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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Phased construction. 
4. Work under Owner's separate contracts. 
5. Owner-furnished/Contractor-installed (OFCI) products. 
6. Contractor's use of site and premises. 
7. Coordination with occupants. 
8. Work restrictions. 
9. Specification and Drawing conventions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification: Charles Thompson Memorial Hall Rehabilitation, HVAC Upgrade, and 
Addition. 

1. Project Location: 1824 Marshall Avenue, St. Paul, MN 55104. 

B. Owner: Charles Thompson Memorial Hall, 1824 Marshall Avenue, St. Paul, MN  55104 

1. Owner's Representative: <Insert name and contact information for Owner's 
representative>. 

C. Architect: MacDonald & Mack Architects, Ltd., 400 South Fourth Street, Suite 712, 
Minneapolis, MN  55415. 

1. Architect's Representative: Todd Grover.  Email:  toddg@mmarchltd.com 

D. Architect's Consultants: Architect has retained the following design professionals, who have 
prepared designated portions of the Contract Documents: 

Civil Engineering:  Anderson Engineering of Minnesota 13605 First Avenue North, #100 
Plymouth, MN 55441. 

<Insert title of design discipline> Representative: <Insert name and contact information 
for Architect's consultant representative>. 
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1. Mechanical, Electrical, and Plumbing Engineering:  Hallberg 
a. Insert title of design discipline> Representative: <Insert name and contact 

information for Architect's consultant representative>. 
2. Structural Engineering:  Mattson-Macdonald-Young 

a. Insert title of design discipline> Representative: <Insert name and contact 
information for Architect's consultant representative>. 

3. Elevator Consultants:  Elevator Advisory Group 
a. Insert title of design discipline> Representative: <Insert name and contact 

information for Architect's consultant representative>. 
4. Cost Estimating:  CPMI 
5. Collaborating Architect:  Gregg Hackett 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following: 

1. The work includes general rehabilitation of the building, HVAC upgrades, construction 
of an addition to provide improved accessibility, and other Work indicated in the 
Contract Documents. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

1.4 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Unrestricted Use of Site: Contractor shall have full use of Project site for construction 
operations during construction period. Contractor's use of Project site is limited only by Owner's 
right to perform work or to retain other contractors on portions of Project. 

1.5 WORK RESTRICTIONS 

A. Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets, work on public streets, rights of way, 
and other requirements of authorities having jurisdiction. 

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 
7:00 a.m. to 6:00 p.m., Monday through Friday, unless otherwise indicated. 

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after providing temporary 
utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Obtain Architect's written permission before proceeding with utility interruptions. 
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D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise 
and vibration, dust, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Architect and Owner not less than two days in advance of proposed disruptive 
operations. 

2. Obtain Architect's written permission before proceeding with disruptive operations. 

E. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, 
and other controlled substances on Project site is not permitted. 

F. Employee Identification: Provide identification tags for Contractor personnel working on 
Project site. Require personnel to use identification tags at all times. 

G. Employee Screening: Comply with Owner's requirements for [drug] [and] [background] 
screening of Contractor personnel working on Project site. 

1. Maintain list of approved screened personnel with Owner's representative. 

1.6 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Text Color: Text used in the Specifications, including units of measure, manufacturer and 
product names, and other text may appear in multiple colors or underlined as part of a 
hyperlink; no emphasis is implied by text with these characteristics. 

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 
for access to linked information that is not residing in the Specifications. Unless 
otherwise indicated, linked information is not part of the Contract Documents. 

4. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Division 00 Contracting Requirements: General provisions of the Contract, including General 
and Supplementary Conditions, apply to all Sections of the Specifications. 

C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Document 002600 "Procurement Substitution Procedures" for requirements for 
substitution requests prior to award of Contract. 

2. Section 016000 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to 
Contractor or Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify product or 
fabrication or installation method to be replaced. Include Specification Section number and title 
and Drawing numbers and titles. 

1. Substitution Request Form: Use form acceptable to Architect. 
2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation method 
cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitutions with those of 
the Work specified. Include annotated copy of applicable Specification Section. 
Significant qualities may include attributes, such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
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features and requirements indicated. Indicate deviations, if any, from the Work 
specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency, indicating and interpreting 

test results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for Project. 
j. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the overall 
Contract Time. If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 
with related materials and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for substitution. 
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15 days of receipt of request, or seven days of receipt of additional information or 
documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 
with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 



SUBSTITUTION PROCEDURES 012500 - 3 

1.6 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 
change, but not later than 15 days prior to time required for preparation and review of related 
submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. <Double click to insert sustainable design text for requested substitution.> 
c. Substitution request is fully documented and properly submitted. 
d. Requested substitution will not adversely affect Contractor's construction schedule. 
e. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
f. Requested substitution is compatible with other portions of the Work. 
g. Requested substitution has been coordinated with other portions of the Work. 
h. Requested substitution provides specified warranty. 
i. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 
within 30 the Notice to Proceed. Requests received after that time may be considered or 
rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume. Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. <Double click to insert sustainable design text for requested substitution.> 
e. Substitution request is fully documented and properly submitted. 
f. Requested substitution will not adversely affect Contractor's construction schedule. 
g. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
h. Requested substitution is compatible with other portions of the Work. 
i. Requested substitution has been coordinated with other portions of the Work. 
j. Requested substitution provides specified warranty. 

http://www.arcomnet.com/sustainable_design.aspx?topic=115
http://www.arcomnet.com/sustainable_design.aspx?topic=115
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k. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

1.2 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710. 

1. Work Change Proposal Requests issued by Architect are not instructions either to stop 
work in progress or to execute the proposed change. 

1.3 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either to stop 
work in progress or to execute the proposed change. 

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and the Contract Time 
necessary to execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made. If requested, furnish survey data 
to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship. Use available total float before requesting an 
extension of the Contract Time. 

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the 
Contract, Contractor may initiate a claim by submitting a request for a change to Architect. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 
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2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship. Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified. 

1.4 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change Order 
for signatures of Owner and Contractor on AIA Document G701. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive on 
AIA Document G714. Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the Work. It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

1.6 WORK CHANGE DIRECTIVE 

A. Work Change Directive: Architect may issue a Work Change Directive on 
EJCDC Document C-940. Work Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

1. Work Change Directive contains a complete description of change in the Work. It also 
designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Work Change Directive. 
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1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

1.2 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

1. Coordinate line items in the schedule of values with items required to be indicated as 
separate activities in Contractor's construction schedule. 

2. Submit the schedule of values to Architect at earliest possible date, but no later than 
seven days before the date scheduled for submittal of initial Applications for Payment. 

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for 
the schedule of values. Provide at least one line item for each Specification Section. 

1. Arrange schedule of values consistent with format of AIA Document G703. 
2. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports. Provide multiple line items 
for principal subcontract amounts in excess of five percent of the Contract Sum. 

3. Provide a separate line item in the schedule of values for each part of the Work where 
Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site. 

4. Allowances: Provide a separate line item in the schedule of values for each allowance. 
Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by 
measured quantity. Use information indicated in the Contract Documents to determine 
quantities. 

5. Overhead Costs: Include total cost and proportionate share of general overhead and profit 
for each line item. 

6. Overhead Costs: Show cost of temporary facilities and other major cost items that are not 
direct cost of actual work-in-place as separate line items. 

7. Closeout Costs. Include separate line items under Contractor and principal subcontracts 
for Project closeout requirements in an amount totaling five percent of the Contract Sum 
and subcontract amount. 

8. Schedule of Values Revisions: Revise the schedule of values when Change Orders or 
Construction Change Directives result in a change in the Contract Sum. Include at least 
one separate line item for each Change Order and Construction Change Directive. 
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1.3 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments as certified by Architect and paid for by Owner. 

B. Payment Application Times: The date for each progress payment is indicated in the Agreement 
between Owner and Contractor. The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

C. Payment Application Times: Submit Application for Payment to Architect by the seventh day 
of the month. The period covered by each Application for Payment is one month, ending on the 
last day of the month unless otherwise agreed to by both the Contractor and the Owner. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Architect. 

D. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form 
for Applications for Payment. 

E. Application Preparation: Complete every entry on form. Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Architect will return incomplete 
applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule. 
Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received. Include only amounts for work completed at 
time of Application for Payment. 

3. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 

F. Transmittal: Submit three signed and notarized original copies of each Application for Payment 
to Architect by a method ensuring receipt within 24 hours. One copy shall include waivers of 
lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's 
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and 
related to the Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full 
waivers. 

3. Owner reserves the right to designate which entities involved in the Work must submit 
waivers. 

4. Submit final Application for Payment with or preceded by conditional final waivers from 
every entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 
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5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner. 

H. Initial Application for Payment: Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. Products list (preliminary if not final). 
5. Sustainable design action plans, including preliminary project materials cost data. 
6. Schedule of unit prices. 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire Owner's insurance. 

I. Application for Payment at Substantial Completion: After Architect issues the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent completion 
for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued previously 
for Owner occupancy of designated portions of the Work. 

J. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously submitted 
and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706. 
5. AIA Document G706A. 
6. AIA Document G707. 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

1. General coordination procedures. 
2. Coordination drawings. 
3. RFIs. 
4. Project meetings. 

B. Related Requirements: 

1. Section 017300 "Execution" for procedures for coordinating general installation and 
field-engineering services, including establishment of benchmarks and control points. 

1.2 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

1.3 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations included in different Sections that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work. Such administrative activities include, but are not limited to, the following: 
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1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

1.4 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely indicated on Shop 
Drawings, where limited space availability necessitates coordination, or if coordination is 
required to facilitate integration of products and materials fabricated or installed by more than 
one entity. 

1. Content: Project-specific information, drawn accurately to a scale large enough to 
indicate and resolve conflicts. Do not base coordination drawings on standard printed 
data. Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems. 

b. Indicate dimensions shown on Drawings. Specifically note dimensions that appear 
to be in conflict with submitted equipment and minimum clearance requirements. 
Provide alternative sketches to Architect indicating proposed resolution of such 
conflicts. Minor dimension changes and difficult installations will not be 
considered changes to the Contract. 

B. Coordination Drawing Organization: Organize coordination drawings as follows: 

1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and 
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of 
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan 
drawings with section drawings where required to adequately represent the Work. 

2. Plenum Space: Indicate subframing for support of ceiling, and wall systems, mechanical 
and electrical equipment, and related Work. Locate components within plenums to 
accommodate layout of light fixtures and other components indicated on Drawings. 
Indicate areas of conflict between light fixtures and other components. 

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans 
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical 
equipment. 

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines. 
5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of 

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door 
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and 
similar items. 

6. Review: Architect will review coordination drawings to confirm that, in general, the 
Work is being coordinated, but not for the details of the coordination, which are 
Contractor's responsibility. If Architect determines that coordination drawings are not 
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being prepared in sufficient scope or detail, or are otherwise deficient, Architect will so 
inform Contractor, who shall make suitable modifications and resubmit. 

C. Coordination Digital Data Files: Prepare coordination digital data files according to the 
following requirements: 

1. File Preparation Format: 

a. Same digital data software program, version, and operating system as original 
Drawings. 

2. File Submittal Format: Submit or post coordination drawing files using format same as 
file preparation format. 

3. Architect will furnish Contractor one set of digital data files of Drawings for use in 
preparing coordination digital data files. 

a. Architect makes no representations as to the accuracy or completeness of digital 
data files as they relate to Drawings. 

b. Contractor shall execute a data licensing agreement in the form of Agreement 
form acceptable to Owner and Architect. 

1.5 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 
form specified. 

1. Architect will return without response those RFIs submitted to Architect by other entities 
controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Owner name. 
2. Owner's Project number. 
3. Name of Architect. 
4. Architect's Project number. 
5. Date. 
6. Name of Contractor. 
7. RFI number, numbered sequentially. 
8. RFI subject. 
9. Specification Section number and title and related paragraphs, as appropriate. 
10. Drawing number and detail references, as appropriate. 
11. Field dimensions and conditions, as appropriate. 
12. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
13. Contractor's signature. 
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14. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

C. RFI Forms: AIA Document G716. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. 
Allow seven days for Architect's response for each RFI. RFIs received by Architect after 1:00 
p.m. will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt by Architect of additional 
information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within five days of receipt of the RFI 
response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log weekly. Include the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within seven days if Contractor 
disagrees with response. 
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1.6 PROJECT MEETINGS 

A. General: Schedule and conduct] meetings and conferences at Project site unless otherwise 
indicated. 

B. Preconstruction Conference: Schedule and conduct\ a preconstruction conference before 
starting construction, at a time convenient to Owner and Architect, but no later than 15 days 
after Notice to Proceed. 

1. Attendees: Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference. Participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Responsibilities and personnel assignments. 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical work sequencing and long lead items. 
e. Designation of key personnel and their duties. 
f. Lines of communications. 
g. Procedures for processing field decisions and Change Orders. 
h. Procedures for RFIs. 
i. Procedures for testing and inspecting. 
j. Procedures for processing Applications for Payment. 
k. Distribution of the Contract Documents. 
l. Submittal procedures. 
m. Preparation of Record Documents. 
n. Use of the premises and existing building. 
o. Work restrictions. 
p. Working hours. 
q. Owner's occupancy requirements. 
r. Responsibility for temporary facilities and controls. 
s. Procedures for moisture and mold control. 
t. Procedures for disruptions and shutdowns. 
u. Construction waste management and recycling. 
v. Parking availability. 
w. Office, work, and storage areas. 
x. Equipment deliveries and priorities. 
y. First aid. 
z. Security. 
aa. Progress cleaning. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity when required by other sections and when required for coordination with 
other construction. 
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1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. Advise Architect 
of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. 
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings: Conduct progress meetings at regular intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees: In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings. All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 
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3. Agenda: Review and correct or approve minutes of previous progress meeting. Review 
other items of significance that could affect progress. Include topics for discussion as 
appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's construction schedule. Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so. Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Resolution of BIM component conflicts. 
4) Status of submittals. 
5) Status of sustainable design documentation. 
6) Deliveries. 
7) Off-site fabrication. 
8) Access. 
9) Site use. 
10) Temporary facilities and controls. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) Status of RFIs. 
16) Status of Proposal Requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

4. Minutes: Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress 
meeting where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 



PHOTOGRAPHIC DOCUMENTATION 013233 - 1 

SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
2. Concealed Work photographs. 
3. Periodic construction photographs. 
4. Final completion construction photographs. 

B. Related Requirements: 

1. Section 017700 "Closeout Procedures" for submitting photographic documentation as 
Project Record Documents at Project closeout. 

2. Section 024119 "Selective Demolition" for photographic documentation before selective 
demolition operations commence. 

1.2 INFORMATIONAL SUBMITTALS 

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked 
for location and direction of each photograph. Indicate elevation or story of construction. 
Include same information as corresponding photographic documentation. 

B. Digital Photographs: Submit image files within three days of taking photographs. 

1. Submit photos electronically in a manner approved by the Architect. Include copy of key 
plan indicating each photograph's location and direction. 

2. Identification: Provide the following information with each image description in file 
metadata tag: 

a. Name of Project. 
b. Name and contact information for photographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date photograph was taken. 
f. Description of location, vantage point, and direction. 
g. Unique sequential identifier keyed to accompanying key plan. 

1.3 FORMATS AND MEDIA 

A. Digital Photographs: Provide color images in JPG format, produced by a digital camera with 
minimum sensor size of 12 megapixels, and at an image resolution of not less than 1920 x 1080 
pixels. Use flash in low light levels or backlit conditions. 
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B. Digital Images: Submit digital media as originally recorded in the digital camera, without 
alteration, manipulation, editing, or modifications using image-editing software. 

C. Metadata: Record accurate date and time from camera. 

D. File Names: Name media files with date and sequential numbering suffix. 

1.4 CONSTRUCTION PHOTOGRAPHS 

A. General: Take photographs with maximum depth of field and in focus. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

B. Preconstruction Photographs: Before commencement of the Work, take photographs of Project 
site and surrounding properties, including existing items to remain during construction, from 
different vantage points, as directed by Architect. 
1. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work. 
2. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction. 
3. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements. 

C. Concealed Work Photographs: Before proceeding with installing work that will conceal other 
work, take photographs sufficient in number, with annotated descriptions, to record nature and 
location of concealed Work, including, but not limited to, the following: 

1. Underground utilities. 
2. Underslab services. 
3. Piping. 
4. Electrical conduit. 
5. Waterproofing and weather-resistant barriers. 

D. Periodic Construction Photographs: Take 20 photographs weekly. Select vantage points to show 
status of construction and progress since last photographs were taken. 

E. Final Completion Construction Photographs: Take 20 photographs after date of Substantial 
Completion for submission as Project Record Documents. Architect will inform photographer 
of desired vantage points. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 
2. Administrative and procedural requirements for submittals. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 
Architect's responsive action. Action submittals are those submittals indicated in individual 
Specification Sections as "action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not 
require Architect's responsive action. Submittals may be rejected for not complying with 
requirements. Informational submittals are those submittals indicated in individual Specification 
Sections as "informational submittals." 

1.3 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in 
chronological order by dates required by construction schedule. Include time required for 
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include 
additional time required for making corrections or revisions to submittals noted by Architect 
and additional time for handling and reviewing submittals required by those corrections. 

1.4 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 
2. Date. 
3. Name of Architect. 
4. Name of Contractor. 
5. Name of firm or entity that prepared submittal. 
6. Names of subcontractor, manufacturer, and supplier. 
7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier; and alphanumeric suffix for 
resubmittals. 

8. Category and type of submittal. 
9. Submittal purpose and description. 
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10. Number and title of Specification Section, with paragraph number and generic name for 
each of multiple items. 

11. Drawing number and detail references, as appropriate. 
12. Indication of full or partial submittal. 
13. Location(s) where product is to be installed, as appropriate. 
14. Other necessary identification. 
15. Remarks. 
16. Signature of transmitter. 

B. Options: Identify options requiring selection by Architect. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; include 
relevant additional information and revisions, other than those requested by Architect on 
previous submittals. Indicate by highlighting on each submittal or noting on attached separate 
sheet. 

D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information 
into each PDF file. Name PDF file with submittal number. 

1.5 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of 
submittals are indicated in individual Specification Sections. 

1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via 
email. Include PDF transmittal form. Include information in email subject line as 
requested by Architect. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 
Time for review shall commence on Architect's receipt of submittal. No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 

1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. Architect will advise Contractor 
when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review: Allow 7 days for review of each resubmittal. 

D. Resubmittals: Make resubmittals in same form as initial submittal. 
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E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms. 

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 
submittals that are marked with approval notation from Architect's action stamp. 

1.6 SUBMITTAL REQUIREMENTS 

A. Product Data: Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams that show factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before Shop Drawings, and before or concurrent with Samples. 

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 
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C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other materials. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes the 
following: 

a. Project name and submittal number. 
b. Generic description of Sample. 
c. Product name and name of manufacturer. 
d. Sample source. 
e. Number and title of applicable Specification Section. 
f. Specification paragraph number and generic name of each item. 

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample 
characteristics, and identification information for record. 

4. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 
to web-based Project software website. Enter required data in web-based software site to 
fully identify submittal. 

5. Paper Transmittal: Include paper transmittal including complete submittal information 
indicated. 

6. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

7. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Architect will return submittal with options selected. 

8. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples: Submit three sets of Samples. Architect will retain two  
Sample sets; remainder will be returned. 
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1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

D. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form: 

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified. 

F. Design Data: Prepare and submit written and graphic information indicating compliance with 
indicated performance and design criteria in individual Specification Sections. Include list of 
assumptions and summary of loads. Include load diagrams if applicable. Provide name and 
version of software, if any, used for calculations. Number each page of submittal. 

G. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. Provide a notarized signature where indicated. 

2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required. 

4. Material Certificates: Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

5. Product Certificates: Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 

6. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents. Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS forms. Include 
names of firms and personnel certified. 

H. Test and Research Reports: 

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product. Include written recommendations for substrate 
preparation and primers required. 

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 
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3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents. 

5. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency. 

6. Research Reports: Submit written evidence, from a model code organization acceptable 
to authorities having jurisdiction, that product complies with building code in effect for 
Project. Include the following information: 

a. Name of evaluation organization. 
b. Date of evaluation. 
c. Time period when report is in effect. 
d. Product and manufacturers' names. 
e. Description of product. 
f. Test procedures and results. 
g. Limitations of use. 

1.7 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are insufficient to perform services or certification required, submit a 
written request for additional information to Architect. 

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit [digitally signed PDF file] [and] [three] <Insert number> paper 
copies of certificate, signed and sealed by the responsible design professional, for each product 
and system specifically assigned to Contractor to be designed or certified by a design 
professional. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents. Include list of codes, loads, and other factors used in performing 
these services. 

1.8 CONTRACTOR'S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 
coordination with other Work of the Contract and for compliance with the Contract Documents. 
Note corrections and field dimensions. Mark with approval stamp before submitting to 
Architect. 
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B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 
approval stamp. Include name of reviewer, date of Contractor's approval, and statement 
certifying that submittal has been reviewed, checked, and approved for compliance with the 
Contract Documents. 

1. Architect will not review submittals received from Contractor that do not have 
Contractor's review and approval. 

1.9 ARCHITECT'S 

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions 
required, and return it. 

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate 
action. 

B. Informational Submittals: Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements. Architect will forward each submittal to 
appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Architect will discard submittals received from sources other than Contractor. 

