale disappearance of the glaze. Spalling of
the glaze may also be symptomatic of deterioration
(rusting) of the internal metal anchoring system
which holds the terra-cotta units together and to
the larger building structure. The increase in
volume of the metal created by rusting creates
increased internal pressures in the terra-cotta unit
which, in turn, may spall the glaze, or in more
extreme cases, cause material spalling.

Material spalling is a particularly severe situation.
Not only is the visual integrity of the detailing
impaired, but a large area of the porous underbody,
webbing and metal anchoring is exposed to the
destructive effects of further water 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.

Deterioration of mortar and other adjacent materials: Deteriorated mortar has
always been a key to the survival or failure of any masonry system. This is particularly
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The damage shown here is
the result of direct live load
on a mid-rise building. The
steel frame has settled and
shifted the weight onto the
exterior terra-cotta cladding,
resulting in rupturing of the
material. Photo: NPS files.

true with glazed architectural terra-cotta. In recognition of the fragile nature of the
system, the need for insuring a relatively dry internal system is important. Sound mortar is
the "first line" of defense in terra-cotta systems. It is a maintenance "must." Deteriorated
mortar joints are a singularly culpable source of water and, therefore, of deterioration.
Mortar deterioration may result from improper original craftsmanship or air--and
waterborne--pollution. More often, however, lack of ongoing maintenance is mainly
responsible. Deteriorated mortar should not be overlooked as a major source of glazed
architectural terra-cotta failure.

The deterioration of materials adjoining the glazed architectural terra-cotta (flashing,
capping, roofing, caulking around windows and doors) bears significant responsibility in its
deterioration. When these adjoining materials fail, largely as a result of lack of
maintenance, water-related deterioration results. For instance, it is not uncommon to find
wholesale terra-cotta spalling in close proximity to a window or doorway where the
caulking has deteriorated.

Stress-related deterioration: Stress-related deterioration of
glazed architectural terra-cotta frequently occurs in high rise
buildings. The evolution of stress relieving details (flexible
joints, shelf angles, etc.) occurred late in the development of
American building construction. Consequently, most early
continuously clad High Rise buildings (c.1900-1920s) had little
or no provisions for normal material and building movement in
their original design.

The development of large stress-related cracks or wholesale
material deterioration is often caused by unaccommodated
building-frame shortening under load, thermal expansion and
contraction of the facade and moisture expansion of the glazed
architectural terra-cotta units themselves. Cracks running
through many units or stories or large areas of material
deterioration often indicate stress-related problems. This sort
of deterioration, in turn, permits significant water entry into the
terra-cotta system.

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.

Deterioration Inspection and Analysis
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Material spalling is the result of excessive
expansion of the porous tile body caused by water
and freezing temperatures. This is a serious
condition, often difficult to repair. Photo: NPS files.

Certain deterioration in glazed architectural terra-cotta may be on the building surface and
patently obvious to the casual observer--crazing, spalling, deterioration of mortar joints.
Other deterioration may be internal or within the masonry system and hard to determine--
deterioration of anchoring, deterioration behind the glaze, crumbling of internal webbing.
Prima facie, "first inspection," examination may indicate surface deterioration problems
while not revealing others. This demonstrates one of the most frustrating aspects of
dealing with deteriorated glazed architectural terra-cotta: that there are two systems or
levels of deterioration, one which is visible and the other which is not.

Material failure in glazed architectural
terra-cotta is necessarily complex. For this
reason, it is generally advised that the
examination and repair of this material should
be the responsibility of an experienced
professional. Few restorationists have
experience in the inspection, repair and
replacement of glazed architectural terra-
cotta. This is certainly never the province of
the amateur or the most well-intentioned but
inexperienced architect or engineer.

There are some methods of internal and
external inspection and analysis which are
relatively simple to the trained professional.
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.

Infrared scanning is only in the experimental stage at this time, but its use seems to hold
great promise in locating deteriorated internal material in terra-cotta. All materials emit
heat--heat which can be measured in terms of infrared light. While infrared light cannot be
seen by the human eye, it can be measured by infrared scanning. Infrared photography, a
kind of infrared scanning, has been of particular use in detecting sources of heat loss in
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Exposed or freestanding terra-cotta
detailing (parapets, urns, balusters, etc.)
have traditionally been subjected to the
most severe vicissitudes of deterioration as
a result of freezing temperatures and
water. Photo: NPS files.

buildings in recent years. Broken or loose internal terra-cotta pieces have a less firm
attachment to the surrounding firm or attached pieces and, therefore, have different
thermal properties, i.e., temperatures. These temperature differences become evident on
the infrared scan and may serve as a fair indication of internal material deterioration in
terra-cotta.