F. Submittals not required by the Contract Documents will be returned by Architect without 
action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 013591 - HISTORIC TREATMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general protection and treatment procedures for designated historic spaces, 
areas, rooms, and surfaces in Project. 

1.2 DEFINITIONS 

A. Consolidate: To strengthen loose or deteriorated materials in place. 

B. Design Reference Sample: A sample that represents Architect's prebid selection of work to be 
matched; it may be existing work or work specially produced for Project. 

C. Dismantle: To disassemble or detach a historic item from a surface, or a nonhistoric item from a 
historic surface, using gentle methods and equipment to prevent damage to historic items and 
surfaces; disposing of items unless indicated to be salvaged or reinstalled. 

D. Historic: Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance that are 
important to the successful rehabilitation as determined by Architect. Designated historic 
spaces, areas, rooms, and surfaces are indicated on Drawings. 

1. [Restoration Zones] [Grade 1 Areas] <Insert designation>: Areas of greatest 
architectural importance, integrity, and visibility; to be preserved and restored to the 
original, circa <Insert date>, design and finish as indicated on Drawings. 

2. [Renovation Zones] [Grade 2 Areas] <Insert designation>: Areas of significant 
architectural importance, integrity, and visibility; to be preserved and restored consistent 
with the remaining historic fabric and to the extent indicated on Drawings. 

3. [Alteration Zones] [Grade 3 Areas] <Insert designation>: Areas of slight architectural 
importance, integrity, and visibility; to leave any remaining original fabric untouched 
insofar as is consistent with accommodating modern uses for the building as indicated on 
Drawings. 

E. Match: To blend with adjacent construction and manifest no apparent difference in material 
type, species, cut, form, detail, color, grain, texture, or finish; as approved by Architect. 

F. Refinish: To remove existing finishes to base material and apply new finish to match original, 
or as otherwise indicated. 

G. Reinstall: To protect removed or dismantled item, repair and clean it as indicated for reuse, and 
reinstall it in original position, or where indicated. 

H. Remove: To take down or detach a nonhistoric item located within a historic space, area, or 
room, using methods and equipment to prevent damage to historic items and surfaces; disposing 
of items unless indicated to be salvaged or reinstalled. 
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I. Repair: To correct damage and defects, retaining existing materials, features, and finishes while 
employing as little new material as possible. This includes patching, piecing-in, splicing, 
consolidating, or otherwise reinforcing or upgrading materials. 

J. Replace: To remove, duplicate, and reinstall entire item with new material. The original item is 
the pattern for creating duplicates unless otherwise indicated. 

K. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated. 

L. Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same 
or a similar material as the original, unless otherwise indicated. 

M. Restore: To consolidate, replicate, reproduce, repair, and refinish as required to achieve the 
indicated results. 

N. Retain: To keep existing items that are not to be removed or dismantled. 

O. Reversible: New construction work, treatments, or processes that can be removed or undone in 
the future without damaging historic materials unless otherwise indicated. 

P. Salvage: To protect removed or dismantled items and deliver them to Owner[ ready for reuse]. 

Q. Stabilize: To provide structural reinforcement of unsafe or deteriorated items while maintaining 
the essential form as it exists at present; also, to reestablish a weather-resistant enclosure. 

R. Strip: To remove existing finish down to base material unless otherwise indicated. 

1.3 PROJECT MEETINGS FOR HISTORIC TREATMENT 

A. Preliminary Historic Treatment Conference: Before starting historic treatment work, conduct 
conference at Project site. 

1. Attendees: In addition to representatives of Owner, Architect, and Contractor, installers 
whose work interfaces with or affects historic treatment shall be represented at the 
meeting. 

2. Agenda: Discuss items of significance that could affect progress of historic treatment 
work, including review of the following: 

a. Fire-prevention plan. 
b. Governing regulations. 
c. Areas where existing construction is to remain and the required protection. 
d. Hauling routes. 
e. Sequence of historic treatment work operations. 
f. Storage, protection, and accounting for salvaged and specially fabricated items. 
g. Existing conditions, staging, and structural loading limitations of areas where 

materials are stored. 

3. Reporting: Record conference results and distribute copies to everyone in attendance and 
to others affected by decisions or actions resulting from conference. 
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B. Coordination Meetings: Conduct specifically for historic treatment work at rgular intervals. 
Coordination meetings are in addition to specific meetings held for other purposes, such as 
progress meetings and preinstallation conferences. 

1. Agenda: Review and correct or approve minutes of previous coordination meeting. 
Review other items of significance that could affect progress of historic treatment work. 
Include topics for discussion as appropriate to status of Project. 

2. Reporting: Record meeting results and distribute copies to everyone in attendance and to 
others affected by decisions or actions resulting from each meeting. 

1.4 MATERIALS OWNERSHIP 

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, antiques, and other items of interest or value to 
Owner that may be encountered or uncovered during the Work, regardless of whether they were 
previously documented, remain Owner's property. 

1.5 INFORMATIONAL SUBMITTALS 

A. Historic Treatment Program: Submit 15 days before work begins. 

B. Fire-Prevention Plan: Submit 15 days before work begins. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: An experienced firm regularly engaged in historic 
treatments similar in nature, materials, design, and extent to the work as specified in each 
Section. 

1. Field Supervisor Qualifications: Full-time supervisors experienced in historic treatment 
work similar in nature, material, design, and extent to that indicated for this Project. 
Supervisors shall be on site when historic treatment work begins and during its progress. 
Supervisors shall not be changed during Project except for causes beyond control of the 
specialist firm. 

B. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be a 
"Lead-Safe Certified Firm" according to 40 CFR 745, Subpart E, and use only workers that are 
trained in lead-safe work practices. 

C. Historic Treatment Program: Prepare a written plan for historic treatment for whole Project, 
including each phase or process and protection of surrounding materials during operations. 
Describe in detail the materials, methods, and equipment to be used for each phase of work. 
Show compliance with indicated methods and procedures specified in this and other Sections. 
Coordinate this whole-Project historic treatment program with specific requirements of 
programs required in other historic treatment Sections. 
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1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control 
partitions and means of egress from occupied areas coordinated with continuing on-site 
operations and other known work in progress. 

2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, 
and locations and details of temporary protective barriers. 

D. Fire-Prevention Plan: Prepare a written plan for preventing fires during the Work, including 
placement of fire extinguishers, fire blankets, rag buckets, and other fire-control devices during 
each phase or process. Coordinate plan with Owner's fire-protection equipment and 
requirements. Include fire-watch personnel's training, duties, and authority to enforce fire 
safety. 

E. Safety and Health Standard: ANSI/ASSE A10.6. 

1.7 STORAGE AND HANDLING OF HISTORIC MATERIALS 

A. Salvaged Historic Materials: 

1. Clean loose dirt and debris from salvaged historic items unless more extensive cleaning is 
indicated. 

2. Pack or crate items after cleaning; cushion against damage during handling. Label 
contents of containers. 

3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

B. Historic Materials for Reinstallation: 

1. Repair and clean historic items for reuse as indicated. 
2. Pack or crate items after cleaning and repairing; cushion against damage during handling. 

Label contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment unless otherwise indicated. Provide connections, supports, and 
miscellaneous materials to make items functional for use indicated. 

C. Existing Historic Materials to Remain: Protect construction indicated to remain against damage 
and soiling from construction work. Where permitted by Architect, items may be dismantled 
and taken to a suitable, protected storage location during construction work and reinstalled in 
their original locations after historic treatment and construction work in the vicinity is complete. 

D. Storage: Catalog and store historic items within a weathertight enclosure where they are 
protected from moisture, weather, condensation, and freezing temperatures. 

1. Identify each item with a nonpermanent mark to document its original location. Indicate 
original locations on plans, elevations, sections, or photographs by annotating the 
identifying marks. 

2. Secure stored materials to protect from theft. 
3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5 deg F (3 

deg C) or more above the dew point. 
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PART 2 - PRODUCTS - (Not Used) 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and 
surrounding buildings from harm resulting from historic treatment procedures. 

1. Use only proven protection methods, appropriate to each area and surface being 
protected. 

2. Provide temporary barricades, barriers, and directional signage to exclude the public from 
areas where historic treatment work is being performed. 

3. Erect temporary barriers to form and maintain fire-egress routes. 
4. Erect temporary protective covers over walkways and at points of pedestrian and 

vehicular entrance and exit that must remain in service during historic treatment work. 
5. Contain dust and debris generated by historic treatment work, and prevent it from 

reaching the public or adjacent surfaces. 
6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements. 
7. Protect floors and other surfaces along hauling routes from damage, wear, and staining. 
8. Provide supplemental sound-control treatment to isolate removal and dismantling work 

from other areas of the building. 

B. Temporary Protection of Historic Materials: 

1. Protect existing historic materials with temporary protections and construction. Do not 
remove existing materials unless otherwise indicated. 

2. Do not attach temporary protection to historic surfaces except as indicated as part of the 
historic treatment program and approved by Architect. 

C. Comply with each product manufacturer's written instructions for protections and precautions. 
Protect against adverse effects of products and procedures on people and adjacent materials, 
components, and vegetation. 

D. Utility and Communications Services: 

1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or 
controlling wires, conduits, pipes, and other services affected by historic treatment work 
before commencing operations. 

2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as 
required for historic treatment work. 

3. Maintain existing services unless otherwise indicated; keep in service, and protect against 
damage during operations. Provide temporary services during interruptions to existing 
utilities. 

E. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is 
functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not 
begin work in an area until the drainage system is functioning properly. 
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1. Prevent solids such as stone or mortar residue or other debris from entering the drainage 
system. Clean out drains and drain lines that become sluggish or blocked by sand or other 
materials resulting from historic treatment work. 

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean 
water to pass. 

F. Existing Roofing: Prior to the start of work in an area, install roofing protection. 

3.2 PROTECTION FROM FIRE 

A. Follow fire-prevention plan and the following: 

1. Comply with NFPA 241 requirements unless otherwise indicated.  Perform duties titled 
"Owner's Responsibility for Fire Protection." 

2. Remove and keep area free of combustibles, including rubbish, paper, waste, and 
chemicals, unless necessary for the immediate work. 

a. If combustible material cannot be removed, provide fire blankets to cover such 
materials. 

3. Prohibit smoking by all persons within Project work and staging areas. 

B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures 
while performing work with heat-generating equipment or combustible materials, including 
welding, torch-cutting, soldering, brazing, removing paint with heat, or other operations where 
open flames or implements using high heat or combustible solvents and chemicals are 
anticipated: 

1. Obtain Owner's approval for operations involving use of open-flame or welding or other 
high-heat equipment. Notify Owner at least 72 hours before each occurrence, indicating 
location of such work. 

2. As far as practicable, restrict heat-generating equipment to shop areas or outside the 
building. 

3. Do not perform work with heat-generating equipment in or near rooms or in areas where 
flammable liquids or explosive vapors are present or thought to be present. Use a 
combustible gas indicator test to ensure that area is safe. 

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature 
material from reaching surrounding combustible material. 

5. Prevent the spread of sparks and particles of hot metal through open windows, doors, 
holes, and cracks in floors, walls, ceilings, roofs, and other openings. 

6. Fire Watch: Before working with heat-generating equipment or combustible materials, 
station personnel to serve as a fire watch at each location where such work is performed. 
Fire-watch personnel shall have the authority to enforce fire safety. Station fire watch 
according to NFPA 51B, NFPA 241, and as follows: 

a. Train each fire watch in proper operation of fire-control equipment and alarms. 
b. Prohibit fire-watch personnel from other work that would distract from fire-watch 

duties. 
c. Cease work with heat-generating equipment whenever fire-watch personnel are not 

present. 
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d. Have fire-watch personnel perform final fire-safety inspection each day beginning 
no sooner than 30 minutes after conclusion of work in each area to detect hidden 
or smoldering fires and to ensure that proper fire prevention is maintained. 

C. Fire-Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for 
disposal of rags with combustible liquids. Maintain each as suitable for type of fire risk in each 
work area. Ensure that nearby personnel and fire-watch personnel are trained in fire-
extinguisher and blanket use. 

D. Sprinklers: Where sprinkler protection exists and is functional, maintain it without interruption 
while operations are being performed. If operations are performed close to sprinklers, shield 
them temporarily with guards. 

1. Remove temporary guards at the end of work shifts, whenever operations are paused, and 
when nearby work is complete. 

3.3 PROTECTION DURING APPLICATION OF CHEMICALS 

A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, 
and surrounding buildings from harm or spillage resulting from applications of chemicals and 
adhesives. 

B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected for 
Project unless chemicals being used will not damage adjacent surfaces as indicated in historic 
treatment program. Use covering materials and masking agents that are waterproof and UV 
resistant and that will not stain or leave residue on surfaces to which they are applied. Apply 
protective materials according to manufacturer's written instructions. Do not apply liquid 
masking agents or adhesives to painted or porous surfaces. When no longer needed, promptly 
remove protective materials. 

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces. 

D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property. 

E. Collect and dispose of runoff from chemical operations by legal means and in a manner that 
prevents soil contamination, soil erosion, undermining of paving and foundations, damage to 
landscaping, or water penetration into building interior. 

3.4 GENERAL HISTORIC TREATMENT 

A. Have historic treatment work performed only by qualified historic treatment specialists. 

B. Ensure that supervisory personnel are present when historic treatment work begins and during 
its progress. 

C. Record existing work before each procedure (preconstruction), and record progress during the 
work. Use digital preconstruction documentation photographs. Comply with requirements in 
Section 013233 "Photographic Documentation." 
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D. Perform regular inspections of Project site as the Work progresses to detect hazards resulting 
from historic treatment procedures. 

E. Follow the procedures in subparagraphs below and procedures approved in historic treatment 
program unless otherwise indicated: 

1. Retain as much existing material as possible; repair and consolidate rather than replace. 
2. Use additional material or structure to reinforce, strengthen, prop, tie, and support 

existing material or structure. 
3. Use reversible processes wherever possible. 
4. Use historically accurate repair and replacement materials and techniques unless 

otherwise indicated. 
5. Record existing work before each procedure (preconstruction) and progress during the 

work with digital preconstruction documentation photographs. Comply with 
requirements in Section 013233 "Photographic Documentation." 

F. Notify Architect of visible changes in the integrity of material or components whether from 
environmental causes including biological attack, UV degradation, freezing, or thawing or from 
structural defects including cracks, movement, or distortion. 

1. Do not proceed with the work in question until directed by Architect. 

G. Where missing features are indicated to be repaired or replaced, provide work with appearance 
based on accurate duplications rather than on conjecture, subject to approval of Architect. 

H. Where work requires existing features to be removed or dismantled and reinstalled, perform 
these operations without damage to the material itself, to adjacent materials, or to the substrate. 

I. Identify new and replacement materials and features with permanent marks hidden in the 
completed Work to distinguish them from original materials. Record a legend of identification 
marks and the locations of the items on record Drawings. 

END OF SECTION 013591 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions. 

1.2 USE CHARGES 

A. Installation, removal, and use charges for temporary facilities shall be included in the Contract 
Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary 
services and facilities without cost, including, but not limited to, Architect, testing agencies, and 
authorities having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services  as required for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel. 

B. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content. 

C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program. 

D. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials 
and construction from water absorption and damage and mold. Describe delivery, handling, 
storage, installation, and protection provisions for materials subject to water absorption or water 
damage. 
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1. Indicate procedures for discarding water-damaged materials, protocols for mitigating 
water intrusion into completed Work, and requirements for replacing water-damaged 
Work. 

2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, 
plastering, and terrazzo grinding, and describe plans for dealing with water from these 
operations. Show procedures for verifying that wet construction has dried sufficiently to 
permit installation of finish materials. 

3. Indicate methods to be used to avoid trapping water in finished work. 

1.4 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 

1.5 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading. 

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect[, and 
construction personnel office activities and to accommodate Project meetings specified in other 
Division 01 Sections. Keep office clean and orderly.  

2.2 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 
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PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 
to conservation of energy, water, and materials. Coordinate use of temporary utilities to 
minimize waste. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 
occupied areas. 

3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sanitary Facilities: Provide temporary toilets, wash facilities, eyewash facilities, and drinking 
water for use of construction personnel. Comply with requirements of authorities having 
jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. 

C. Temporary Heating and Cooling: Provide temporary heating and cooling required by 
construction activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of low temperatures or high humidity. Select equipment that 
will not have a harmful effect on completed installations or elements being installed. 

1. Provide temporary dehumidification systems when required to reduce ambient and 
substrate moisture levels to level required to allow installation or application of finishes 
and their proper curing or drying. 

D. Electric Power Service: Provide electric power service and distribution system of sufficient size, 
capacity, and power characteristics required for construction operations. 

E. Lighting: Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 
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F. Telephone Service: Provide key personnel with mobile telephones and distribute numbers to all 
interested parties. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. Comply with the following: 
1. Utilize designated area within existing building for temporary field offices. 
2. Maintain support facilities until Architect schedules Substantial Completion inspection. 

Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touch up signs so they are legible at all times. 

D. Waste Disposal Facilities: Comply with requirements specified in Section 017419 
"Construction Waste Management and Disposal." 

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

F. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress. If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 
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3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 

B. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations. Protect tree root 
systems from damage, flooding, and erosion. 

C. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion. Perform control operations lawfully, using materials approved by authorities 
having jurisdiction. 

D. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. Provide signage directing occupants to temporary 
egress. 

E. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 
and completed, from exposure, foul weather, other construction operations, and similar 
activities. Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 
temporary enclosures. 

F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by Owner and tenants from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 
and fire-retardant-treated plywood on construction operations side. 

2. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated assemblies. 

3. Provide walk-off mats at each entrance through temporary partition. 

3.6 MOISTURE AND MOLD CONTROL 

A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with 
Moisture and Mold Protection Plan. 

B. Exposed Construction Period: Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect as follows: 

1. Protect porous materials from water damage. 
2. Protect stored and installed material from flowing or standing water. 
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3. Keep porous and organic materials from coming into prolonged contact with concrete. 
4. Remove standing water from decks. 
5. Keep deck openings covered or dammed. 

C. Partially Enclosed Construction Period: After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with 
high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard and replace stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows wet materials adequate time to dry before 

enclosing the material in gypsum board or other interior finishes. 

D. Controlled Construction Period: After completing and sealing of the building enclosure but 
prior to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2. Use temporary or permanent HVAC system to control humidity within ranges specified 

for installed and stored materials. 
3. Comply with manufacturer's written instructions for temperature, relative humidity, and 

exposure to water limits. 

3.7 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 
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2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for requests for substitutions. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock. The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Salvaged items or items reused from other projects are not considered new 
products. Items that are manufactured or fabricated to include recycled content materials 
are considered new products, unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved 
through the comparable product submittal process described in Part 2 "Comparable 
Products" Article, to have the indicated qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics that equal 
or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product 
is named and accompanied by the words "basis-of-design product," including make or model 
number or other designation. Published attributes and characteristics of basis-of-design product 
establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 
description, product attributes and characteristics may be listed to establish the significant 
qualities related to type, function, in-service performance and physical properties, weight, 
dimension, durability, visual characteristics, and other special features and requirements 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification.  

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with 
requirements" introduces a product selection procedure in an individual Specification Section, 
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provide products qualified under the specified product procedure. In the event that a named 
product or product by a named manufacturer does not meet the other requirements of the 
specifications, select another named product or product from another named manufacturer that 
does meet the requirements of the specifications; submit a comparable product request or 
substitution request, if applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration of a 
comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to be 
replaced, including Specification Section number and title and Drawing numbers and 
titles. 

2. Data indicating compliance with the requirements specified in Part 2 "Comparable 
Products" Article. 

E. Basis-of-Design Product Specification Submittal: An action submittal complying with 
requirements in Section 013300 "Submittal Procedures." 

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations 
on substitutions. 

1.3 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions. 

1.5 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual 
manufacturer for a particular product and issued in the name of the Owner or endorsed by 
manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner and issued in the name of the Owner or endorsed by 
manufacturer to Owner. 
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B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information and 
properly executed. 

2. Specified Form: When specified forms are included in the Project Manual, prepare a 
written document, using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 
undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties meeting 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

B. Product Selection Procedures: 

1. Sole Product: Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements. Comparable products or substitutions for 
Contractor's convenience will not be considered. 

a. Sole product may be indicated by the phrase "Subject to compliance with 
requirements, provide the following." 

2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance 
with requirements, provide products by the following." 

3. Limited List of Products: Where Specifications include a list of names of both 
manufacturers and products, provide one of the products listed that complies with 
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requirements. Comparable products or substitutions for Contractor's convenience will be 
considered. 

a. Limited list of products may be indicated by the phrase "Subject to compliance 
with requirements, provide one of the following." 

4. Non-Limited List of Products: Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed or an unnamed 
product that complies with requirements. 

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' 
names, provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience will  be 
considered unless otherwise indicated. 

6. Non-Limited List of Manufacturers: Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed or a product by an 
unnamed manufacturer that complies with requirements. 

7. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers. 
Drawings and Specifications may additionally indicate sizes, profiles, dimensions, and 
other characteristics that are based on the product named. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one of the 
other named manufacturers. 

a. For approval of products by unnamed manufacturers, comply with requirements in 
Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's 
sample," provide a product that complies with requirements and matches Architect's sample. 
Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or a similar phrase, select a product that complies 
with requirements. Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 

E. Sustainable Product Selection: Where Specifications require product to meet sustainable 
product characteristics, select products complying with indicated requirements. Comply with 
requirements in Division 01 sustainability requirements Section and individual Specification 
Sections. 

1. Select products for which sustainable design documentation submittals are available from 
manufacturer. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's 
request for comparable product when the following conditions are satisfied. If the following 
conditions are not satisfied, Architect may return requests without action, except to record 
noncompliance with the following requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is 
consistent with the Contract Documents, will produce the indicated results, and is 
compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named 
basis-of-design product. Significant product qualities include attributes, such as type, 
function, in-service performance and physical properties, weight, dimension, durability, 
visual characteristics, and other specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects, with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request 
additional information or documentation for evaluation, as specified in Section 013300 
"Submittal Procedures." 

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures." 
2. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

C. Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate 
specified submittal requirements of individual Specification Section in combined submittal for 
comparable products. Approval by the Architect of Contractor's request for use of comparable 
product and of individual submittal requirements will also satisfy other submittal requirements. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work, including, but not limited to, the following: 

1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Progress cleaning. 
6. Starting and adjusting. 
7. Protection of installed construction. 

B. Related Requirements: 
1. Section 017700 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, replacing defective work, and final cleaning. 

1.2 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 
subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of subsequent work. 

1.3 QUALITY ASSURANCE 

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements: When cutting and patching structural elements, or when 
encountering the need for cutting and patching of elements whose structural function is 
not known, notify Architect of locations and details of cutting and await directions from 
Architect before proceeding. Shore, brace, and support structural elements during cutting 
and patching. Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or increase deflection. 

2. Operational Elements: Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
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reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of specified products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. Use materials that are not considered hazardous. 

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed. Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, gas service piping, and water-service piping; underground 
electrical services; and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 
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B. Examination and Acceptance of Conditions: Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, 
move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction. Coordinate with authorities having 
jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 
clarification of the Contract Documents, submit a request for information to Architect in 
accordance with requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks and existing conditions. If 
discrepancies are discovered, notify Architect promptly. 

B. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations. 

C. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work. Transfer survey markings and elevations for use with control lines and levels. 
Level foundations and piers from two or more locations. 



EXECUTION 017300 - 4 

D. Record Log: Maintain a log of layout control work. Record deviations from required lines and 
levels. Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used. Make the log 
available for reference by Architect. 

3.4 INSTALLATION 

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated. 

1. Make vertical work plumb, and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and 

90 inches (2300 mm) in unoccupied spaces, unless otherwise indicated on Drawings. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure satisfactory results as judged 
by Architect. Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations, so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy of type expected for 
Project. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on-site and placement in permanent locations. 

F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise 
levels. 

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be 
factory prepared and field installed. Check Shop Drawings of other portions of the Work to 
confirm that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work. Where size and type of attachments are not indicated, verify size 
and type required for load conditions with manufacturer. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
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integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, 
arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together 
to form hairline joints. 

J. Repair or remove and replace damaged, defective, or nonconforming Work. 

1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and 
replacing defective Work. 

3.5 CUTTING AND PATCHING 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

C. Temporary Support: Provide temporary support of Work to be cut. 

D. Protection: Protect in-place construction during cutting and patching to prevent damage. 
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with 
requirements in Section 011000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to minimize interruption to occupied areas. 

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction. If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping. Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 



EXECUTION 017300 - 6 

4. Excavating and Backfilling: Comply with requirements in applicable Sections where 
required by cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 
removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work. Patch with durable seams that are as invisible as 
practicable, as judged by Architect. Provide materials and comply with installation requirements 
specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 
into retained adjoining construction in a manner that will eliminate evidence of patching 
and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even 
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final 
paint coat over entire unbroken surface containing the patch, corner to corner of 
wall and edge to edge of ceiling. Provide additional coats until patch blends with 
adjacent surfaces. 

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.6 PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 
Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 
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2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 
containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended. If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from 
damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 
down sewers or into waterways. Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 
Section 019113 "General Commissioning Requirements." 
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B. Start equipment and operating components to confirm proper operation. Remove 
malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation. Adjust operating components for proper operation 
without binding. 

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 
Replace damaged and malfunctioning controls and equipment. 

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.8 PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Repair Work previously completed and subsequently damaged during construction period. 
Repair to like-new condition. 

C. Protection of Existing Items: Provide protection and ensure that existing items to remain 
undisturbed by construction are maintained in condition that existed at commencement of the 
Work. 

D. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 

B. Related Requirements: 

1. Section 017823 "Operation and Maintenance Data" for additional operation and 
maintenance manual requirements. 

2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record 
Specifications, and Record Product Data. 

3. Section 017900 "Demonstration and Training" for requirements to train the Owner's 
maintenance personnel to adjust, operate, and maintain products, equipment, and 
systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest-control inspection. 

1.4 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons 
why the Work is incomplete. 
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B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including Project 
Record Documents, operation and maintenance manuals, damage or settlement surveys, 
property surveys, and similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Architect. Label with manufacturer's name and model number. 

5. Submit testing, adjusting, and balancing records. 
6. Submit sustainable design submittals not previously submitted. 
7. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings specified in 
Section 017900 "Demonstration and Training." 

6. Advise Owner of changeover in utility services. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements. 
10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the Work will be completed and ready for final inspection and 
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued. 
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1.5 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final 
Completion, complete the following: 

1. Submit a final Application for Payment in accordance with Section 012900 "Payment 
Procedures." 

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

4. Submit pest-control final inspection report. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the Work will be completed and ready for final inspection and tests. On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection 
or will notify Contractor of construction that must be completed or corrected before certificate 
will be issued. 

1.6 LIST OF INCOMPLETE ITEMS 

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, listed by room or space number. 
2. Organize items applying to each space by major element, including categories for 

ceilings, individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. MS Excel Electronic File: Architect will return annotated file. 

1.7 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 
the Work where warranties are indicated to commence on dates other than date of Substantial 
Completion, or when delay in submittal of warranties might limit Owner's rights under 
warranty. 
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B. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. 

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit by email to Architect. 

D. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
(215-by-280-mm) paper. 

E. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site of rubbish, waste material, litter, and other foreign substances. 
b. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 
weathering of exterior surfaces. Restore reflective surfaces to their original 
condition. 
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c. Remove debris and surface dust from limited-access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

d. Clean flooring, removing debris, dirt, and staining; clean according to 
manufacturer's recommendations. 

e. Vacuum and mop concrete. 
f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
g. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 
Polish mirrors and glass, taking care not to scratch surfaces. 

h. Remove labels that are not permanent. 
i. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 

similar equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

k. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

l. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on 
inspection. 

1) Clean HVAC system in compliance with NADCA ACR.  

m. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 
n. Clean strainers. 
o. Leave Project clean and ready for occupancy. 

C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities 
and Controls." Prepare written report. 

D. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 
"Temporary Facilities and Controls." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations required by Section 017300 "Execution" before 
requesting inspection for determination of Substantial Completion. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory manuals. 
2. Emergency manuals. 
3. Systems and equipment operation manuals. 
4. Systems and equipment maintenance manuals. 
5. Product maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Submit operation and maintenance manuals indicated. Provide content for each manual as 
specified in individual Specification Sections, and as reviewed and approved at the time of 
Section submittals. Submit reviewed manual content formatted and organized as required by 
this Section. 

1. Architect will comment on whether content of operation and maintenance submittals is 
acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 

B. Format: Submit operation and maintenance manuals in the following format: 

1. Submit by email to Architect. Enable reviewer comments on draft submittals. 

C. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 10 days before commencing demonstration and training. 
Architect will return copy with comments. 

1. Correct or revise each manual to comply with Architect's comments. Submit copies of 
each corrected manual within 15 days of receipt of Architect's comments and prior to 
commencing demonstration and training. 

D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 
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1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into 
individual composite bookmarked files, then create composite manual, so that resulting 
bookmarks reflect the system, subsystem, and equipment names in a readily navigated 
file tree. Configure electronic manual to display bookmark panel on opening file. 

1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of equipment not 
part of a system. Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page: Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
8. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents: List each product included in manual, identified by product name, indexed to 
the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 
system, subsystem, and equipment. If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

E. Identification: In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents. If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems." 
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1.5 EMERGENCY MANUALS 

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Content: Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

C. Type of Emergency: Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals. Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

E. Emergency Procedures: Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS 

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating 
operation of each system, subsystem, and piece of equipment not part of a system. Include 
information required for daily operation and management, operating standards, and routine and 
special operating procedures. 

B. Content: In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor has delegated design responsibility. 
3. Operating standards. 
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4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

C. Descriptions: Include the following: 

1. Product name and model number. Use designations for products indicated on Contract 
Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

D. Operating Procedures: Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 
installed. 

F. Piped Systems: Diagram piping as installed, and identify color coding where required for 
identification. 

1.7 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating 
maintenance of each system, subsystem, and piece of equipment not part of a system. Include 
manufacturers' maintenance documentation, preventive maintenance procedures and frequency, 
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information. 

B. Content: For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranties and bonds, as described below. 
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C. Manufacturers' Maintenance Documentation: Include the following information for each 
component part or piece of equipment: 

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product 
or component installed. Mark each sheet to identify each product or component 
incorporated into the Work. If data include more than one item in a tabular format, 
identify each item using appropriate references from the Contract Documents. Identify 
data applicable to the Work and delete references to information not applicable. 

a. Prepare supplementary text if manufacturers' standard printed data are not 
available and where the information is necessary for proper operation and 
maintenance of equipment or systems. 

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 
and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures: Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

H. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams. Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1.8 PRODUCT MAINTENANCE MANUALS 

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work. 
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B. Content: Organize manual into a separate section for each product, material, and finish. Include 
source information, product information, maintenance procedures, repair materials and sources, 
and warranties and bonds, as described below. 

C. Product Information: Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures: Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources: Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Project Record Documents, 
including the following: 

1. Record Drawings. 
2. Record specifications. 
3. Record Product Data. 

B. Related Requirements: 

1. Section 017823 "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings: Comply with the following: 
1. Number of Copies: Submit copies of Record Drawings as follows: 

a. Initial Submittal: 
1) Submit PDF electronic files of scanned record prints and one set of file 

prints. 
2) Architect will indicate whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable. 

b. Final Submittal: 
1) Submit PDF electronic files of scanned Record Prints and three set(s) of file 

prints. 
2) Print each drawing, whether or not changes and additional information were 

recorded. 

B. Record Specifications: Submit annotated PDF electronic files and 1paper copies of Project's 
Specifications, including addenda and Contract modifications. 

C. Record Product Data: Submit annotated PDF electronic files and directories of each 
submittal. 

1. Where record Product Data are required as part of operation and maintenance manuals, 
submit duplicate marked-up Product Data as a component of manual. 
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1.3 RECORD DRAWINGS 

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised drawings as modifications are issued. 

1. Preparation: Mark record prints to show the actual installation, where installation varies 
from that shown originally. Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 
e. Cross-reference record prints to corresponding photographic documentation. 

2. Content: Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Depths of foundations. 
d. Locations and depths of underground utilities. 
e. Revisions to routing of piping and conduits. 
f. Revisions to electrical circuitry. 
g. Actual equipment locations. 
h. Duct size and routing. 
i. Locations of concealed internal utilities. 
j. Changes made by Change Order or Construction Change Directive. 
k. Changes made following Architect's written orders. 
l. Details not on the original Contract Drawings. 
m. Field records for variable and concealed conditions. 
n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish 
between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Architect. When authorized, prepare a full set 
of corrected digital data files of the Contract Drawings, as follows: 

1. Format: Same digital data software program, version, and operating system as for the 
original Contract Drawings. 
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2. Incorporate changes and additional information previously marked on record prints. 
Delete, redraw, and add details and notations where applicable. 

3. Refer instances of uncertainty to Architect for resolution. 
4. Architect will furnish Contractor with one set of digital data files of the Contract 

Drawings for use in recording information. 

C. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 
paper cover sheets. Include identification on cover sheets. 

2. Format: Annotated PDF electronic file with comment function enabled. 
3. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

4. Identification: As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect. 
e. Name of Contractor. 

1.4 RECORD SPECIFICATIONS 

A. Preparation: Mark Specifications to indicate the actual product installation, where installation 
varies from that indicated in Specifications, addenda, and Contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. For each principal product, indicate whether Record Product Data has been submitted in 
operation and maintenance manuals instead of submitted as Record Product Data. 

5. Note related Change Orders, Record Product Data, and Record Drawings where 
applicable. 

B. Format: Submit record specifications as annotated PDF electronic file. 

1.5 RECORD PRODUCT DATA 

A. Recording: Maintain one copy of each submittal during the construction period for Project 
Record Document purposes. Post changes and revisions to Project Record Documents as they 
occur; do not wait until end of Project. 

B. Preparation: Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 
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1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and Record Drawings where 
applicable. 

C. Format: Submit Record Product Data as annotated PDF electronic file. 

1. Include Record Product Data directory organized by Specification Section number and 
title, electronically linked to each item of Record Product Data. 

1.6 MAINTENANCE OF RECORD DOCUMENTS 

A. Maintenance of Record Documents: Store Record Documents in the field office apart from the 
Contract Documents used for construction. Do not use Project Record Documents for 
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss. Provide access to Project Record Documents 
for Architect's reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Instruction in operation and maintenance of systems, subsystems, and equipment. 

1.2 INFORMATIONAL SUBMITTALS 

1.3 QUALITY ASSURANCE 

A. Instructor Qualifications: A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

1.4 COORDINATION 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction 
time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals. Do not submit instruction program until operation and maintenance data 
have been reviewed and approved by Architect. 

1.5 INSTRUCTION PROGRAM 

A. Program Structure: Develop an instruction program that includes individual training modules 
for each system and for equipment not part of a system. 

B. Training Modules: Develop a including instruction for the following as applicable to the system, 
equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria: Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
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e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation: Review the following items in detail: 

a. Emergency manuals. 
b. Systems and equipment operation manuals. 
c. Systems and equipment maintenance manuals. 
d. Product maintenance manuals. 
e. Project Record Documents. 
f. Identification systems. 
g. Warranties and bonds. 
h. Maintenance service agreements and similar continuing commitments. 

3. Emergencies: Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations: Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments: Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting: Include the following: 

a. Diagnostic instructions. 
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b. Test and inspection procedures. 

7. Maintenance: Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning. 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs: Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

1.6 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training 
module. Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operation and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

B. Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

C. Training Location and Reference Material: Conduct training on-site in the completed and fully 
operational facility using the actual equipment in-place. Conduct training using final operation 
and maintenance data submittals. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

END OF SECTION 017900 
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SECTION 024116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of buildings and site improvements. 
2. Disconnecting, capping or sealing, and removing site utilities. 
3. Salvaging items for reuse by Owner. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for dust control and noise control. Indicate 
proposed locations and construction of barriers. 

B. Schedule of building demolition activities with starting and ending dates for each activity. 

C. Predemolition photographs or video. 

1.5 CLOSEOUT SUBMITTALS 

A. Inventory of items that have been removed and salvaged. 

1.6 FIELD CONDITIONS 

A. Buildings to be demolished will be vacated and their use discontinued before start of the Work. 
1. Maintain access to existing walkways, exits, and other facilities used by occupants of 

adjacent buildings. 

a. Do not close or obstruct walkways, exits, or other facilities used by occupants of 
adjacent buildings without written permission from authorities having jurisdiction. 
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B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. Lead-based paint? 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner. Hazardous materials will be removed by Owner 
under a separate contract. 

D. On-site storage or sale of removed items or materials is not permitted. 

E. Arrange demolition schedule so as not to interfere with Operations of adjacent occupied 
buildings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

2.2 SOIL MATERIALS 

Retain this article for backfilling voids that result from demolition operations in below-grade areas. 
Coordinate with requirements in Part 3. 

A. Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition operations. 

B. Perform an engineering survey of condition of building to determine whether removing any 
element might result in structural deficiency or unplanned collapse of any portion of structure or 
adjacent structures during building demolition operations. 

C. Inventory and record the condition of items to be removed and salvaged. 
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3.2 PREPARATION 

A. Salvaged Items: Comply with the following: 

1. Clean salvaged items of dirt and demolition debris. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to storage area [designated by Owner] [indicated on Drawings]. 
5. Protect items from damage during transport and storage. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off utilities 
serving buildings and structures to be demolished. 
1. Arrange to shut off utilities with utility companies. 
2. If removal, relocation, or abandonment of utility services will affect adjacent occupied 

buildings, then provide temporary utilities that bypass buildings and structures to be 
demolished and that maintain continuity of service to other buildings and structures. 

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve, or 
plug and seal remaining portion of pipe or conduit after bypassing according to 
requirements of authorities having jurisdiction. 

4. Do not start demolition work until utility disconnecting and sealing have been completed 
and verified in writing. 

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other 
building facilities during demolition operations. Maintain exits from existing buildings. 

B. Existing Utilities to Remain: Maintain utility services to remain and protect from damage 
during demolition operations. Do not interrupt existing utilities serving adjacent occupied or 
operating facilities unless authorized in writing by Owner and authorities having jurisdiction. 

C. Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and 
covered passageways, where required by authorities having jurisdiction and as indicated. 
Comply with requirements in Section 015000 "Temporary Facilities and Controls." 

1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip 

line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to people 

and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition area and 

to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain 

and that are exposed to building demolition operations. 
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and 

dirt migration to occupied portions of adjacent buildings. 
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D. Remove temporary barriers and protections where hazards no longer exist. Where open 
excavations or other hazardous conditions remain, leave temporary barriers and protections in 
place. 

3.5 DEMOLITION 

A. General: Demolish indicated buildings and site improvements completely. Use methods 
required to complete the Work within limitations of governing regulations and as follows: 

1. Do not use cutting torches until work area is cleared of flammable materials. Maintain 
portable fire-suppression devices during flame-cutting operations. 

2. Maintain fire watch during and for at least two hours after flame-cutting operations. 
3. Maintain adequate ventilation when using cutting torches. 
4. Locate building demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

B. Site Access and Temporary Controls: Conduct building demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. Provide 
alternate routes around closed or obstructed trafficways if required by authorities having 
jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with 
governing environmental-protection regulations. 

C. Explosives: Use of explosives is not permitted. 

D. Proceed with demolition of structural framing members systematically, from higher to lower 
level. Complete building demolition operations above each floor or tier before disturbing 
supporting members on the next lower level. 

E. Remove debris from elevated portions of the building by chute, hoist, or other device that will 
convey debris to grade level in a controlled descent. 

F. Salvage: Items to be removed and salvaged are indicated [on Drawings.] [below:] 

1. <Insert items to be salvaged>. 

G. Demolish foundation walls and other below-grade construction that are within footprint of 
new construction and extending 5 feet (1.5 m) outside footprint indicated for new 
construction. 

1. Remove below-grade construction, including basements, foundation walls, and footings, 
to at least 6 inches (150 mm) below grade. 

H. Existing Utilities: Demolish existing utilities and below-grade utility structures that are within 5 
feet (1.5 m) outside footprint indicated for new construction. Abandon utilities outside this area. 
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I. Below-Grade Areas: Completely fill below-grade areas and voids resulting from building 
demolition operations with satisfactory soil materials according to backfill requirements in 
Section 312000 "Earth Moving." 

J. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free 
from irregular surface changes. Provide a smooth transition between adjacent existing grades 
and new grades. 

K. Promptly repair damage to adjacent buildings caused by demolition operations. 

3.6 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction. 

B. Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by building 
demolition operations. Return adjacent areas to condition existing before building demolition 
operations began. 

END OF SECTION 024116 
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SECTION 030130 - MAINTENANCE OF CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Removal of deteriorated concrete and reinforcement and subsequent replacement and 
patching. 

2. Floor joint repair. 
3. Epoxy crack injection. 
4. Corrosion-inhibiting treatment. 
5. Polymer sealers. 

1.2 UNIT PRICES 

A. Unit prices include the cost of preparing existing construction to receive the work indicated. 

B. Concrete Removal and Replacement or Patching:  Work will be paid for by the cubic foot  
computed on the basis of rectangular solid shapes approximating the actual shape of concrete 
removed and replaced with average depths, widths, and lengths, measured to the nearest inch. 

1. Reinforcing bar replacement will be paid for separately by the pound of replacement steel 
with welded and mechanical splices paid for by the unit. 

C. Epoxy Crack Injection:  Work will be paid for by the linear foot of crack injected. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For installers. 

1. For products required to be installed by workers approved by product manufacturers, 
include letters of acceptance by product manufacturers certifying that installers are 
approved to apply their products. 

C. Material Certificates:  For each type of product indicated, signed by manufacturers. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer that employs workers trained and approved by manufacturer 
to apply concrete patching and rebuilding materials and epoxy crack injection materials. 
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B. Mockups:  Build mockups for concrete removal and patching, epoxy crack injection, and 
polymer sealers to demonstrate aesthetic effects and set quality standards for materials and 
execution. 

1. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

PART 2 - PRODUCTS 

2.1 BONDING AGENTS 

A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Product that consists of 
water-insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-
inhibiting chemicals that forms a protective film on steel reinforcement. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company (The); Corr-Bond. 
b. Kaufman Products, Inc; Surepoxy HM EPL. 
c. Sika Corporation; Armatec 110 EpoCem. 
d. Sonneborn, Div. of ChemRex; Sonoprep. 
e. Sto Corp., Concrete Restoration Division; Sto Bonding and Anti-Corrosion Agent. 
f. Tamms Industries, Inc.; Duralprep A.C. 