Sonic testing has been successfully used for some time to detect internal cracking of
concrete members. In the hands of an experienced operator, there are conditions where it
can detect internal failure in glazed architectural terra-cotta. Sonic testing registers the
internal configuration of materials by penetrating the material with sound waves and
reading the patterns that "bounce back" from the originating source of the sound.
Readings at variance with those from undeteriorated material might indicate collapsed
webbing or pools of water in the interior of the terra-cotta unit.

Metal detection is a non-destructive and generally useful way of locating the position of
internal metal anchoring. Metal detectors indicate the presence of metals by
electromagnetic impulses. These impulses are transmitted onto an oscilloscope where they
may he seen or they are converted to sound patterns which may be heard by the operator.
Original drawings are eminently useful in predicting where internal metal anchoring should
be. Metal detectors can confirm that indeed they are still there. Without original drawings,
the contractor or architect can still locate the metal anchoring, however. No reading where
an anchor would be expected could indicate a missing anchor or one that has seriously
deteriorated. The information produced by metal detection is, at best, only rough.
However, it is the most viable way of locating the internal metal anchoring without
physically removing, thus irreparably damaging, the glazed architectural terra-cotta units
themselves.

Laboratory analysis may be carried out on samples of removed original material to find
glaze absorption, permeability or glaze adhesion, or to evaluate material for porosity.
These tests are useful in determining the present material characteristics of the historic
glazed architectural terra-cotta and how they may be expected to perform in the future.

Maintenance, Repair and Replacement

Deterioration in glazed architectural terra-cotta is,
by definition, insidious in that the outward signs of
decay do not always indicate the more serious
problems within. It is, therefore, of paramount
importance that the repair and replacement of
deteriorated glazed architectural terra-cotta not be
undertaken unless the causes of that deterioration
have been determined and repaired. As mentioned
before, one of the primary agents of deterioration in
glazed architectural terra-cotta is water. Therefore,
water-related damage can be repaired only when
the sources of that water have been eliminated.
Repointing, caulking and replacement of missing
masonry pieces are also of primary concern. Where
detailing to conduct water in the original design has
been insufficient, the installation of new flashing or
weep holes might be considered.

Where stress-related or structural problems have caused the deterioration of glazed
architectural terra-cotta, the services of a structural engineer should be sought to mitigate
these problems. This may include the installation of relieving joints, shelf angles or flexible
joints. In any case, stress-related and structural deterioration, like water-related
deterioration, must be stopped before effective consolidation or replacement efforts may
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begin.

Cleaning: The successful cleaning of glazed architectural terra-cotta removes excessive
soil from the glazed surface without damaging the masonry unit itself. Of the many
cleaning materials available, the most widely recommended are water, detergent, and a
natural or nylon bristle brush. More stubborn pollution or fire-related dirt or bird droppings
can be cleaned with steam or weak solutions of muriatic or oxalic acid.

A note of caution: Any acids, when used in strong enough solutions, may themselves
deteriorate mortar and "liberate" salts within the masonry system, producing a situation
called efflorescence.

Commercial cleaning solutions may be appropriate but probably are not necessary when
water and detergent will suffice. There are, however, certain cleaning techniques for
glazed terra-cotta which are definitely not recommended and which would damage the
surface of the material. These include: all abrasive cleaning measures (especially
sandblasting), the use of strong acids, (particularly fluoride-based acids), high-pressure
water cleaning and the use of metal bristle brushes. All of these techniques will irreparably
harm the glaze in one fashion or another and subsequently expose the porous tile body to
the damaging effects of water.

It is important to remember that glazed architectural terra-cotta was designed to be
cleaned cheaply and easily. This, in fact, was one of its major assets and was much
advertised in the selling of the material early in this century.