B. Epoxy Bonding Agent:  ASTM C 881/C 881M, Type II. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Anti-Hydro International, Inc.; Poly-Epoxy Bonding #100. 
b. ChemCo Systems; CCS Bonder Liquid, LWL or SWL. 
c. Kaufman Products, Inc.; SurePoxy HM EPL. 
d. Meadows, W. R., Inc.; Sealtight Rezi-Weld 1000. 
e. Sika Corporation; Sikadur 32, Hi-Mod; Sikadur 32. 
f. Sonneborn, Div. of ChemRex; Epogel or Epogrip. 

2. Thin Film Open Time:  Not less than two hours. 

C. Latex Bonding Agent:  ASTM C 1059, Type II at exterior locations and where indicated, Type I 
at other locations. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Latex Bonding Agent, Type I: 

1) Euclid Chemical Company (The); Euco Weld. 
2) Kaufman Products, Inc.; Sureweld. 
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3) Meadows, W. R. Inc.; Intralok. 
4) Sika Corporation; Sikalatex. 
5) US MIX Products Company; US Spec Bondcoat. 

b. Latex Bonding Agent, Type II: 

1) Dayton Superior Corporation; Day-Chem Ad Bond (J-40). 
2) Euclid Chemical Company (The); Flex-Con. 
3) Kaufman Products, Inc.; Surebond. 
4) Meadows, W. R. Inc.; Sealtight Acry-Lok. 
5) Sonneborn, Div. of ChemRex; Acrylic Additive. 
6) US MIX Products Company; US Spec Acrylcoat. 

2.2 PATCHING MORTAR 

A. Patching Mortar, General: 

1. Unless otherwise indicated, use any of the products specified in this Article. 
2. Overhead Patching Mortar:  For overhead repairs, use patching mortar recommended by 

manufacturer for overhead use and as specified in this Article. 
3. Coarse Aggregate for Adding to Patching Mortar:  Washed aggregate complying with 

ASTM C 33, Size No. 8, Class 5S.  Add only as permitted by patching mortar 
manufacturer. 

B. Cementitious Patching Mortar:  Packaged, dry mix complying with ASTM C 928. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cementitious Patching Mortar: 

1) Kaufman Products, Inc.; Hicap. 
2) MBT Protection and Repair, Div. of ChemRex; Emaco S88 CI. 
3) Sika Corporation; Sikarepair 223. 
4) Sonneborn, Div. of ChemRex; Deep Pour Mortar. 
5) Sto Corp., Concrete Restoration Division; Sto Full-Depth Repair Mortar. 
6) ThoRoc, Div. of ChemRex; LA Repair Mortar. 

2.3 CONCRETE 

A. Concrete Materials and Admixtures:  Comply with Division 03 Section “Miscellaneous Cast-in-
Place Concrete." 

B. Steel and Fiber Reinforcement and Reinforcement Accessories:  Comply with Division 03 
Section "Miscellaneous Cast-in-Place Concrete." 

C. Form-Facing Materials:  Comply with Division 03 Section "Miscellaneous Cast-in-Place 
Concrete." 
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2.4 MISCELLANEOUS MATERIALS 

A. Epoxy Joint Filler:  2-component, semirigid, 100 percent solids, epoxy resin with a Type A 
Shore durometer hardness of at least 80 per ASTM D 2240. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Anti-Hydro International, Inc.; Groove & Crack Filler #250. 
b. ChemCo Systems; CCS Grout, Control Joint, or Control Joint - HB. 
c. Kaufman Products, Inc.; Surepoxy Flexijoint. 
d. MBT Protection and Repair, Div. of ChemRex; Masterfill 300i. 
e. Meadows, W. R., Inc.; Sealtight Rezi-Weld Flex. 
f. Sika Corporation; Sikadur 51 NS or Sikadur 51 SL. 

B. Polyurea Joint Filler:  2-component, semirigid, 100 percent solids, polyurea resin with a Type A 
Shore durometer hardness of at least 80 per ASTM D 2240. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ASTC Polymers; Penetron 3003. 
b. Dayton Superior Corporation; Joint Saver II. 
c. Euclid Chemical Company (The); Euco Qwikjoint 200. 
d. MBT Protection and Repair, Div. of ChemRex; Masterfill 400 CT. 
e. Sonneborn, Div. of ChemRex; Sonolastic TF-100. 

C. Epoxy Crack Injection Adhesive:  ASTM C 881/C 881M, Type I, solvent free. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. ChemCo Systems; CCS Grout, Standard. 
b. Dayton Superior Corporation; Sure-Inject (J-56). 
c. MBT Protection and Repair, Div. of ChemRex; Concresive Standard LVI. 
d. Meadows, W. R., Inc.; Sealtight Rezi-Weld LV. 
e. Sika Corporation; Sikadur 35, Hi-Mod LV. 
f. Sonneborn, Div. of ChemRex; Epofil. 
g. Tamms Industries, Inc.; Duralcrete LV. 
h. US MIX Products Company; US Spec Maxi - Bond 500LV. 

D. Capping Adhesive:  Product manufactured for use with crack injection adhesive by same 
manufacturer. 

E. Corrosion-Inhibiting Treatment Materials:  Water-based solution of alkaline corrosion-
inhibiting chemicals that penetrates concrete by diffusion and forms a protective film on steel 
reinforcement. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Cortec Corporation; MCI 2020. 
b. Degussa Corporation; Protectosil CIT. 
c. Fox industries, Inc.; FX-361 Migratory Corrosion Inhibitor. 
d. Sika Corporation; Sika Ferrogard 903. 
e. Sonneborn, Div. of ChemRex; Corrosion Inhibitor. 

F. Polymer Sealer:  Low-viscosity epoxy penetrating sealer recommended by manufacturer for 
application to exterior concrete traffic surfaces. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Epoxy Sealers: 

1) ChemCo Systems; CCS Coating, Epoxy Healer Sealer. 
2) Euclid Chemical Company (The); Euco #512 Epoxy Sealer. 
3) Fox Industries, Inc.; FX-452 Epoxy Penetrating Sealer. 
4) Kaufman Products, Inc.; SurePoxy Penetrating Sealer. 
5) MBT Protection and Repair, Div. of ChemRex; Masterseal GP. 
6) Thermal-Chem; Hairline Crack Sealer, Product 207. 
7) Unitex; Pro-Seal HS. 
8) US MIX Products Company; US Spec Eposeal LVS. 

2.5 MIXES 

A. Mix products, in clean containers, according to manufacturer's written instructions. 

1. Add clean silica sand and coarse aggregates to products only as recommended by 
manufacturer. 

2. Do not add water, thinners, or additives unless recommended by manufacturer. 
3. When practical, use manufacturer's premeasured packages to ensure that materials are 

mixed in proper proportions.  When premeasured packages are not used, measure 
ingredients using graduated measuring containers; do not estimate quantities or use 
shovel or trowel as unit of measure. 

4. Do not mix more materials than can be used within recommended open time.  Discard 
materials that have begun to set. 

B. Dry-Pack Mortar:  Mix with just enough liquid to form damp cohesive mixture that can be 
squeezed by hand into a ball but is not plastic. 

C. Concrete:  Comply with Division 03 Section "Miscellaneous Cast-in-Place Concrete." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Notify Architect seven days in advance of dates when areas of deteriorated or delaminated 
concrete and deteriorated reinforcing bars will be located. 



MAINTENANCE OF CAST-IN-PLACE CONCRETE 030130 - 6 

B. Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and 
mark boundaries.  Mark areas for removal by simplifying and squaring off boundaries.  At 
columns and walls make boundaries level and plumb, unless otherwise indicated. 

C. Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth 
of cover.  Calibrate pachometer, using depth of cover measurements, and verify depth of cover 
in removal areas using pachometer. 

3.2 PREPARATION 

A. Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and 
surrounding buildings from injury resulting from concrete rehabilitation work. 

1. Neutralize and collect alkaline and acid wastes according to requirements of authorities 
having jurisdiction, and dispose of by legal means off Owner's property. 

2. Dispose of runoff from wet operations by legal means and in a manner that prevents soil 
erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors. 

B. Shoring:  Install temporary supports before beginning concrete removal. 

C. Concrete Removal: 

1. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch (13 mm).  
Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement. 

2. Remove deteriorated and delaminated concrete by breaking up and dislodging from 
reinforcement. 

3. Remove additional concrete, if necessary, to provide a depth of removal of at least[1/2 
inch (13 mm) over entire removal area. 

4. Where half or more of the perimeter of reinforcing bar is exposed, bond between 
reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, 
remove concrete from entire perimeter of bar and to provide at least a 3/4-inch (19-mm) 
clearance around bar. 

5. Test areas where concrete has been removed by tapping with hammer, and remove 
additional concrete until unsound and disbonded concrete is completely removed. 

6. Provide fractured aggregate surfaces with a profile of at least 1/8 inch (3 mm) that are 
approximately perpendicular or parallel to original concrete surfaces.  At columns and 
walls, make top and bottom surfaces level, unless otherwise directed. 

7. Thoroughly clean removal areas of loose concrete, dust, and debris. 

D. Reinforcing Bar Preparation:  Remove loose and flaking rust from reinforcing bars by abrasive 
blast cleaning, needle scaling, or wire brushing until only tightly bonded light rust remains. 

1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 2 or more 
adjacent bars, cut bars and remove and replace.  Remove additional concrete as necessary 
to provide at least 3/4-inch (19-mm) clearance at existing and replacement bars.  Splice 
replacement bars to existing bars according to ACI 318 (ACI 318M), by lapping, 
welding, or using mechanical couplings. 
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E. Preparation of Floor Joints for Repair:  Saw-cut joints full width to edges and depth of spalls, 
but not less than 1 inch (25 mm) deep.  Clean out debris and loose concrete; vacuum or blow 
clear with compressed air. 

F. Surface Preparation for Corrosion-Inhibiting Treatment:  Clean concrete by low-pressure water 
cleaning and detergent scrubbing to remove dirt, oils, films, and other materials detrimental to 
treatment application.  Allow surface to dry before applying corrosion-inhibiting treatment. 

G. Surface Preparation for Sealers:  Clean concrete by low-pressure water cleaning anddetergent 
scrubbing to remove dirt, oils, films, and other materials detrimental to sealer application. 

H. Surface Preparation for Sealers:  Acid etch surface of concrete to produce a surface profile 
matching CSP 1 per ICRI 03732. Prepare surface for acid etching by detergent scrubbing to 
remove oils and films that may prevent acid penetration. 

1. Remove excess acid solution, reaction products, and debris by squeegeeing or 
vacuuming. 

2. Scrub surface with an alkaline detergent, rinse, and squeegee or vacuum. 
3. Check acidity of surface with pH test paper and continue rinsing until pH is acceptable. 
4. When pH is acceptable and surface is clean, vacuum dry. 

3.3 APPLICATION 

A. General:  Comply with manufacturer's written instructions and recommendations for application 
of products, including surface preparation. 

B. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Apply to reinforcing bars  
by stiff brush or hopper spray according to manufacturer's written instructions.  Apply to 
reinforcing bars in two coats, allowing first coat to dry two to three hours before applying 
second coat.  Allow to dry before placing patching mortar or concrete. 

C. Epoxy Bonding Agent:  Apply to reinforcing bars and concrete by brush, roller, or spray 
according to manufacturer's written instructions, leaving no pinholes or other uncoated areas.  
Apply patching mortar or concrete while epoxy is still tacky.  If epoxy dries, recoat before 
placing patching mortar or concrete. 

D. Latex Bonding Agent, Type II:  Mix with portland cement and scrub into concrete surface 
according to manufacturer's written instructions.  Apply patching mortar or concrete while 
bonding agent is still wet.  If bonding agent dries, recoat before placing patching mortar or 
concrete. 

E. Latex Bonding Agent, Type I:  Apply to concrete by brush roller or spray.  Allow to dry before 
placing patching mortar or concrete. 

F. Patching Mortar:  Unless otherwise recommended by manufacturer, apply as follows: 

1. Wet substrate thoroughly and then remove standing water.  Scrub a slurry of neat 
patching mortar into substrate, filling pores and voids. 

2. Place patching mortar by troweling toward edges of patch to force intimate contact with 
edge surfaces.  For large patches, fill edges first and then work toward center, always 
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troweling toward edges of patch.  At fully exposed reinforcing bars, force patching 
mortar to fill space behind bars by compacting with trowel from sides of bars. 

3. For vertical patching, place material in lifts of not more than 2 inches (50 mm) nor less 
than 1/4 inch (6 mm).  Do not feather edge. 

4. For overhead patching, place material in lifts of not more than 1-1/2 inches (38 mm) nor 
less than 1/4 inch (6 mm).  Do not feather edge. 

5. After each lift is placed, consolidate material and screed surface. 
6. Where multiple lifts are used, score surface of lifts to provide a rough surface for 

application of subsequent lifts.  Allow each lift to reach final set before placing 
subsequent lifts. 

7. Allow surfaces of lifts that are to remain exposed to become firm and then finish to a 
smooth surface with a wood or sponge float. 

8. Wet-cure cementitious patching materials, including polymer-modified, cementitious 
patching materials, for not less than seven days by water-fog spray or water-saturated 
absorptive cover. 

G. Dry-Pack Mortar:  Use for deep cavities.  Unless otherwise recommended by manufacturer, 
apply as follows: 

1. Provide forms where necessary to confine patch to required shape. 
2. Wet substrate and forms thoroughly and then remove standing water. 
3. Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive 

stick and mallet or hammer.  Do not place more material at a time than can be properly 
compacted.  Continue placing and compacting until patch is approximately level with 
surrounding surface. 

4. After cavity is filled and patch is compacted, trowel surface to match profile and finish of 
surrounding concrete.  A thin coat of patching mortar may be troweled into the surface of 
patch to help obtain required finish. 

5. Wet-cure patch for not less than seven days by water-fog spray or water-saturated 
absorptive cover. 

H. Concrete:  Place according to Division 03 Section "Miscellaneous Cast-in-Place Concrete." and 
as follows: 

1. Apply epoxy bonding agent to reinforcement and concrete substrate. 
2. Apply latex bonding agent to concrete substrate. 
3. Use vibrators to consolidate concrete as it is placed. 
4. At unformed surfaces, screed concrete to produce a surface that when finished with 

patching mortar will match required profile and surrounding concrete. 
5. Wet-cure concrete for not less than seven days by leaving forms in place or keeping 

surfaces continuously wet by water-fog spray or water-saturated absorptive cover. 
6. Fill placement cavities with dry-pack mortar and repair voids with patching mortar.  

Finish to match surrounding concrete. 

I. Joint Filler:  Install in nonmoving floor joints where indicated. 

1. Install filler to a depth of at least 1 inch (25 mm).  Use fine silica sand no more than 1/4 
inch (6 mm) deep to close base of joint.  Do not use sealant backer rods or compressible 
fillers below joint filler. 

2. Install filler so that when cured, it is flush at top surface of adjacent concrete.  If 
necessary, overfill joint and remove excess when filler has cured. 
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J. Epoxy Crack Injection:  Comply with manufacturer's written instructions and the following: 

1. Clean areas to receive capping adhesive of oil, dirt, and other substances that would 
interfere with bond, and clean cracks with oil-free compressed air or low-pressure water 
to remove loose particles. 

2. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart 
than thickness of member being injected.  Seal injection ports in place with capping 
adhesive. 

3. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch (6 
mm) thick by 1 inch (25 mm) wider than crack. 

4. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm) or to a 
width of less than 0.003 inch (0.075 mm), whichever is less. 

5. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower 
parts.  Inject adhesive into ports to refusal, capping adjacent ports when they extrude 
epoxy.  Cap injected ports and inject through adjacent ports until crack is filled. 

6. After epoxy adhesive has set, remove injection ports and grind surfaces smooth. 

K. Corrosion-Inhibiting Treatment:  Apply by brush, roller, or airless spray in two coats at 
manufacturer's recommended application rate.  Remove film of excess treatment by high-
pressure washing before patching treated concrete. 

L. Polymer Sealer:  Apply by brush, roller, or airless spray at manufacturer's recommended 
application rate. 

1. Apply to traffic-bearing surfaces, including parking areas and walks. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to sample materials and perform tests as 
follows: 

1. Patching Mortar, Packaged Mixes:  Eight randomly selected samples tested according to 
ASTM C 928. 

2. Concrete:  As specified in Division 03 Section "Miscellaneous Cast-in-Place Concrete." 
3. Joint Filler:  Core drilled samples to verify proper installation. 

a. Testing Frequency:  One sample for each 100 feet (30 m) of joint filled. 
b. Where samples are taken, fill holes with joint filler. 

4. Epoxy Crack Injection:  Core drilled samples to verify proper installation. 

a. Testing Frequency:  1 sample for each 100 feet (30 m) of crack injected. 
b. Where samples are taken, fill holes with epoxy mortar. 

END OF SECTION 030130 
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SECTION 040120 - MAINTENANCE OF UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes maintenance of unit masonry consisting of brick clay masonry restoration and 
cleaning as follows: 

1. Repairing unit masonry, including replacing units. 
2. Repointing joints. 
3. Preliminary cleaning, including removing plant growth. 
4. Cleaning exposed unit masonry surfaces. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s) 

B. Medium-Pressure Spray:  400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s) 

1.4 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Test bricks and mortar using the Russack System as described 
in “Preservation Brief #2” from the National Park Service.  Perform absorption tests of bricks 
and mortar using RILEM tubes in conformance with RILEM Test Method II.4.   Prepare written 
reports of both sets of tests and submit to Architect and Owner. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction test reports. 

1.6 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Engage an experienced masonry restoration and cleaning 
firm to perform work of this Section.  Firm shall have completed work similar in material, 
design, and extent to that indicated for this Project with a record of successful in-service 
performance.  Experience installing standard unit masonry is not sufficient experience for 
masonry restoration work. 
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1. At Contractor's option, work may be divided between two specialist firms:  one for 
cleaning work and one for repair work. 

2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. 

3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of 
types they will be performing. 

B. Terra Cotta Manufacturer Qualifications:  A firm regularly engaged in manufacturing custom 
architectural terra cotta units for building restoration purposes, of same type and of similar size, 
complexity, and tolerances as those required for the Work. 

C. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set 
quality standards for materials and execution and for fabrication and installation. 

1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to 
have repair work performed.  If not otherwise indicated, size each mockup not smaller 
than 2 adjacent whole units or approximately 48 inches (1200 mm) in least dimension.  
Erect sample areas in existing walls unless otherwise indicated, to demonstrate quality of 
materials, workmanship, and blending with existing work.  Include the following as a 
minimum: 

a. Replacement: 

1) Four brick units replaced. 

b. Patching:  Three small holes at least 1 inch (25 mm) in diameter for each type of 
masonry material indicated to be patched, so as to leave no evidence of repair. 

2. Repointing:  Rake out joints in 2 separate areas , each approximately 36 inches (900 
mm) high by 48 inches (1200 mm) wide at locations selected by Architect for each 
type of repointing required, and repoint one of the areas. 

3. Cleaning:  Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of masonry 
and surface condition. 

D. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 MASONRY MATERIALS 

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where 
required to complete masonry restoration work. 

1. Provide units with physical properties, colors, color variation within units, surface 
texture, size, and shape to match existing brickwork. 
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a. For existing brickwork that exhibits a range of colors or color variation within 
units, provide brick that proportionally matches that range and variation rather than 
brick that matches an individual color within that range. 

B. Building Brick:  Provide building brick complying with ASTM C 62, Grade SW where in 
contact with earth, Grade SW, MW, or NW for concealed backup; and of same vertical 
dimension as face brick, for masonry work concealed from view. 

2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for 
color matching of exposed mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C 114. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Mortar Sand:  ASTM C 144 unless otherwise indicated. 

1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color 
necessary to produce required mortar color. 

2. For pointing mortar, provide sand with rounded edges. 
3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend 

several sands if necessary to achieve suitable match. 

D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only 
pigments with a record of satisfactory performance in masonry mortars. 

E. Water:  Potable. 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom 
manufactured for patching masonry. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cathedral Stone Products, Inc.; Jahn M100 Terra Cotta and Brick Repair Mortar. 
b. Edison Coatings, Inc.; Custom System 45. 

2. Use formulation that is vapor- and water permeable (equal to or more than the masonry 
unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units 
being repaired, and develops high bond strength to all types of masonry. 

3. Formulate patching compound used for patching brick in colors and textures to match 
each masonry unit being patched. 

http://www.specagent.com/LookUp/?ulid=4001&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798213&mf=04&src=wd
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2.4 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C). 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for 
every 5 gal. (20 L) of solution required. 

D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required. 

E. Mild Acidic Cleaner:  Manufacturer's standard mildly acidic cleaner containing no muriatic 
(hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches. 

1. Products:  Subject to compliance with requirements, [provide the following] [provide 
one of the following] [available products that may be incorporated into the Work 
include, but are not limited to, the following]: 

a. ABR Products, Inc.; X-190 Limestone & Concrete Cleaner. 
b. Diedrich Technologies Inc.; Envirorestore 100. 
c. Dominion Restoration Products, Inc.; DR-60 Stone and Masonry Cleaner. 
d. PROSOCO; Enviro Klean BioWash. 

2.5 ACCESSORY MATERIALS 

A. Terra Cotta Anchors:  Type and size indicated or, if not indicated, to match existing anchors in 
size and type.  Fabricate anchors from Type 304 stainless steel. 

B. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of masonry units without intruding into required depths of pointing 
materials. 

2.6 MORTAR MIXES 

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together 
before adding any water.  Then mix again adding only enough water to produce a damp, 
unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this 
dampened condition for 15 to 30 minutes.  Add remaining water in small portions until 
mortar reaches desired consistency.  Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter 
specified proportions without Architect's approval. 

http://www.specagent.com/LookUp/?ulid=4008&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818573&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798232&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818594&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798233&mf=04&src=wd
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1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-
cement ratio of 1:10 by weight. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mortar Proportions:  Mix mortar materials in the following proportions: 

1. Pointing Mortar for Brick:  [1 part portland cement, 2 parts lime, and 6 parts sand] [1 
part portland cement, 6 parts lime, and 12 parts sand] <Insert required 
proportions>. 

a. Add mortar pigments to produce mortar colors required. 

2. Rebuilding (Setting) Mortar:  Same as pointing mortar[ except mortar pigments are not 
required]. 

3. Rebuilding (Setting) Mortar:  [1 part portland cement, 2 parts lime, and 6 parts sand] 
[1 part portland cement, 6 parts lime, and 12 parts sand] <Insert proportions>. 

4. Rebuilding (Setting) Mortar:  Comply with ASTM C 270, Proportion Specification, 
Type N unless otherwise indicated; with cementitious material limited to portland cement 
and lime. 

2.7 CHEMICAL CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended by chemical-cleaner manufacturer. 

B. Mild Acidic Cleaner Solution for Brick:  Dilute with water to concentration demonstrated by 
testing that does not etch or otherwise damage brick surface, but not greater than that 
recommended by chemical-cleaner manufacturer. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from masonry restoration work. 

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and 
other surfaces against damage from exposure to its products.  Prevent chemical-cleaning 
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and 
other surfaces that could be harmed by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 
unless chemical cleaners being used will not damage adjacent surfaces.  Use materials 
that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply 
with manufacturer's written instructions.  When no longer needed, promptly remove 
masking to prevent adhesive staining. 

2. Keep wall wet below area being cleaned to prevent streaking from runoff. 
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3.2 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated.  Carefully 
demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a 
manner that permits replacement with full-size units. 

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

D. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 

E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement. 

F. Replace removed damaged brick with other removed brick in good quality, where possible, or 
with new brick matching existing brick, including size.  Do not use broken units unless they can 
be cut to usable size. 

G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 
2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with 
sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding 
bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per 
min. (30 g/194 sq. cm per min.).  Use wetting methods that ensure that units are nearly saturated 
but surface is dry when laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
brickwork. 

2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in 
repaired area to comply with requirements for repointing existing masonry, and at same 
time as repointing of surrounding area. 

3. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints. 
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3.3 MASONRY UNIT PATCHING 

A. Patching Bricks: 

1. Remove loose material from masonry surface.  Carefully remove additional material so 
patch will not have feathered edges but will have square or slightly undercut edges on 
area to be patched and will be at least 1/4 inch (6 mm) thick, but not less than 
recommended by patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of 
masonry unit. 

3. Mix patching compound in individual batches to match each unit being patched. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's 

written instructions. 
6. Place patching compound in layers as recommended by patching compound 

manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick.  
Roughen surface of each layer to provide a key for next layer. 

7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane 
or contour of the masonry unit.  Shape and finish surface before or after curing, as 
determined by testing, to best match existing masonry unit. 

8. Keep each layer damp for 72 hours or until patching compound has set. 

3.4 CLEANING MASONRY, GENERAL 

A. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width 
and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will 
not wash over cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each masonry material and location. 

1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  
Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner 
being used. 

2. Use spray equipment that provides controlled application at volume and pressure 
indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage masonry. 

a. Equip units with pressure gages. 

3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable 
for chemical cleaner indicated, equipped with cone-shaped spray tip. 

4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 
25 to 50 degrees. 

5. For heated water-spray application, use equipment capable of maintaining temperature 
between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces. 
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D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 
inches (150 mm) from surface of masonry and apply water in horizontal back and forth 
sweeping motion, overlapping previous strokes to produce uniform coverage. 

E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to 
comply with chemical-cleaner manufacturer's written instructions; use brush or spray 
applicationDo not allow chemicals to remain on surface for periods longer than those indicated 
or recommended by manufacturer. 

F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

3.5 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from 
masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing to dry as long as possible before removal.  Remove loose soil and debris from open 
masonry joints to whatever depth they occur. 

B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of masonry with a sharp 
chisel.  Do not scratch or chip masonry surface. 

2. Remove paint and calking with alkaline paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Apply paint remover only to asphalt and tar by brush without prewetting. 
c. Allow paint remover to remain on surface for 10 to 30 minutes. 
d. Repeat application if needed. 

3.6 CLEANING MASONRY 

A. Detergent Cleaning: 

1. Wet masonry with cold water applied by low-pressure spray. 
2. Scrub masonry with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar 
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joints and crevices.  Dip brush in solution often to ensure that adequate fresh detergent is 
used and that masonry surface remains wet. 

3. Rinse with cold water applied by medium-pressure spray to remove detergent solution 
and soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

B. Mold, Mildew, and Algae Removal: 

1. Wet masonry with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush . 
3. Scrub masonry with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing.  Use small brushes for mortar joints and 
crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that masonry surface remains wet. 

4. Rinse with cold water applied by medium-pressure spray to remove mold, mildew, and 
algae remover and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

C. Mild Acidic Chemical Cleaning: 

1. Wet masonry with cold water applied by low-pressure spray. 
2. Apply cleaner to masonry by brush or low-pressure spray.  Let cleaner remain on 

surface for period indicated below: 

a. As recommended by chemical-cleaner manufacturer. 
b. As established by mockup. 

3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
4. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup.  Do not repeat more than once. 

3.7 REPOINTING MASONRY 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints where mortar is missing or where they contain holes. 
3. Cracked joints where cracks can be penetrated at least 1/4 inch (6 mm) by a knife blade 

0.027 inch (0.7 mm) thick. 
4. Cracked joints where cracks are 1/8 inch (3 mm) or more in width and of any depth. 
5. Joints where they sound hollow when tapped by metal object. 
6. Joints where they are worn back 1/4 inch (6 mm) or more from surface. 
7. Joints where they are deteriorated to point that mortar can be easily removed by hand, 

without tools. 
8. Joints where they have been filled with substances other than mortar. 
9. Joints indicated as sealant-filled joints. 

B. Do not rake out and repoint joints where not required. 
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C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of 2-1/2 times joint width, but not less than 1/2 inch 
(13 mm) or not less than that required to expose sound, unweathered mortar. 

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with 
square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or 
flush joints to remove dirt and loose debris. 

3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry 
units as directed by Architect. 
a. Remove mortar using methods determined by mockups 
b. Do not modify mortar removal method without written permission from the 

Architect 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water.  If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas.  Apply in layers not greater than 3/8 inch (9 mm) until a uniform 
depth is formed.  Fully compact each layer thoroughly and allow it to become thumbprint 
hard before applying next layer. 

3. After low areas have been filled to same depth as remaining joints, point all joints by 
placing mortar in layers not greater than 3/8 inch (9 mm).  Fully compact each layer and 
allow to become thumbprint hard before applying next layer.  Where existing masonry 
units have worn or rounded edges, slightly recess finished mortar surface below face of 
masonry to avoid widened joint faces.  Take care not to spread mortar beyond joint edges 
onto exposed masonry surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup.  Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers. 

6. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable.  Completely remove such mortar and repoint. 

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 
30 days before beginning cleaning work. 
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3.8 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray 
applied at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040120 



MAINTENANCE OF STONE ASSEMBLIES 040140 - 1 

SECTION 040140 - MAINTENANCE OF STONE ASSEMBLIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes maintenance of stone assemblies consisting of stone restoration and cleaning as 
follows: 

1. Repairing stone masonry, including replacing whole units. 
2. Repointing joints. 
3. Preliminary cleaning, including removing plant growth. 
4. Cleaning exposed stone surfaces. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s). 

B. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s) 

1.4 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Test stones and mortar using the Russack System as described 
in “Preservation Brief #2” from the National Park Service.  Perform absorption tests of stones 
and mortar using RILEM tubes in conformance with RILEM Test Method II.4.   Prepare written 
reports of both sets of tests and submit to Architect and Owner. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For the following: 

1. Replacement stone units and their jointing, showing relation of existing to new units. 
2. Provisions for expansion joints or other sealant joints. 

C. Samples:  For each exposed product and for each color and texture specified. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Preconstruction test reports. 

1.7 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Engage an experienced stone restoration and cleaning 
firm to perform work of this Section.  Firm shall have completed work similar in material, 
design, and extent to that indicated for this Project with a record of successful in-service 
performance.  Experience installing standard unit masonry or new stone masonry is not 
sufficient experience for stone restoration work. 

1. At Contractor's option, work may be divided between two specialist firms:  one for 
cleaning work and one for repair work. 

2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that stone restoration and cleaning work is in 
progress. 

3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of 
types they will be performing.  When stone units are being patched, assign at least one 
worker among those performing patching work who is trained and certified by 
manufacturer of patching compound to apply its products. 

B. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set 
quality standards for materials and execution and for fabrication and installation. 

1. Stone Repair:  Prepare sample areas for each type of stone indicated to have repair work 
performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent 
whole units..  Erect sample areas in existing walls unless otherwise indicated, to 
demonstrate quality of materials, workmanship, and blending with existing work.  
Include the following as a minimum: 
a. Patching:  Three small holes at least 1 inch (25 mm) in diameter. 

2. Repointing:  Rake out joints in 2 separate areas , each approximately 36 inches (900 
mm) high by 48 inches (1200 mm) wide for each type of repointing required and repoint 
one of the areas. 

3. Cleaning:  Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of stone and 
surface condition. 

C. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 STONE MATERIALS 

A. Stone:  Provide natural building stone of variety, physical properties, color, texture, grain, 
veining, finish, size, and shape to match existing stone. 
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2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for 
color matching of exposed mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C 114. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Mortar Sand:  ASTM C 144 unless otherwise indicated. 

1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color 
necessary to produce required mortar color. 

2. For pointing mortar, provide sand with rounded edges. 
3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend 

several sands if necessary to achieve suitable match. 

D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only 
pigments with a record of satisfactory performance in masonry mortars. 

E. Water:  Potable. 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Stone Patching Compound:  Factory-mixed cementitious product that is custom manufactured 
for patching stone. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cathedral Stone Products, Inc.; Jahn Restoration Mortars. 
b. Edison Coatings, Inc.; Custom System 45. 

2. Use formulation that is vapor- and water permeable (equal to or more than the stone), 
exhibits low shrinkage, has lower modulus of elasticity than the stone units being 
repaired, and develops high bond strength to all types of stone. 

3. Formulate patching compound in colors, textures, and grain to match stone being 
patched. 

B. Stone-to-Stone Adhesive:  2-part polyester or epoxy-resin stone adhesive with a 15- to 45-
minute cure at 70 deg F (21 deg C) or 1-part cementitious stone adhesive, recommended by 
adhesive manufacturer for type of stone repair indicated, and matching stone color. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Two-Part Polyester or Epoxy-Resin Stone Adhesive: 

1) Akemi North America; MS76 Stone and Marble Adhesive. 
2) Bonstone Materials Corporation; Fast Set 41. 
3) Edison Coatings, Inc.; Flexi-Weld 520T. 

http://www.specagent.com/LookUp/?ulid=4011&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798238&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798239&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4013&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798240&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798241&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798242&mf=04&src=wd
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b. One-Part Cementitious Stone Adhesive: 

1) Cathedral Stone Products, Inc.; Jahn Restoration Adhesive. 

2.4 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C). 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for 
every 5 gal. (20 L) of solution required. 

D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required. 

E. Nonacidic Gel Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces. 

1. Products: Subject to compliance with requirements, [provide the following] [provide 
one of the following] [available products that may be incorporated into the Work 
include, but are not limited to, the following]: 

a. Price Research, Ltd.; Price Marble Cleaner-Gel. 
b. PROSOCO; Sure Klean 942 Limestone and Marble Cleaner. 
c. <Insert manufacturer's name; product name or designation>. 

2.5 ACCESSORY MATERIALS 

A. Stone Anchors and Pins:  Type and size indicated or, if not indicated, to match existing anchors 
in size and type.  Fabricate anchors and pins from Type 304 stainless steel. 

B. Setting Buttons:  Resilient plastic buttons, nonstaining to stone, sized to suit joint thicknesses 
and bed depths of stone units without intruding into required depths of pointing materials. 

2.6 MORTAR MIXES 

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together 
before adding any water.  Then mix again adding only enough water to produce a damp, 
unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this 
dampened condition for 15 to 30 minutes.  Add remaining water in small portions until 

http://www.specagent.com/LookUp/?ulid=4016&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4016&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798243&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4026&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798254&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798255&mf=04&src=wd
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mortar reaches desired consistency.  Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter 
specified proportions without Architect's approval. 

1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-
cement ratio of 1:10 by weight. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mortar Proportions:  Mix mortar materials in the following proportions: 

1. Pointing Mortar for Stone:  1 part white portland cement, 2 parts lime, and 6 parts 
sand. 

a. Add mortar pigments to produce mortar colors required. 

2. Rebuilding (Setting) Mortar:  Same as pointing mortar except mortar pigments are not 
required. 

2.7 CHEMICAL CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended by chemical-cleaner manufacturer. 

B. Acidic Cleaner Solution for Unpolished Stone:  Dilute with water to produce hydrofluoric acid 
content of 3 percent or less, but not greater than that recommended by chemical-cleaner 
manufacturer. 

C. Acidic Cleaner for Polished Stone:  Dilute with water to concentration demonstrated by testing 
that does not etch or otherwise damage polished surface, but not greater than that recommended 
by chemical-cleaner manufacturer. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from stone restoration work. 

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and 
other surfaces against damage from exposure to its products.  Prevent chemical cleaning 
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and 
other surfaces that could be harmed by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 
unless chemical cleaners being used will not damage adjacent surfaces.  Use materials 
that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply 
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with manufacturer's written instructions.  When no longer needed, promptly remove 
masking to prevent adhesive staining. 

2. Keep wall wet below area being cleaned to prevent streaking from runoff. 

3.2 STONE REMOVAL AND REPLACEMENT 

A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair.  
Carefully demolish or remove entire units from joint to joint, without damaging surrounding 
stone, in a manner that permits replacement with full-size units. 

B. Support and protect remaining stonework that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated 
items. 

D. Remove in an undamaged condition as many whole stone units as possible. 

1. Remove mortar, loose particles, and soil from stone by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to stone with utility knife and cleaning with solvents. 

E. Clean stone surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement. 

F. Replace removed damaged stone with other removed stone in good quality, where possible, or 
with new stone matching existing stone, including size.  Do not use broken units unless they can 
be cut to usable size. 

G. Do not allow face bedding of stone.  Before setting, inspect to verify that each stone has been 
cut so that, when it is set in final position, natural bedding planes are essentially horizontal.  
Reject and replace stones with vertical bedding planes except as required for arches, lintels, and 
copings. 

H. Install replacement stone into bonding and coursing pattern of existing stone.  If cutting is 
required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges.  
Finish edges to blend with appearance of edges of existing stone. 

1. Maintain joint width for replacement stone to match existing joints. 
2. Use setting buttons or shims to set stone accurately spaced with uniform joints. 

I. Set replacement stone with completely filled bed, head, and collar joints.  Butter vertical joints 
for full width before setting and set units in full bed of mortar unless otherwise indicated.  
Replace existing anchors with new anchors of size and type indicated. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
stonework. 
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2. Rake out mortar used for laying stone before mortar sets and point new mortar joints in 
repaired area to comply with requirements for repointing existing stone, and at same time 
as repointing of surrounding area. 

3. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints. 

3.3 STONE-FRAGMENT REPAIR 

A. Carefully remove cracked or fallen stone fragment indicated to be repaired.  Reuse only stone 
fragment that is in sound condition. 

B. Remove soil, loose particles, mortar, and other debris or foreign material, from fragment 
surfaces to be bonded and from parent stone where fragment had broken off, by cleaning with 
stiff-fiber brush. 

C. Concealed Pinning:  Before applying adhesive, prepare for concealed mechanical anchorage 
consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) 
diameter holes drilled into parent stone and into, but not through, the fragment. Center and 
space pins between 3 and 5 inches (75 and 125 mm) apart and at least 2 inches (50 mm) from 
any edge.  Insert pins at least 2 inches (50 mm) into parent stone and 2 inches (50 mm) into 
fragment, but no closer than 3/4 inch (19 mm) from exposed face of fragment. 

D. Apply stone-to-stone adhesive to comply with adhesive manufacturer's written instructions.  
Coat bonding surfaces of fragment and parent stone, completely filling all crevices and voids. 

E. Fit stone fragment onto parent stone while adhesive is still tacky and hold fragment securely in 
place until adhesive has cured.  Use shims, clamps, wedges, or other devices as necessary to 
align face of fragment with face of parent stone. 

F. Clean adhesive residue from exposed surfaces and patch chipped areas and exposed drill holes 
as specified in "Stone Patching" Article. 

3.4 STONE PATCHING 

A. Remove deteriorated material and remove adjacent material that has begun to deteriorate.  
Carefully remove additional material so patch will not have feathered edges but will have 
square or slightly undercut edges on area to be patched and will be at least 1/4 inch (6 mm) 
thick, but not less than recommended by patching compound manufacturer. 

B. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of stone unit. 

C. For patches more than 3” thick, apply stainless steel furring at back of area to be patched. 

D. Mix patching compound in individual batches to match each stone unit being patched. 

E. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's 
written instructions. 
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F. Place patching compound in layers as recommended by patching compound manufacturer, but 
not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick.  Roughen surface of each 
layer to provide a key for next layer. 

1. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane 
or contour of the stone.  Shape and finish surface before or after curing, as determined by 
testing, to best match existing stone. 

G. Keep each layer damp for 72 hours or until patching compound has set. 

H. Remove and replace patches with hairline cracks or that show separation from stone at edges, 
and those that do not match adjoining stone in color or texture. 

3.5 CLEANING STONE, GENERAL 

A. Proceed with cleaning in an orderly manner; work from bottom to top] [tof each scaffold width 
and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will 
not wash over cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each stone material and location. 

1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  
Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner 
being used. 

2. Use spray equipment that provides controlled application at volume and pressure 
indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage stone. 

a. Equip units with pressure gages. 

3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable 
for chemical cleaner indicated, equipped with cone-shaped spray tip. 

4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 
25 to 50 degrees. 

5. For heated water-spray application, use equipment capable of maintaining temperature 
between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging stone surfaces. 

D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 
inches (150 mm) from surface of stone and apply water in horizontal back and forth sweeping 
motion, overlapping previous strokes to produce uniform coverage. 

E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to stone surfaces to comply 
with chemical-cleaner manufacturer's written instructions; use brush or spray application.  Do 
not spray apply at pressures exceeding 50 psi (345 kPa). Do not allow chemicals to remain 
on surface for periods longer than those indicated or recommended by manufacturer. 



MAINTENANCE OF STONE ASSEMBLIES 040140 - 9 

F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

3.6 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from stone 
surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to 
dry as long as possible before removal.  Remove loose soil or debris from open joints to 
whatever depth they occur. 

B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of stone with sharp 
chisel.  Do not scratch or chip stone surface. 

2. Remove paint and calking with alkaline paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Apply paint remover only to asphalt and tar by brush without prewetting. 
c. Allow paint remover to remain on surface for 10 to 30 minutes. 
d. Repeat application if needed. 

3.7 CLEANING STONEWORK 

A. Detergent Cleaning: 

1. Wet stone with cold water applied by low-pressure spray. 
2. Scrub stone with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar 
joints and crevices.  Dip brush in solution often to ensure that adequate fresh detergent is 
used and that stone surface remains wet. 

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

B. Mold, Mildew, and Algae Removal: 

1. Wet stone with cold water applied by low-pressure spray. 
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2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub stone with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing.  Use small brushes for mortar joints and 
crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that stone surface remains wet. 

4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

C. Nonacidic Liquid Chemical Cleaning: 

1. Wet stone with cold water applied by low-pressure spray. 
2. Apply cleaner to stone by brush.  Let cleaner remain on surface for period indicated 

below: 

a. As recommended by chemical-cleaner manufacturer. 

3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
4. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup.  Do not repeat more than once. 

3.8 REPOINTING STONEWORK 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints where mortar is missing or where they contain holes. 
3. Cracked joints where cracks can be penetrated at least 1/4 inch (6 mm) by a knife blade 

0.027 inch (0.7 mm) thick. 
4. Cracked joints where cracks are [1/16 inch (1.6 mm)] [1/8 inch (3 mm)] <Insert 

dimension> or more in width and of any depth. 
5. Joints where they sound hollow when tapped by metal object. 
6. Joints where they are worn back 1/4 inch (6 mm) or more from surface. 
7. Joints where they are deteriorated to point that mortar can be easily removed by hand, 

without tools. 
8. Joints, other than those indicated as sealant-filled joints, where they have been filled with 

substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of 2-1/2 times joint width, but not less than 1/2 inch 
(13 mm) or not less than that required to expose sound, unweathered mortar. 

2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square 
backs and to expose stone for contact with pointing mortar.  Brush, vacuum, or flush 
joints to remove dirt and loose debris. 