Waterproofing: The covering of crazed glazing with waterproof coatings is the subject of
an ongoing controversy today. The question involves whether or not the micro-cracks
conduct substantial amounts of water into the porous tile body. Tests indicate that the
glaze on new unexposed terra-cotta is itself not completely waterproof. Some testing also
indicates that most crazing on historic glazed terra-cotta does not substantially increase
the flow of moisture into the porous tile body when compared to new material. Excessive
and serious crazing is, however, an exception and the coating of those areas on a limited
scale may be wholly appropriate.

In an effort to stem water-related deterioration, architects and building owners often
erroneously attribute water-related damage to glaze crazing when the source of the
deterioration is, in fact, elsewhere: deteriorated caulking, flashing, etc. The waterproof
coating of glazed architectural terra-cotta walls may cause problems on its own. Outward
migration of water vapor normally occurs through the mortar joints in these systems. The
inadvertent sealing of these joints in the wholesale coating of the wall may exacerbate an
already serious situation. Spalling of the glaze, mortar, or porous body will, more than
likely, result.

Repointing: Repointing of mortar which is severely
deteriorated or improperly or infrequently maintained is one of
the most useful preservation activities that can be performed on
historic glazed architectural terra-cotta buildings. Ongoing and
cyclical repointing guarantees the long life of this material.
Repointing should always be carried out with a mortar which
has a compressive strength (measured in p.s.i.) lower than the
adjacent masonry unit. Hard (Portland cement) or coarsely
screened mortars may cause point loading and/or prevent the
outward migration of the water through the mortar joints, both
of which ultimately damage the terra-cotta unit. Repointing with
waterproof caulking compounds or similar waterproof materials
should never be undertaken because, like waterproof coatings,
they impede the normal outward migration of moisture through
the masonry joints. Moisture then may build sufficient pressure
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A worker cleans out mortar
joints in preparation for
repointing the architectural
terra-cotta Photo: NPS files.

behind the waterproof caulk and the glaze on the terra-cotta to
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 terra-cotta pieces with metal strapping
and nylon net. While these measures should not be seen as permanent preservation
solutions, they do offer temporary alternatives to the wanton destruction of significant
glazed architectural terra-cotta detailing in the name of public safety and local code
compliance.

Repair of addition and structural damage: Holes, sign anchors, slots for channel steel,
or structural cracking in the surface of glazed architectural terra-cotta cladding should be
permanently sealed with a material that will expand with the normal dynamics of the
surrounding material, yet effectively keep water out of the system. Any one of a number of
commercially available waterproof caulking compounds would be appropriate for this work.
Holes and static (non-moving) cracks may be caulked with butyl sealants or acrylic latex
caulks. For dynamic (moving or active) cracks, the polysulfide caulks are most often used,
although others may be safely employed. It is, however, important to remember that
these waterproof caulking compounds are not viable repointing materials and should not
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This crack is being measured. Structural cracking,
whether static (nonmoving) or dynamic (moving)
should be caulked to prevent water entry into the
glazed architectural terra-cotta system. Photo:
NPS files.

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
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

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

11 of 13 3/1/2013 9:07 PM



work inevitably diminishes the character and integrity of the building. Another major
consideration in choosing in-kind replacement is the question of delivery time, which is
often quite lengthy. If new glazed architectural terra-cotta is chosen as a replacement
material, the architect or building owner should plan far in advance.

Stone may be a suitable replacement material for damaged glazed architectural terra-
cotta. Its durability makes it highly appropriate, although the increase in weight over the
original hollow units may be of some concern. The fact that historic glazed architectural
terra-cotta was glazed in imitation of stone, however, may make the choice of stone as a
replacement material a fortuitous one. Metal anchoring may be accommodated easily in
the carving. Cost, however, is the major drawback in stone replacement, particularly
where rich detailing must be carved to match the original.

Fiberglass replacement is a viable alternative, particularly when rich and elaborate
ornamentation has to be duplicated. Casting from original intact pieces can produce
numerous sharp copies of entablatures, moldings, balusters, voussoirs, etc. Anchoring is
easily included in casting.

Significant drawbacks in using fiberglass replacement are color compatibility, fire code
violations, and poor weathering and aging processes. The appropriate coloring of fiberglass
is exceedingly difficult in many instances. Painting is often unsatisfactory, as it discolors at
a rate different than that of the historic glazed original. While fiberglass casting is lighter
than the original units and, therefore, of great interest in the rehabilitation of buildings in
areas of high seismic activity, many fire code requirements cannot be met with the use of
this material.