3. Do not spall edges of stone units or widen joints.  Replace or patch damaged stone units 
as directed by Architect. 
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a. Cut out mortar using the same methods as approved with the mockup.  Do not alter 
method without written approval from the Architect. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose stone, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water.  If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas.  Apply in layers not greater than 3/8 inch (9 mm) until a uniform 
depth is formed.  Fully compact each layer thoroughly and allow it to become thumbprint 
hard before applying next layer. 

3. After low areas have been filled to same depth as remaining joints, point all joints by 
placing mortar in layers not greater than 3/8 inch (9 mm).  Fully compact each layer and 
allow to become thumbprint hard before applying next layer.  Where existing stone has 
worn or rounded edges, slightly recess finished mortar surface below face of stone to 
avoid widened joint faces.  Take care not to spread mortar beyond joint edges onto 
exposed stone surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup.  Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers. 

6. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable.  Completely remove such mortar and repoint. 

F. Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 
days before beginning cleaning work. 

3.9 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and 
foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied 
at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040140 
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SECTION 040140.61 - STONE REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes repairing stone masonry. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of replacement stone units on the 
structure and their jointing. 

2. Show partial replacement stone units (dutchmen). 
3. Show provisions for expansion joints or other sealant joints. 
4. Show replacement and repair anchors, including drilled-in pins. 

C. Samples: For each exposed product and for each color and texture specified. 

1.6 INFORMATIONAL SUBMITTALS 

A. Quality-control program. 

1.7 QUALITY ASSURANCE 

A. Stone Repair Specialist Qualifications: Engage an experienced stone repair firm to perform 
work of this Section. Firm shall have completed work similar in material, design, and extent to 
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that indicated for this Project with a record of successful in-service performance. Experience in 
only installing standard unit masonry or new stone masonry is insufficient experience for stone 
repair work. 

B. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging stonework. Include provisions for supervising 
performance and preventing damage. 

C. Mockups: Prepare mockups of stone repair to demonstrate aesthetic effects and to set quality 
standards for materials and execution and for fabrication and installation. 

1. Stone Repair: Prepare sample areas for each type of stone indicated to have repair work 
performed. If not otherwise indicated, size each mockup not smaller than two adjacent 
whole units. Construct sample areas in locations in existing walls where directed by 
Architect unless otherwise indicated. Demonstrate quality of materials, workmanship, 
and blending with existing work. 

PART 2 - PRODUCTS 

2.1 STONE MATERIALS 

A. Stone Matching Existing: Natural building stone of variety, color, texture, grain, veining, finish, 
size, shape, and physical properties that match existing stone. 

1. For existing stone that exhibits a range of colors, texture, grain, veining, finishes, sizes, or 
shapes, provide stone that proportionally matches that range rather than stone that 
matches an individual color, texture, grain, veining, finish, size, or shape within that 
range. 

B. Cutting New Stone: Cut each new stone so that, when it is set in final position, the rift or natural 
bedding planes will match the rift orientation of existing stones.  If stone will not be visible at 
completion of the project, orient the bedding planes to be in compression. 

2.2 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for 
cold-weather construction; white or gray, or both where required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Mortar Cement: ASTM C1329/C1329M. 

D. Mortar Sand: ASTM C144. 
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1. Exposed Mortar: Match size, texture, and gradation of existing mortar sand as closely as 
possible. Blend several sands if necessary to achieve suitable match. 

2. Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color 
necessary to produce required mortar color. 

E. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in stone mortars. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Davis Colors. 
b. LANXESS Corporation. 
c. Solomon Colors, Inc. 

2. Use formulation that is vapor and water permeable (equal to or more than the stone), 
exhibits low shrinkage, has lower modulus of elasticity than stone units being repaired, 
and develops high bond strength to all types of stone. 

3. Formulate patching compound in colors, textures, and grain to match stone being 
patched. 

F. Cementitious Crack Filler: Ultrafine superplasticized grout that can be injected into cracks, is 
suitable for application to wet or dry cracks, exhibits low shrinkage, and develops high bond 
strength to all types of stone. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Cathedral Stone Products, Inc. 
b. Edison Coatings, Inc. 

G. Stone-to-Stone Adhesive: Two-part polyester or epoxy-resin stone adhesive with a 15- to 45-
minute cure at 70 deg F (21 deg C), recommended in writing by adhesive manufacturer for type 
of stone repair indicated, and matching stone color. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Akemi North America. 
b. Cathedral Stone Products, Inc. 
c. Edison Coatings, Inc. 

2.3 ACCESSORY MATERIALS 

A. Setting Buttons and Shims: Resilient plastic, nonstaining to stone, sized to suit joint thicknesses 
and bed depths of stone units, less the required depth of pointing materials unless removed 
before pointing. 

http://www.specagent.com/Lookup?ulid=9477
http://www.specagent.com/Lookup?uid=123457120156
http://www.specagent.com/Lookup?uid=123457120157
http://www.specagent.com/Lookup?uid=123457120158
http://www.specagent.com/Lookup?ulid=9480
http://www.specagent.com/Lookup?uid=123457120163
http://www.specagent.com/Lookup?uid=123457120164
http://www.specagent.com/Lookup?ulid=9481
http://www.specagent.com/Lookup?uid=123457120166
http://www.specagent.com/Lookup?uid=123457197211
http://www.specagent.com/Lookup?uid=123457120168
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B. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could leave residue on surfaces. 

2.4 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 
a clean, mechanical batch mixer. 

B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter 
specified proportions without Architect's approval. 

1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 
percent by weight of the cementitious or binder materials, except for carbon black which 
is limited to 2 percent. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 
1. Rebuilding (Setting) Mortar by Property: ASTM C270, Property Specification, Type N 

unless otherwise indicated; with cementitious material limited to portland cement and 
lime or mortar cement. 

2. Pigmented, Colored Mortar: Add mortar pigments to produce exposed, setting 
(rebuilding) mortar of colors required. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Remove downspouts and associated hardware adjacent to stone and store during stone repair. 
Reinstall when repairs are complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 STONE REMOVAL AND REPLACEMENT 

A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair. 
Carefully remove entire units from joint to joint, without damaging surrounding stone, in a 
manner that permits replacement with full-size units. 

B. Support and protect remaining stonework that surrounds removal area. 
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C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 
condition. 

D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated 
items. 

E. Remove in an undamaged condition as many whole stone units as possible. 

1. Remove mortar, loose particles, and soil from stone by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to stone with utility knife and cleaning with solvents. 

F. Clean stone surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for stone replacement. 

G. Replace removed damaged stone with other removed stone in good condition, where possible, 
matching existing stone, including direction of rift or natural bedding planes. Do not use broken 
units unless they can be cut to usable size. 

H. Install replacement stone into bonding and coursing pattern of existing stone. If cutting is 
required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges. 
Finish edges to blend with appearance of edges of existing stone. 

1. Maintain joint width for replacement stone to match existing joints. 
2. Use setting buttons or shims to set stone accurately spaced with uniform joints. 

I. Set replacement stone with rebuilding (setting) mortar and with completely filled bed, head, and 
collar joints. Butter vertical joints for full width before setting, and set units in full bed of 
mortar unless otherwise indicated. Replace existing anchors with new anchors matching 
existing configuration. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
stonework. 

2. Rake out mortar used for laying stone before mortar sets according to Section 040140.62 
"Stone Repointing." Point at same time as repointing of surrounding area. 

3. When mortar is hard enough to support units, remove shims and other devices interfering 
with pointing of joints. 

J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 

3.3 PARTIAL STONE REPLACEMENT 

A. Remove defective portion of existing stone unit (backing stone). Carefully remove defective 
portion of stone by making vertical and horizontal saw cuts at face of backing stone and 
removing defective material to depth required for fitting partial replacement (dutchman). 
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1. Make edges of backing stone at cuts smooth and square to each other and to finished 
surface; essentially rectangular. Make back of removal area flat and parallel to stone face. 

2. Do not overcut at corners and intersections. Hand trim to produce clean sharp corners 
with no rounding and no damage to existing work to remain. 

3. If backing stone becomes damaged further, remove damaged area and enlarge partial 
replacement as required. 

B. Remove mortar from joints that abut area of stone removal to same depth as stone was removed. 
Remove loose mortar particles and other debris from surfaces to be bonded and surfaces of 
adjacent stone units that will receive mortar by cleaning with stiff-fiber brush. 

C. Cut and trim partial replacement to accurately fit area where material was removed from 
backing stone. Fabricate to size required to produce joints between partial replacement and 
backing stone of no more than 1/16 inch (1.6 mm) in width, and joints between partial 
replacement and other stones that match existing joints between stones. 

D. Exposed Pinning: Before applying adhesive, prepare for mechanical anchorage consisting of 
1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes 
drilled at a 45-degree downward angle through face of partial replacement and into backing 
stone. 

E. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage 
consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) 
diameter holes drilled into backing stone and into, but not through, the partial replacement. 

F. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat 
bonding surfaces of backing stone and partial replacement, completely filling all crevices and 
voids. 

G. Apply partial replacement while adhesive is still tacky and hold securely in place until adhesive 
has cured. Use temporary shims, clamps, wedges, or other devices as necessary to align face of 
partial replacement with face of backing stone. 

H. Clean adhesive residue from exposed surfaces and patch chipped areas as specified in "Stone 
Patching" Article. 

3.4 STONE PLUG REPAIR 

A. Remove cylindrical piece of damaged stone by core-drilling perpendicular to stone surface. 

B. Prepare a replacement plug by core-drilling replacement stone. Use a drill sized to produce a 
core that will fit into hole drilled in damaged stone with only minimum gap necessary for 
adhesive. 

C. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat 
bonding surfaces of existing stone and plug, completely filling all crevices and voids. 

D. Apply plug while adhesive is still tacky and hold securely in place until adhesive has cured. 

E. Clean adhesive residue from exposed surfaces. 
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3.5 STONE-FRAGMENT REPAIR 

A. Carefully remove cracked or fallen stone fragment indicated to be repaired. Reuse only stone 
fragment that is in sound condition. 

B. Remove soil, loose particles, mortar, and other debris or foreign material from fragment 
surfaces to be bonded and from parent stone where fragment had broken off, by cleaning with 
stiff-fiber brush. 

C. Pinning: Before applying adhesive, prepare for mechanical anchorage consisting of 1/4-inch- 
(6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled at 
a 45-degree downward angle through face of fragment and into parent stone. 

D. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage 
consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) 
diameter holes drilled into parent stone and into, but not through, the fragment. 

E. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat 
bonding surfaces of fragment and parent stone, completely filling all crevices and voids. 

F. Fit stone fragment onto parent stone while adhesive is still tacky and hold fragment securely in 
place until adhesive has cured. Use shims, clamps, wedges, or other devices as necessary to 
align face of fragment with face of parent stone. 

G. Clean adhesive residue from exposed surfaces and patch chipped areas and exposed drill holes 
as specified in "Stone Patching" Article. 

3.6 CRACK INJECTION 

A. General: Comply with cementitious crack-filler manufacturer's written instructions. 

B. Drill 1/4-inch- (6-mm-) diameter injection holes as follows: 

1. Transverse Cracks Less Than 3/8 inch (9 mm) Wide: Drill holes through center of crack 
at 12 to 18 inches (300 to 500 mm) o.c. 

2. Drill holes 2 inches (50 mm) deep. 

C. Clean out drill holes and cracks with compressed air and water. Remove dirt and organic matter, 
loose material, sealants, and failed crack repair materials. 

D. Place plastic injection ports in drilled holes and seal face of cracks between injection ports with 
clay or other nonstaining, removable plugging material. Leave openings at upper ends of cracks 
for air release. 

E. Inject cementitious crack filler through ports sequentially, beginning at one end of area and 
working to opposite end; where possible, begin at lower end of injection area and work upward. 
Inject filler until it extrudes from adjacent ports. After port has been injected, plug with clay or 
other suitable material and begin injecting filler at adjacent port, repeating process until all ports 
have been injected. 

F. Clean cementitious crack filler from face of stone before it sets by scrubbing with water. 
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G. After cementitious crack filler has set, remove injection ports, plugging material, and excess 
filler. Patch injection holes and surface of cracks as specified in "Stone Patching" Article. 

3.7 STONE PATCHING 

A. Remove deteriorated material and remove adjacent material that has begun to deteriorate. 
Carefully remove additional material so patch does not have feathered edges but has square or 
slightly undercut edges on area to be patched and is at least 1/4 inch (6 mm) thick, but not less 
than recommended in writing by patching compound manufacturer. 

B. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of stone unit. 

C. Mix patching compound in individual batches to match each stone unit being patched. Combine 
one or more colors of patching compound, as needed, to produce exact match. 

D. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's 
written instructions. 

E. Place patching compound in layers as recommended in writing by patching compound 
manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. Roughen 
surface of each layer to provide a key for next layer. 

1. Simple Details: Trowel, scrape, or carve surface of patch to match texture and 
surrounding surface plane or contour of the stone. Shape and finish surface before or after 
curing, as determined by testing, to best match existing stone. 

2. Carved Details: Build patch up 1/4 inch (6 mm) above surrounding stone, and carve 
surface to match adjoining stone after patching compound has hardened. 

F. Keep each layer damp for 72 hours or until patching compound has set. 

G. Remove and replace patches with hairline cracks or that show separation from stone at edges, 
and those that do not match adjoining stone in color or texture. 

3.8 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and 
foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040140.61 
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SECTION 040140.62 - STONE REPOINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes repointing joints with mortar. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings. 

C. Samples: For each exposed product and for each color and texture specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Quality-control program. 

1.6 QUALITY ASSURANCE 

A. Stone Repointing Specialist Qualifications: Engage an experienced stone repointing firm to 
perform work of this Section. Firm shall have completed work similar in material, design, and 
extent to that indicated for this Project with a record of successful in-service performance. 
Experience in only installing standard unit masonry or new stone masonry is insufficient 
experience for stone repointing work. 

B. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging stonework. Include provisions for supervising 
performance and preventing damage. 

C. Mockups: Prepare mockups of stone repointing to demonstrate aesthetic effects and to set 
quality standards for materials and execution. 
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1. Repointing: Rake out joints in two separate areas each approximately 36 inches (900 
mm) high by 48 inches (1200 mm) wide unless otherwise indicated for each type of 
repointing required, and repoint one of the areas. 

PART 2 - PRODUCTS 

2.1 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for 
cold-weather construction; white or gray, or both where required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Masonry Cement: ASTM C91/C91M. 

D. Mortar Sand: ASTM C144. 

1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend 
several sands if necessary to achieve suitable match. 

2. Color: Natural sand or ground marble, granite, or other sound stone of color necessary to 
produce required mortar color. 

E. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in stone mortars. 

F. Water: Potable. 

2.2 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together 
before adding any water. Then mix again, adding only enough water to produce a damp, 
unworkable mix that retains its form when pressed into a ball. Maintain mortar in this 
dampened condition for 15 to 30 minutes. Add remaining water in small portions until 
mortar reaches desired consistency. Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter 
specified proportions without Architect's approval. 

1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 
percent by weight of the cementitious or binder materials, except for carbon black which 
is limited to 2 percent. 
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C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 
1. Pointing Mortar by Property: ASTM C270, Property Specification, Type N unless 

otherwise indicated; with cementitious material limited to portland cement and lime or 
mortar cement. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Remove gutters and downspouts and associated hardware adjacent to stone and store during 
stone repointing. Reinstall when repointing is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 REPOINTING 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint 

Sealants." 
3. Joints at locations of the following defects: 

a. Holes and missing mortar. 
b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch 

(0.7 mm) thick. 
c. Cracks 1/8 inch (3 mm) or more in width and of any depth. 
d. Hollow-sounding joints when tapped by metal object. 
e. Eroded surfaces 1/4 inch (6 mm) or more deep. 
f. Deterioration to point that mortar can be easily removed by hand, without tools. 
g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of 2-1/2 times joint width and not less than that 
required to expose sound, unweathered mortar. Do not remove unsound mortar more than 
2 inches (50 mm) deep; consult Architect for direction. 

2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square 
backs and to expose stone for contact with pointing mortar. Brush, vacuum, or flush 
joints to remove dirt and loose debris. 

3. Do not spall edges of stone units or widen joints. Replace or patch damaged stone units 
as directed by Architect. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose stone, rotted wood, rusted metal, and other deteriorated items. 
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E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 inch (9 mm) until a uniform 
depth is formed. Fully compact each layer, and allow it to become thumbprint hard before 
applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 
placing mortar in layers not greater than 3/8 inch (9 mm). Fully compact each layer and 
allow to become thumbprint hard before applying next layer. Where existing stone has 
worn or rounded edges, slightly recess finished mortar surface below face of stone to 
avoid widened joint faces. Take care not to spread mortar beyond joint edges onto 
exposed stone surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. 
Completely remove such mortar and repoint. 

F. Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 
days before beginning cleaning work. 

3.3 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and 
foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040140.62 
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SECTION 040310 - HISTORIC MASONRY CLEANING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of cleaning historic clay brick, terra cotta, 
and stone masonry surfaces. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure: 100 to 400 (690 to 2750) psi (kPa). 
2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s). 

B. Medium-Pressure Spray: 

1. Pressure: 400 to 800 (2750 to 5510) psi (kPa). 
2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s). 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and cleaning. 

2. Review methods and procedures related to cleaning historic masonry. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. 
Experience cleaning new masonry work is insufficient experience for historic treatment work. 

B. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and 
to set quality standards for materials and execution. 

1. Cleaning: Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of masonry and 
surface condition. 

PART 2 - PRODUCTS 

2.1 PAINT REMOVERS 

A. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, 
water-rinsable, solvent-type paste or gel formulation for removing paint from masonry; 
containing no methanol or methylene chloride. 

2.2 CLEANING MATERIALS 

A. Water: Potable. 

B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C). 

C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot 
water for every 5 gal. (20 L) of solution required. 

D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), 
and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solution required. 

E. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 
removing mold, mildew, and other organic soiling from ordinary building materials, including 
polished stone, brick, aluminum, plastics, and wood. 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 

2.3 CHEMICAL-CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended in writing by chemical-cleaner manufacturer. 

http://www.specagent.com/LookUp/?ulid=1296&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 PROTECTION 

A. Remove downspouts and associated hardware adjacent to immediate work area and store during 
masonry cleaning. Reinstall when masonry cleaning is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 CLEANING MASONRY, GENERAL 

A. Have cleaning work performed only by qualified historic treatment specialist. 

B. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width 
and from one end of each elevation to the other. Ensure that dirty residues and rinse water do 
not wash over dry, cleaned surfaces. 

C. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 
being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
cleaning methods do not damage masonry. 

a. Equip units with pressure gauges. 
b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 

suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray. 

c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

 

D. Perform each cleaning method in a manner that results in uniform coverage of all surfaces, 
including corners, moldings, and interstices, and that produces an even effect without streaking 
or damaging masonry surfaces. 

1. Keep wall wet below area being cleaned to prevent streaking from runoff. 

E. Water-Spray Application Method: Unless otherwise indicated, hold spray nozzle at least 6 
inches (150 mm) from masonry surface, and apply water in horizontal back-and-forth sweeping 
motion, overlapping previous strokes to produce uniform coverage. 

F. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces 
according to chemical-cleaner manufacturer's written instructions. Do not spray apply at 
pressures exceeding 50 psi (345 kPa). Do not allow chemicals to remain on surface for periods 
longer than those indicated or recommended in writing by manufacturer. 
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G. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

3.3 PRELIMINARY CLEANING 

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 
masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing remaining growth to dry as long as possible before removal. Remove loose soil and 
plant debris from open masonry joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 
are resistant to planned cleaning methods. Extraneous substances include paint, caulking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of rigid materials from masonry surface with 
sharp chisel. Do not scratch or chip masonry surface. 

3.4 PAINT REMOVAL 

A. Paint-Remover Application, General: Apply paint removers according to paint-remover 
manufacturer's written instructions. Do not allow paint removers to remain on surface for 
periods longer than those indicated or recommended in writing by manufacturer. 

B. Paint Removal with Covered, Solvent-Type Paste Paint Remover: 

1. Remove loose and peeling paint using medium-pressure water spray, scrapers, stiff 
brushes, or a combination of these. Let surface dry thoroughly. 

2. Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in 
writing by manufacturer. 

3. Apply cover according to manufacturer's written instructions. 
4. Allow paint remover to remain on surface for period recommended in writing by 

manufacturer. 
5. Scrape off paint and remover. 
6. Rinse with cold water applied by medium-pressure spray to remove chemicals and paint 

residue. 

3.5 CLEANING MASONRY MATERIALS 

A. Detergent Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar 
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joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is 
used and that surface remains wet. 

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil. 

4. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. 

B. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. 

C. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with [cold] [hot] water applied by low-pressure spray. 
2. Apply cleaner to surface[ in two applications] by brush[ or low-pressure spray]. 
3. Let cleaner remain on surface for period [recommended in writing by chemical-cleaner 

manufacturer] [established by mockup] [of two to three minutes] <Insert requirement>. 
4. Rinse with [cold] [hot] water applied by [low] [medium]-pressure spray to remove 

chemicals and soil. 
5. Repeat cleaning procedure, where needed to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage chemical-cleaner manufacturer's factory-authorized 
service representatives for consultation and Project-site inspection and provide on-site 
assistance when requested by Architect. Have chemical-cleaner manufacturer's factory-
authorized service representatives visit Project site not less than once to observe progress and 
quality of the Work. 

END OF SECTION 040310 
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SECTION 040322 - HISTORIC BRICK UNIT MASONRY REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of repairing historic clay brick masonry. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure: 100 to 400 (690 to 2750) psi (kPa). 
2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s). 

B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and repair. 

2. Review methods and procedures related to repairing historic brick masonry. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of masonry repair work on the structure. 
2. Show provisions for expansion joints or other sealant joints. 
3. Show replacement and repair anchors. Include details of anchors 
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C. Samples: For each exposed product and for each color and texture specified. 

1.6 INFORMATIONAL SUBMITTALS 

A. Preconstruction test reports. 

1.7 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic brick masonry repair 
specialist. Experience installing standard unit masonry is insufficient experience for masonry 
historic treatment work. 

1. Historic Treatment Worker Qualifications: When bricks are being patched, assign at 
least one worker per crew who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Mockups: Prepare mockups of historic treatment to demonstrate aesthetic effects and to set 
quality standards for materials and execution and for fabrication and installation. 

1. Masonry Repair: Prepare sample areas for each type of masonry material indicated to 
have repair work performed. If not otherwise indicated, size each mockup not smaller 
than two adjacent whole units or approximately 48 inches (1200 mm) in least dimension. 
Construct sample areas in locations in existing walls where directed by Architect unless 
otherwise indicated. Demonstrate quality of materials, workmanship, and blending with 
existing work. Include the following as a minimum: 

a. Replacement: Four brick units replaced. 
b. Patching: Three small holes at least 1 inch (25 mm) in diameter for each type of 

brick indicated to be patched, so as to leave no evidence of repair. 

PART 2 - PRODUCTS 

2.1 MASONRY MATERIALS 

A. Face Brick: Units, including molded, ground, cut, or sawed shapes as required to complete 
masonry repair work. 

1. Brick Matching Existing: Units with colors, color variation within units, surface texture, 
size, and shape that match existing brickwork. 

2. Special Shapes: 

a. Provide molded, 100 percent solid shapes for applications where core holes or 
"frogs" could be exposed to view or weather when in final position, and where 
shapes produced by sawing would result in sawed surfaces being exposed to view. 

b. Provide specially ground units, shaped to match patterns and where indicated. 
c. Mechanically chopping or breaking brick, or bonding pieces of brick together by 

adhesive, are unacceptable procedures for fabricating special shapes. 
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B. Building Brick: ASTM C62, Grade SW where in contact with earth, Grade SW, MW, or NW 
for concealed backup; of same vertical dimension as face brick, for masonry work concealed 
from view. 

2.2 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II; white or gray or both where 
required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Mortar Sand: ASTM C144 unless otherwise indicated. 

1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend 
several sands if necessary to achieve suitable match. 

2. Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color 
necessary to produce required mortar color. 

3. For exposed mortar, provide sand with rounded edges. 

D. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in masonry mortars. 

E. Water: ASTM C270, potable. 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured 
for patching brick masonry. 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 
2. Use formulation that is vapor and water permeable (equal to or more than the brick), 

exhibits low shrinkage, has lower modulus of elasticity than the bricks being repaired, 
and develops high bond strength to all types of masonry. 

3. Formulate patching compound used for patching brick in colors and textures to match 
each unit being patched. Provide [sufficient number of] [not less than three] <Insert 
number> colors to enable matching the color, texture, and variation of each unit. 

2.4 ACCESSORY MATERIALS 

A. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of bricks, less the required depth of pointing materials unless 
removed before pointing. 

http://www.specagent.com/LookUp/?ulid=1258&mf=04&src=wd
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2.5 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 
a clean, mechanical batch mixer. 

B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter 
specified proportions without Architect's approval. 

1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 
percent by weight of the cementitious or binder materials, except for carbon black which 
is limited to 2 percent, unless otherwise demonstrated by a satisfactory history of 
performance. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 

1. Rebuilding (Setting) Mortar by Volume: ASTM C270, Proportion Specification, [1 part 
portland cement, 2 parts lime, and 7 parts sand] [1 part portland cement, 4 parts 
lime, and 12 parts sand] <Insert proportions>. 

2. Rebuilding (Setting) Mortar by Type: ASTM C270, Proportion Specification, [Type N] 
[Type O] <Insert type> unless otherwise indicated; with cementitious material limited to 
portland cement and lime. 

3. Rebuilding (Setting) Mortar by Property: ASTM C270, Property Specification, [Type N] 
[Type O] <Insert type> unless otherwise indicated; with cementitious material limited to 
portland cement and lime. 

4. Rebuilding (Setting) Mortar by ASTM C1713 Composition: ASTM C1713, with binder 
material limited to [portland cement and lime] <Insert binder(s)>, and with a volume 
ratio of [1 part portland cement, 1 part lime, and 6 parts sand] <Insert proportions>. 

5. Colored Mortar: Add mortar pigments to produce exposed, setting (rebuilding) mortar of 
colors required. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

B. Remove[ gutters and] downspouts and associated hardware adjacent to immediate work area, 
and store during masonry repair work. Reinstall when repairs are complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 MASONRY REPAIR, GENERAL 

A. Have repair work performed only by qualified historic treatment specialist. 
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3.3 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated[ or are to be 
reused]. Carefully remove entire units from joint to joint, without damaging surrounding 
masonry, in a manner that permits replacement with full-size units. 

B. Support and protect remaining masonry that surrounds removal area. 

C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 
condition. 

D. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose 
masonry units in existing backup, rotted wood, rusted metal, and other deteriorated items. 

E. Remove in an undamaged condition as many whole bricks as possible. Remove mortar and 
sealant from surfaces of removed units. 

F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for brick replacement. 

G. Replace removed damaged brick with other removed brick in good condition, where possible, 
matching existing brick. Do not use broken units unless they can be cut to usable size. 

H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 
2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, 
and collar joints. Butter ends with sufficient mortar to fill head joints and shove into place. Wet 
both replacement and surrounding bricks that have ASTM C67 initial rates of absorption 
(suction) of more than 30 g/30 sq. in. per min. (30 g/194 sq. cm per min.). Use wetting methods 
that ensure that units are nearly saturated but surface is dry when laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
brickwork. 

2. Rake out mortar used for laying brick before mortar sets according to Section 040323 
"Historic Brick Unit Masonry Repointing." Point at same time as repointing of 
surrounding area. 

3. When mortar is hard enough to support units, remove shims and other devices interfering 
with pointing of joints. 

J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 
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3.4 BACKUP MASONRY REMOVAL AND REPLACEMENT 

A. Where backup masonry is fractured or unstable and at locations indicated, remove mortar and 
masonry units that are broken or deteriorated and rebuild with whole, new brick or whole 
salvaged backup masonry units. Carefully remove entire units from joint to joint, without 
damaging surrounding masonry, in a manner that permits replacement with full-size units. 

B. Perform backup masonry removal and replacement according to requirements in "Brick 
Removal and Replacement" Article. 

3.5 BRICK MASONRY PATCHING 

A. Patch the following bricks unless another type of repair or replacement is indicated: 

1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners.[ Patch chipped edges or corners measuring more 

than 3/4 inch (19 mm) in least dimension.] 
4. Units with small areas of deep deterioration.[ Patch deep deteriorations measuring 

more than 3/4 inch (19 mm) in least dimension and more than 1/4 inch (6 mm) 
deep.] 

B. Patching Bricks: 

1. Remove loose material from masonry surface. Carefully remove additional material so 
patch does not have feathered edges but has square or slightly undercut edges on area to 
be patched and is at least [1/4 (6)] <Insert dimension> inch(es) (mm) thick, but not less 
than recommended in writing by patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of brick. 
3. Mix patching compound in individual batches to match each unit being patched. 

Combine one or more colors of patching compound, as needed, to produce exact match. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's 

written instructions. 
6. Place patching compound in layers as recommended in writing by patching compound 

manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. 
Roughen surface of each layer to provide a key for next layer. 

7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane 
or contour of the brick. Shape and finish surface before or after curing, as determined by 
testing, to best match existing brick. 

8. Keep each layer damp for 72 hours or until patching compound has set. 

3.6 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
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2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040322 
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SECTION 040323 - HISTORIC BRICK UNIT MASONRY REPOINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of repointing brick masonry joints. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure: 100 to 400 (690 to 2750) psi (kPa). 
2. Flow Rate: [4 to 6 (0.25 to 0.4)] gpm (L/s). 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and repointing. 

2. Review methods and procedures related to repointing historic brick masonry. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic masonry repointing specialist. 
Experience in pointing or repointing only new or nonhistoric masonry is insufficient experience 
for masonry historic treatment work. 
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B. Mockups: Prepare mockups of historic treatment on existing surfaces to demonstrate aesthetic 
effects and to set quality standards for materials and execution. 

1. Repointing: Rake out joints in two separate areas, each approximately 36 inches (900 
mm) high by 48 inches (1200 mm) wide for each type of repointing required, and repoint 
one of the areas. 

PART 2 - PRODUCTS 

2.1 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II; white or gray or both where required 
for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Mortar Sand: ASTM C144 unless otherwise indicated. 

1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend 
several sands if necessary to achieve suitable match. 

2. Color: Natural sand or ground marble, granite, or other sound stone of color necessary to 
produce required mortar color. 

3. Provide sand with rounded edges. 

D. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in masonry mortars. 

E. Water: ASTM C270, potable. 

2.2 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together 
before adding any water. Then mix again adding only enough water to produce a damp, 
unworkable mix that will retain its form when pressed into a ball. Maintain mortar in this 
dampened condition for 15 to 30 minutes. Add remaining water in small portions until 
mortar reaches desired consistency. Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter 
specified proportions without Architect's approval. 
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1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 
percent by weight of the cementitious or binder materials, except for carbon black, which 
is limited to 2 percent, unless otherwise demonstrated by a satisfactory history of 
performance. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 
1. Pointing Mortar by Property: ASTM C270, Property Specification, Type N unless 

otherwise indicated; with cementitious material limited to portland cement and lime. Add 
mortar pigments to produce mortar colors required. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

B. Remove downspouts and associated hardware adjacent to immediate work area and store during 
masonry repointing work. Reinstall when repointing is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 MASONRY REPOINTING, GENERAL 

A. Have repointing work performed only by qualified historic treatment specialist. 

3.3 REPOINTING 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint 

Sealants." 
3. Joints at locations of the following defects: 

a. Holes and missing mortar. 
b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch 

(0.7 mm) thick. 
c. Cracks 1/16 (1.6) inch(es) (mm) or more in width and of any depth. 
d. Hollow-sounding joints when tapped by metal object. 
e. Eroded surfaces 1/4 inch (6 mm) or more deep. 
f. Deterioration to point that mortar can be easily removed by hand, without tools. 
g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 
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1. Remove mortar from joints to depth of 2 times joint width. Do not remove unsound 
mortar more than 2 (50) inches (mm) deep; consult Architect for direction. 

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with 
square backs and to expose masonry for contact with pointing mortar. Brush, vacuum, or 
flush joints to remove dirt and loose debris. 

3. Do not spall edges of bricks or widen joints. Replace or patch damaged bricks as directed 
by Architect. 

a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated 
grinders without Architect's written approval based on approved quality-control 
program. 

b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated 
metal blades. Remove remaining mortar in bed joints and mortar in head joints by 
hand with chisel and resilient mallet. Strictly adhere to approved quality-control 
program. 

D. Notify Architect of unforeseen detrimental conditions, including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 (9) inch(es) (mm) until a 
uniform depth is formed. Fully compact each layer thoroughly and allow it to become 
thumbprint hard before applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 
placing mortar in layers not greater than 3/8 (9) inch(es) (mm). Fully compact each layer 
and allow it to become thumbprint hard before applying next layer. Where existing brick 
have worn or rounded edges, slightly recess finished mortar surface below face of 
masonry to avoid widened joint faces. Take care not to spread mortar beyond joint edges 
onto exposed masonry surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers. 

b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth 
without eroding surface mortar. 

6. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Remove mortar and repoint. 

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 
30 days before beginning cleaning work. 
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3.4 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040323 
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SECTION 050371 - HISTORIC DECORATIVE METAL CLEANING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of decorative metal in the form of cleaning as follows: 

1. Cleaning metal. 
2. Removing paint. 
3. Removing corrosion. 
4. Priming for repainting. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure: 100 to 400 (690 to 2750) psi (kPa). 
2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s). 

B. Medium-Pressure Spray: 

1. Pressure: 400 to 800 (2750 to 5510) psi (kPa). 
2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s). 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic decorative metal cleaning 
specialist. Cleaning specialist shall be experienced in using mechanical and chemical methods 
on the types of metal surfaces indicated. 

B. Mockups: Prepare mockups of historic treatment cleaning processes on existing surfaces to 
demonstrate aesthetic effects and to set quality standards for materials and execution. Prepare 
mockups so they are inconspicuous. 

1. Cleaning: Prepare an area approximately 2 sq. ft. (0.2 sq. m) for each process on each 
type of metal indicated for treatment. 

PART 2 - PRODUCTS 

2.1 CLEANING MATERIALS 

A. Water: Potable. 

B. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot 
water for every 5 gal. (20 L) of solution required. 

C. Nonacidic Liquid Chemical Cleaner: Manufacturer's standard mildly alkaline liquid cleaner, 
formulated for removing organic soiling from ordinary building materials including polished 
stone, brick, copper, brass, bronze, aluminum, stainless steel, plastics, wood, and glass. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Building Restoration Products, Inc. 
b. Cathedral Stone Products, Inc. 
c. PROSOCO, Inc. 

D. Abrasive Materials: 
1. Abrasives for Ferrous Metal Cleaning: Aluminum oxide paper, emery paper, fine steel 

wool, steel scrapers, and steel-wire brushes of various sizes. 

E. Rust Remover: Manufacturer's standard phosphoric acid-based gel formulation, also called 
"naval jelly," for removing corrosion from iron and steel. 

2.2 PAINT REMOVERS 

A. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-
rinsable, solvent-type paste, gel, or foamed emulsion formulation for removing paint from 
metals; and containing no methanol or methylene chloride. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/Lookup?ulid=9148
http://www.specagent.com/Lookup?uid=123457103371
http://www.specagent.com/Lookup?uid=123457103372
http://www.specagent.com/Lookup?uid=123457103370
http://www.specagent.com/Lookup?ulid=9152
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a. American Building Restoration Products, Inc. 
b. Diedrich Technologies, Inc.; a Hohmann & Barnard company. 
c. EaCo Chem, Inc. 
d. PROSOCO, Inc. 

2.3 FERROUS METAL PRIMERS 

A. Repair Primer: Manufacturer's standard, rust-inhibiting, fast-curing, lead- and chromate-free, 
universal primer, compatible with firmly adhered existing paint and applied finish. Comply with 
coating manufacturer's written instructions for cleaning, pretreatment, application, and 
minimum dry-film thickness. 

B. Finish Primer: Primer complying with applicable requirements in Section 090391 "Historic 
Treatment of Plain Painting" for finish painting of primed historic metal. 

PART 3 - EXECUTION 

3.1 HISTORIC DECORATIVE METAL CLEANING, GENERAL 

A. Execution of the Work: In cleaning historic items, disturb them as minimally as possible and as 
follows: 

1. Remove deteriorated coatings and corrosion. 
2. Sequence work to minimize time before protective coatings are reapplied. 
3. Clean items in place unless otherwise indicated. 

B. Mechanical Coating Removal: Use most gentle mechanical methods, such as scraping and wire 
brushing, that will not abrade metal substrate. Do not use abrasive methods such as sanding or 
power tools except as indicated as part of the historic treatment program and approved by 
Architect. 

C. Repaint: Where indicated, prepare painted decorative metal by cleaning surface, removing less 
than firmly adhered existing paint, sanding edges smooth, and priming for painting as specified. 

3.2 CLEANING 

A. Use only those methods indicated for each type of decorative metal and its location. 

1. Brushes: If using wire brushes, use brushes of same base metal composition as metal 
being treated. Use brushes that are resistant to chemicals being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
spray methods do not damage surfaces. 

a. Equip units with pressure gages. 
b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 

suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray. 

http://www.specagent.com/Lookup?uid=123457103379
http://www.specagent.com/Lookup?uid=123457109218
http://www.specagent.com/Lookup?uid=123457103382
http://www.specagent.com/Lookup?uid=123457103383
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c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

3. Uniformity: Perform each cleaning method in a manner that results in uniform coverage 
of all surfaces, including corners, contours, and interstices, and that produces an even 
effect without streaks or damaging surfaces. 

B. Water Cleaning: Clean with cold water applied by low-pressure spray. Supplement with natural-
fiber or plastic bristle brush. Use small brushes to remove soil from joints and crevices. 

C. Detergent Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Scrub surface with detergent solution and natural-fiber or plastic bristle brush until soil is 

thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil 
from joints and crevices. Dip brush in solution often to ensure that adequate fresh 
detergent is used and that surface remains wet. 

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil. 

4. Repeat cleaning procedure where needed if required to produce cleaning effect 
established by mockup. 

D. Nonacidic Liquid Chemical Cleaning: Apply chemical cleaner to surfaces according to 
chemical-cleaner manufacturer's written instructions. 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface by brush[ or low-pressure spray. 
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer or as established by mockup 
4. Non-Ferrous Metals: Rinse with cold water applied by medium-pressure spray to remove 

chemicals and soil. 
5. Ferrous Metals: Do not rinse ferrous metals with water; neutralize chemical cleaner on 

ferrous metals as recommended in writing by manufacturer. Dry immediately with clean 
soft cloths. Follow direction of grain in metal. 

6. Repeat cleaning procedure where needed if required to produce cleaning effect 
established by mockup. Do not repeat more than once. 

E. Cleaning with Abrasive Pads: Clean surfaces to remove dirt by rubbing with abrasive pads and 
water. Do not rinse ferrous metals with water; wipe with damp cloths to remove residue. 

F. Chemical Rust Removal: 

1. Remove loose rust scale with approved abrasives for ferrous metal cleaning. 
2. Apply rust remover with brushes or as recommended in writing by manufacturer. 
3. Allow rust remover to remain on surface for period recommended in writing by 

manufacturer or as determined by testing. Do not allow extended dwell time. 
4. Wipe off residue with mineral spirits and either steel wool or soft rags, or clean with 

method recommended in writing by manufacturer to remove residue. 
5. Dry immediately with clean, soft cloths. Follow direction of grain in metal. 
6. Prime immediately to prevent rust. Do not touch cleaned metal surface until primed. 
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3.3 PAINT REMOVAL  

A.  Use only those paint-removal methods indicated for each type of decorative metal. 

1. Application: Apply paint removers according to paint-remover manufacturer's written 
instructions. Do not allow paint removers to remain on surface for periods longer than 
those indicated or recommended in writing by manufacturer. 

2. Brushes: If using wire brushes, use brushes of same base metal composition as metal 
being treated. Use brushes that are resistant to chemicals being used. 

3. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
spray methods do not damage surfaces. 

a. Equip units with pressure gages. 
b. Unless otherwise indicated, hold spray nozzle at least 6 inches (152 mm) from 

surface and apply material in horizontal, back-and-forth sweeping motion, 
overlapping previous strokes to produce uniform coverage. 

c. For chemical spray application, use low-pressure tank or chemical pump suitable 
for chemical indicated, equipped with cone-shaped spray. 

d. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

B. Paint Removal with Solvent-Type Paste Paint Remover: 

1. Remove loose and peeling paint using water, scrapers, stiff brushes, or a combination of 
these. Let surface dry thoroughly. 

2. Apply thick coating of paint remover to painted decorative metal with natural-fiber 
cleaning brush, deep-nap roller, or large paint brush. Apply in one or two coats according 
to manufacturer's written instructions. 

3. Allow paint remover to remain on surface for period recommended in writing by 
manufacturer or as determined by testing. 

4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint 
residue. 

5. Use mechanical methods recommended in writing by manufacturer to remove chemicals 
and paint residue. 

6. Repeat process if necessary to remove all paint. 

3.4 PRIMING 

A. Repair Primer: Apply immediately after completing a repair. 

B. Finish Primer: Apply as soon after cleaning as possible. 

END OF SECTION 050371 
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SECTION 050372 - HISTORIC DECORATIVE METAL REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Historic treatment of decorative metal in the form of repair as follows: 

a. Repairing metals other than cast iron and replacing damaged and missing 
components in place. 

b. Removing and dismantling metal for shop repair and replacement of components; 
reinstalling repaired metal. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s). 

B. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s) 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
1. Review methods and procedures related to historic decorative metal repair. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, and sections showing locations and extent of repair and 
replacement work, with enlarged details of replacement parts indicating materials, 
profiles, methods of attachment, accessory items, and finishes. 



HISTORIC DECORATIVE METAL REPAIR 050372 - 2 

C. Samples: For each exposed product and for each color and texture specified. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic decorative metal repair 
specialist. Experience installing and finishing new decorative metal work is insufficient 
experience for decorative metal historic treatment work. 

B. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 
effects and to set quality standards for materials and execution and for fabrication and 
installation. Prepare mockups so they are inconspicuous. 

PART 2 - PRODUCTS 

2.1 METAL MATERIALS 

A. Provide metal materials made of the alloys, forms, and types that match existing metals and 
have the ability to receive finishes matching existing finishes unless otherwise indicated. 

2.2 PREPARATORY CLEANING MATERIALS 

A. Water: Potable. 

B. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot 
water for every 5 gal. (20 L) of solution required. 