Precast concrete units show great promise in replacing glazed architectural terra-cotta at
this writing. Precast concrete units can, like fiberglass, replicate nuances of detail in a
modular fashion: they can also be cast hollow, use lightweight aggregate and be made to
accommodate metal anchoring when necessary. Concrete can be colored or tinted to
match the original material with excellent results. It is cost effective and once production is
in process, precast concrete call be produced quickly and easily.

Experience shows that it is advisable to use a clear masonry coating on the weather face of
the precast concrete units to guarantee the visual compatibility of the new unit, to prevent
moisture absorption, to obtain the proper reflectivity in imitation of the original glaze and
to prevent weathering of the unit itself. Precast concrete replacement units are presently
enjoying great use in replicating historic glazed architectural terra-cotta and show promise
for future rehabilitation programs.

Once the replacement material is selected (new glazed architectural terra-cotta. stone,
precast concrete, or fiberglass), it must be reanchored into the masonry system. Original
metal anchoring came in numerous designs, materials and coatings ranging from
bituminous-coated iron to bronze. While most of these anchors are no longer available,
they may be easily replicated in large quantities either in the original material when
appropriate or out of more durable and available metals such as stainless steel.

Since the masonry backfill is already in place in the historic building, the new replacement
unit with anchoring may simply be fitted into the existing backfill by boring a hole or slot
for anchor and bedding the anchor and the unit itself in mortar. When replacing historic
glazed architectural terra-cotta which originally employed metal anchoring, it is important
to replace that anchoring when replacing the unit. Serious problems may result if
anchoring is omitted in restoration, when it was used originally. It is erroneous to assume
that mortar alone will be sufficient to hold these replacement pieces in place.

Summary

Today, many of this country's buildings are constructed of glazed architectural terra-cotta.
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However, many of these are in a state of serious deterioration and decay. Glazed
architectural terra-cotta was, in many ways, the "wonder" material of the American
building industry in the late 19th century and during the first decades of the 20th century.
New technology and methods of rehabilitation now hold promise for the restoration and
rehabilitation of these invaluable and significant resources. Restoration/rehabilitation work
on glazed architectural terra-cotta is demanding and will not tolerate halfway measures.
Today's preservation work should equal the spirit, attention to detail, pride in workmanship
and care which characterized the craftsmanship associated with this widely used, historic
masonry material.

Suggested Further Readings

"Recipes for Baked Earth." Progressive Architecture (November, 1977).

McIntyre, W.A. Investigations into the Durability of Architectural Terra Cotta. Special
Report 12. London: Department of Scientific and Industrial Research, Building Research
Station, 1929.

Prudon, Theodore H.M. "Architectural Terra-cotta: Analyzing the Deterioration Problems
and Restoration Approaches." Technology and Conservation, Vol. 3 (Fall, 1978), pp. 30-38.

Prudon, Theodore H.M. Terra Cotta as a Building Material. A Bibliography. Ottawa, Ontario:
Association for Preservation Technology, 1976.

Acknowledgements

This Preservation Brief was written by de Teel Patterson Tiller, Architectural Historian, Technical Preservation Services
Division. Information for this publication was based in part upon interviews and consultation with Theodore H.M. Prudon,
The Ehrenkrantz Group, P.C., New York, New York. Additional comments and information were provided by Si A. Bortz,
Illinois Institute of Technology Research Institute, Chicago, Illinois, and Jerry G. Stockbridge, Wiss, Janney, Elstner, and
Associates, Northbrook, Illinois.

Washington, D.C.   June, 1979

Home page logo: Terra-cotta detail on the Adams Hotel, Tulsa, Oklahoma. Photo: NPS files.

This publication has been prepared pursuant to the National Historic Preservation Act of
1966, as amended, which directs the Secretary of the Interior to develop and make
available information concerning historic properties. Technical Preservation Services (TPS),
Heritage Preservation Services Division, National Park Service prepares standards,
guidelines, and other educational materials on responsible historic preservation treatments
for a broad public.

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

13 of 13 3/1/2013 9:07 PM


	ADP7F31.tmp
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8

	ADPE2F9.tmp
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9