C. Abrasive Materials: 

1. Abrasive Pads: Non-scratch, of the following types: 

a. Abrasive Pad with Sponge: Combination plastic abrasive pad, consisting of a 
sponge enclosed with a woven urethane, polypropylene, or other plastic mesh or 
fabric, without other abrasive components that can scratch metal. 

b. Abrasive Pad of Plant Fibers: Agave, loofa, or another tough plant fiber, without 
other abrasive components that can scratch metal. 

2. Medium Abrasives for Ferrous Metals: Aluminum oxide paper, emery paper, fine steel 
wool, steel scrapers, and steel-wire brushes of various sizes. 

3. Medium Abrasives for Copper Alloys: Extra fine bronze wool or plastic abrasive pads. 

D. Wash Cloths: Lint-free, absorbent, durable cloth without abrasives that can scratch metal. 

E. Rust Remover: Manufacturer's standard phosphoric acid-based gel formulation, also called 
"naval jelly," for removing corrosion from iron and steel. 
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2.3 FASTENERS 

A. Fasteners: Fasteners of the same basic metal as fastened metal unless otherwise indicated. Use 
metals that are noncorrosive and compatible with each metal joined. 

1. Match existing fasteners in material and in type of fastener unless otherwise indicated. 
2. Use concealed fasteners for interconnecting decorative metal components and for 

attaching them to other work unless exposed fasteners are unavoidable or the existing 
fastening method. 

3. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 
surface unless otherwise indicated or another head is required to match the existing 
fastening method as determined by Architect. 

4. Finish heads of exposed fasteners to match finish of metal fastened unless otherwise 
indicated. 

2.4 ACCESSORIES 

A. Metal-Patching Compound: Two-part, epoxy- or polyester-resin, metal-patching compound; 
knife-grade formulation as recommended in writing by manufacturer for type of metal repair 
indicated, tooling time required for the detail of work, and site conditions. Compound shall be 
produced for filling metal that has deteriorated because of corrosion or deformation. Filler shall 
be capable of filling deep holes and spreading to feather edge. 

B. Brazing Rods for Copper Alloys: Type and alloy as recommended in writing by brazing-rod 
manufacturer and as required for color match, strength, and compatibility in fabricated items. 

C. Welding Electrodes and Filler Metal: Select according to AWS specifications for metal alloy 
welded; use metal type and alloy as required for color match, strength, and compatibility in 
fabricated items. 

D. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout specifically recommended in writing by 
manufacturer for interior and exterior applications. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

2.5 METAL FABRICATION 

A. Custom fabricate repairs of decorative metal items and components in sizes and profiles to 
match existing decorative metal unless otherwise indicated, with accurate curves, lines, and 
angles. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist 
water penetration and retention. 

B. Provide rebates, lugs, and brackets necessary to assemble components and to attach to existing 
work. Drill and tap for fasteners. Use concealed fasteners where possible; use exposed fasteners 
to match existing work. 
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C. Comply with AWS for recommended practices in welding and brazing. Provide welds and 
brazes behind finished surfaces without distorting or discoloring exposed side. Clean exposed 
welded and brazed joints of flux, and dress exposed and contact surfaces. 

D. Castings: Fabricate castings free of warp, cracks, blowholes, or other defects that impair 
strength or appearance. Grind, wire brush, sandblast, and buff castings to remove seams, gate 
marks, casting flash, and other casting marks. 

1. Finish castings to match existing decorative metal work. 

2.6 FERROUS METAL FINISHES 

A. Repair Primer: Manufacturer's standard, rust-inhibiting, fast-curing, lead- and chromate-free 
universal primer, compatible with firmly adhered existing paint and applied finish. Comply with 
coating manufacturer's written instructions for cleaning, pretreatment, application, and 
minimum dry film thickness. 

B. Finish Primer: Primer complying with applicable requirements in Section 090391 "Historic 
Treatment of Plain Painting" for finish painting of primed metal. 

PART 3 - EXECUTION 

3.1 HISTORIC DECORATIVE METAL REPAIR, GENERAL 

A. Execution of the Work: In repairing historic items, disturb remaining existing work as 
minimally as possible and as follows: 

1. Stabilize decorative metal to reestablish structural integrity and weather resistance while 
maintaining the existing form of each item. 

2. Remove deteriorated coatings and corrosion. 
3. Sequence work to minimize time before protective coatings are reapplied. 
4. Repair items where stabilization is insufficient to stop progress of deterioration. 
5. Repair items in place unless otherwise indicated and retain as much original material as 

possible. 
6. Replace or reproduce historic items where indicated or scheduled. 
7. Make historic treatment of materials reversible whenever possible. 
8. Install temporary protective measures to stabilize decorative metal that is indicated to be 

repaired later. 

B. Mechanical Coating Removal: Use gentlest mechanical methods, such as scraping and wire 
brushing, that do not abrade metal substrate. Do not use abrasive methods, such as sanding, or 
power tools except as approved by Architect. 

C. Repairing Decorative Metal Items: Match existing materials and features, retaining as much 
original material as possible to complete the repair. 

D. Replacing Decorative Metal Components: Where indicated, duplicate and replace items with 
new metal matching existing metal. 
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1. Replace heavily deteriorated or missing parts or features of decorative metal with 
compatible materials, using surviving prototypes to create patterns or molds for duplicate 
replacements. 

3.2 PREPARATORY CLEANING 

A. Perform preparatory cleaning before performing repair work. Use only those methods indicated 
for each type of decorative metal and its location. 

1. Brushes: If using wire brushes, use brushes of same base metal composition as metal 
being treated. Use brushes that are resistant to chemicals being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
spray methods do not damage surfaces. 

3. Uniformity: Perform each cleaning method in a manner that results in uniform coverage 
of all surfaces, including corners, contours, and interstices, and that produces an even 
effect without streaks or damaging surfaces. 

B. Water Cleaning: Clean with cold water applied with low-pressure spray. Supplement with 
natural-fiber or plastic bristle brush and abrasive pads. Use small brushes to remove soil and 
loose paint from joints and crevices. 

C. Detergent Cleaning: 

1. Wet surface with cold water applied with low-pressure spray. 
2. Scrub surface with detergent solution and natural-fiber or plastic bristle brush and 

abrasive pads until soil is thoroughly dislodged and can be removed by rinsing. Use small 
brushes to remove soil from joints and crevices. Dip brush in solution often to ensure that 
adequate fresh detergent is used and that surface remains wet. 

3. Rinse with cold water applied with low-pressure spray to remove detergent solution and 
soil. 

D. Mechanical Rust Removal: 

1. Remove rust with approved, medium abrasives for ferrous metals. 
2. Wipe off residue with mineral spirits and either steel wool or soft rags. 
3. Dry immediately with clean, soft cloths. Follow direction of grain in metal. 
4. Prime immediately to prevent rust. Do not touch cleaned metal surface until primed. 

3.3 DISMANTLING, REPAIR, AND INSTALLATION 

A. Repair decorative metal in place insofar as practicable, unless otherwise indicated. Where 
necessary, dismantle components from their substrate and repair and reinstall them. 

B. Installation: 

1. Locate and place decorative metal iron items level and plumb and in alignment with 
adjacent construction. 
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a. Do not cut or abrade finishes that cannot be completely restored in the field. 
Return items with such finishes to the shop for required alterations, followed by 
complete refinishing, or provide new units as required. 

2. Use concealed anchorages where possible, unless otherwise indicated. 
3. Form tight joints with exposed connections accurately fitted together. 
4. Install concealed joint fillers, sealants, and flashings, as the Work progresses, to make 

exterior items weatherproof. 
5. Corrosion Protection: Apply bituminous paint or other permanent separation materials on 

concealed surfaces where metals would otherwise be in direct contact with substrate 
materials that are incompatible or could result in corrosion or deterioration of either 
material or finish. 

6. Touch Up: At completion of installation, touch up and restore damaged or defaced finish 
surfaces and fastener heads. 

C. Reinstalling Railing Posts: After posts have been inserted into sleeves, fill annular space 
between post and sleeve with nonshrink, nonmetallic grout, mixed and placed to comply with 
anchoring material manufacturer's written instructions. Leave anchorage joint exposed, wipe off 
surplus anchoring material, and leave 1/8-inch (3-mm) buildup sloped away from post. 

D. Sealant: See Section 079200 "Joint Sealants." 

3.4 FILLING DEFECTS IN PAINTED SURFACES 

A. Repair non-load-bearing defects in existing metal surfaces, including dents and gouges more 
than 1/8 inch (3 mm) deep or 1 inch (25 mm) across and all holes and tears by filling with 
metal-patching compound. Remove burrs. Prime iron and steel surfaces immediately after repair 
to prevent flash rusting. 

3.5 PRIMING 

A. Repair Primer: Apply immediately after completing a repair. 

B. Finish Primer: Apply as soon after cleaning as possible. 

3.6 HISTORIC DECORATIVE METAL REPAIR SCHEDULE 

This schedule demonstrates a method to indicate extensive historic treatment requirements for decorative 
metal. This schedule is an example only; revise to suit Project and coordinate with historic decorative 
metal schedules in Section 050371 "Historic Decorative Metal Cleaning" and Section 050373 "Historic 
Decorative Metal Refinishing," if retained. 

Insert drawing designation for each item to be treated, and indicate the methods of treatment that apply to 
the item. Use these designations on Drawings to identify locations. 

A. Treatment of Decorative Railing [DMR-1] <Insert drawing designation>: Wrought-iron 
railing and gate. 

1. Perform work [in the shop] [or] [in the field]. 
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2. Paint Removal: As specified in Section 050371 "Historic Decorative Metal Cleaning." 
3. Repairs: Repair railing and replace missing components with hand-worked [steel bars] 

[wrought iron]. 
4. Painted Finish: As specified in [Section 090391 "Historic Treatment of Plain 

Painting."] <Insert Section number and title.> 
5. Baked-Enamel or Powder-Coat Finish: [Color as indicated by manufacturer's 

designations] [Color matching design reference sample] [Color matching Architect's 
sample] [Color as selected by Architect from manufacturer's full range] <Insert 
color and gloss>. 

6. Gilding: As specified in [Section 090398 "Historic Treatment of Gilding."] <Insert 
Section number and title.> 

B. Treatment of Decorative Railing [DMR-2] <Insert drawing designation>: Bronze railing with 
bronze handrail. 

1. Perform work [in the shop] [or] [in the field]. 
2. Cleaning: As specified in Section 050371 "Historic Decorative Metal Cleaning." 
3. Repair: [Splice new material into deteriorated section] <Insert description>. 
4. Bronze Finish: [Satin finish with statuary conversion coating on railing; satin hand-

rubbed finish, lacquered, on handrail] <Insert requirement>. 

C. Treatment of Decorative Railing and Handrail [DMRH-1] <Insert drawing designation>: 
Deteriorated [bronze] [wood] handrail on wrought-iron railing. 

1. Repair: Replace broken wrought-iron railing components and repaint railing. Replace 
entire, deteriorated [bronze] [wood] handrail with shop-fabricated [aluminum] [steel] 
[wood] <Insert material> handrail. Replicate wrought-iron as specified in 
Section 050374 "Historic Decorative Metal Replication." 

2. Paint Removal: As specified in Section 050371 "Historic Decorative Metal Cleaning." 
3. Railing Finish: Paint as specified in [Section 090391 "Historic Treatment of Plain 

Painting."] <Insert Section number and title.> 

a. Color: [As indicated by manufacturer's designations] [Matching design 
reference sample] [Matching Architect's sample] [As selected by Architect 
from manufacturer's full range] <Insert color and gloss>. 

4. Gilding: As specified in [Section 090398 "Historic Treatment of Gilding."] <Insert 
Section number and title.> 

5. Handrail Finish: 

Retain "Aluminum Finish" or "Baked-Enamel or Powder-Coat Finish" Subparagraph below. Aluminum 
finishes are shop applied on new assemblies or components to suit Project. Refinishing is specified in 
Section 050373 "Historic Decorative Metal Refinishing." Insert other finishes to suit Project. 

a. Aluminum Finish: [Light bronze anodized] [Medium bronze anodized] [Dark 
bronze anodized] [Anodized color matching design reference sample] 
[Anodized color matching Architect's sample] [Anodized color as selected by 
Architect from full range of industry colors and color densities] <Insert 
color>. 

b. Baked-Enamel or Powder-Coat Finish: [Color as indicated by manufacturer's 
designations] [Color matching design reference sample] [Color matching 
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Architect's sample] [Color as selected by Architect from manufacturer's full 
range] <Insert color and gloss>. 

END OF SECTION 050372 
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SECTION 060312 - HISTORIC WOOD REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood in the form of repairing wood features as follows: 

1. Repairing wood paneling, railings, and trim. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

2. Section 080314 "Historic Treatment of Wood Doors" for historic wood door repairs, 
including related trim. 

3. Section 080352 "Historic Treatment of Wood Windows" for historic wood window 
repairs, including related trim. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 
wood repair and fire protection. 

2. Review methods and procedures related to historic wood repair. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 
new unit and its location in the building on annotated plans and elevations. 

C. Samples: For each exposed product and for each color and texture specified. 

1.5 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic wood-repair specialist, 
experienced in repairing, refinishing, and replacing wood in whole and in part. Experience only 
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in fabricating and installing new woodwork is insufficient experience for wood historic 
treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 
wood consolidant and wood-patching compound that have been used for similar historic wood-
treatment applications with successful results, and with factory-authorized service 
representatives who are available for consultation, Project-site inspection, and on-site 
assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 
effects and to set quality standards for materials and execution, and for fabrication and 
installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Baseboard Repair: Prepare an approximately 36-inch (1000-mm) length of 
baseboard to serve as mockup to demonstrate samples of each type of wood repair. 

PART 2 - PRODUCTS 

2.1 HISTORIC WOOD REPAIR, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 
Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 
for construction, finishes, grade rules, and other requirements unless otherwise indicated. 

1. Exception: Industry practices cited in Section 12, Article 1.5, "Industry Practices," of the 
Architectural Woodwork Standards do not apply to the work of this Section. 

2.2 REPLICATED WOOD ITEMS 

A. Replicated Wood Paneling, Railings and Trim: Custom-fabricated replacement wood units and 
components. 
1. Wood Species: Match species of existing wood. 
2. Wood Member and Trim Profiles: Match profiles and detail of existing. 

2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 
time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 
checks larger than 1/32 inch (0.8 mm) deep by 2 inches (51 mm) wide. 

1. Species: Match species of each existing type of wood component or assembly unless 
otherwise indicated. 

B. Paneling, Railings, and Trim: Match existing species. 

C. Exterior Trim: Match existing species. 

D. Interior Trim: Match existing species. 
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2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 
fibers of wood materials that have deteriorated due to weathering and decay and designed 
specifically to enhance the bond of wood-patching compound to existing wood. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

B. Wood-Patching Compound: Two-part, epoxy-resin, wood-patching compound; knife-grade 
formulation as recommended in writing by manufacturer for type of wood repair indicated, 
tooling time required for the detail of work, and site conditions. Compound shall be designed 
for filling voids in damaged wood materials that have deteriorated due to weathering and decay. 
Compound shall be capable of filling deep holes and spreading to featheredge. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

2.5 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 
tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 
wood from further damage caused by fungi and wood-boring insects; complying with 
AWPA P5; containing no boric acid. 

B. Cleaning Materials: 

1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 
5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm 
water for each 5 gal. (20 L) of solution required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 
cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent 
sodium hypochlorite bleach, and 3 quarts (3 L) of warm water. 

C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F (21 deg C), in 
gunnable and liquid formulations as recommended in writing by adhesive manufacturer for each 
type of repair and exposure condition. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

http://www.specagent.com/Lookup?ulid=11039
http://www.specagent.com/Lookup?uid=123456969564
http://www.specagent.com/Lookup?uid=123456969565
http://www.specagent.com/Lookup?uid=123456969568
http://www.specagent.com/Lookup?ulid=11040
http://www.specagent.com/Lookup?uid=123456969569
http://www.specagent.com/Lookup?uid=123456969571
http://www.specagent.com/Lookup?uid=123456969575
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1. Match existing fasteners in material and type of fastener unless otherwise indicated. 
2. Use concealed fasteners for interconnecting wood components. 
3. Use concealed fasteners for attaching items to other work unless exposed fasteners are 

unavoidable or the existing fastening method. 
4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 
5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 
6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

2.6 WOOD FINISHES 

A. Unfinished Replacement Units: Provide exposed exterior and interior wood surfaces of 
replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and 
finishing. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood of mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by 
scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas with 
mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before repairing or 
painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 
installation areas before installing. 

3.2 HISTORIC WOOD REPAIR, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood to reestablish structural integrity and weather resistance while 
maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair. Remove coatings 
according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise 
indicated. 

3. Repair items in place where possible. 
4. Install temporary protective measures to protect wood-treatment work that is indicated to 

be completed later. 
5. Refinish historic wood according to Section 090391 "Historic Treatment of Plain 

Painting" unless otherwise indicated. 

B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 
mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 
wood substrate, reducing clarity of detail. Do not use abrasive methods, such as sanding, wire 
brushing, or power tools, except as approved by Architect. 
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C. Repair and Refinish Existing Hardware: Dismantle hardware; strip paint, repair, and refinish it 
to match finish samples; and lubricate moving parts just enough to function smoothly. 

D. Repair Wood: Match existing materials and features, retaining as much original material as 
possible to perform repairs. 

1. Unless otherwise indicated, repair wood by consolidating, patching, splicing, or 
otherwise reinforcing wood with new wood matching existing wood or with salvaged, 
sound, original wood. 

2. Where indicated, repair wood by limited replacement matching existing material. 

E. Replace Wood: Where indicated, duplicate and replace units with units made from salvaged, 
sound, original wood or with new wood matching existing wood. Use surviving prototypes to 
create patterns for duplicate replacements. 

F. Identify removed items with numbering system corresponding to item locations, to ensure 
reinstallation in same location. 

3.3 WOOD PATCH-TYPE REPAIR 

A. General: Patch wood that exhibits depressions, holes, or similar voids, and that has limited 
amounts of rotted or decayed wood. 

1. Treat wood with wood consolidant prior to application of patching compound. Coat wood 
surfaces by brushing, applying multiple coats until wood is saturated and refuses to 
absorb more. Allow treatment to harden before filling void with patching compound. 

2. Remove rotted or decayed wood down to sound wood. 

B. Apply borate preservative treatment to accessible surfaces either before applying wood 
consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 
removed or missing wood. 

1. Prime patch area with application of wood consolidant or manufacturer's recommended 
primer. 

2. Apply patching compound in layers as recommended in writing by manufacturer until the 
void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 
and matching contour of wood member. 

3.4 WOOD-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood items at locations indicated on Drawings or scheduled. 

1. Remove broken, rotted, and decayed wood down to sound wood. 
2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 
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3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 
nailing to ensure maximum structural integrity at each splice. Use only concealed 
fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 
treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Reinstall items removed for repair into original locations. 

END OF SECTION 060312 
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SECTION 080314 - HISTORIC TREATMENT OF WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood doors in the form of the following: 

1. Repairing wood doors and trim. 
2. Replacing wood door leaves and frames. 
3. Reglazing. 
4. Repairing, refinishing, and replacing hardware. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures." 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Door: Generally, this term includes door frame, leaves, hardware, side panels or lights, fan light, 
transom, storm doors and screen doors unless otherwise indicated by context. 

B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap. 

C. Interior Trim: Casing. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 
treatment of wood doors and fire protection. 

2. Review methods and procedures related to historic treatment of wood doors. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 
new unit and its corresponding door locations in the building on annotated plans and elevations. 
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C. Samples: For each exposed product and for each color and texture specified.  Approved samples 
may be incorporated into the Work. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic wood door specialist, 
experienced in repairing, refinishing, and replacing wood doors in whole and in part. 
Experience only in fabricating and installing new wood doors is insufficient experience for 
wood-door historic treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 
wood consolidant and wood-patching compound that have been used for similar historic wood-
treatment applications with successful results, and with factory-authorized service 
representatives who are available for consultation and Project-site inspection and on-site 
assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 
effects and to set quality standards for materials and execution and for fabrication and 
installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Door Repair: Prepare one entire door unit to serve as mockup to demonstrate 
Samples of each type of repair of wood door members including frame, leaves, glazing, 
and hardware. 

PART 2 - PRODUCTS 

2.1 HISTORIC TREATMENT OF WOOD DOORS, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 
Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 
for construction, finishes, grades of wood doors, and other requirements unless otherwise 
indicated. 

1. Exception: Industry practices cited in the "Architectural Woodwork Standards," 
Section 12, Article 1.5, "Industry Practices," do not apply to the work of this Section. 

2.2 REPLICATED WOOD DOOR UNITS 

A. Replicated Wood Door Frames and Leaves: Custom-fabricated replacement wood units and 
trim, with operating and latching hardware. 

1. Manufacturer to be a professional member of the Woodwork Institute, The Architectural 
Woodwork Manufacturers Association of Canada, or the Architectural Woodwork 
Institute 

2. Wood Species: Match wood species of existing exterior door and frame parts. 
3. Wood Member and Trim Profiles: Match profiles and detail of existing door members 

and trim. 
4. Hardware: Reuse existing unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=9179&mf=04&src=wd
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5. Hardware Set: Door Hardware Sets according to Section 087100 "Door Hardware." 
6. Glazing Stops: Provide replacement glazing stops coordinated with glazing system 

indicated. 
7. Weather Stripping: Full-perimeter weather stripping for each exterior door leaf. 

2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 
time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 
checks larger than 1/32 inch (0.8 mm) deep by 2 inches (51 mm) wide. 

1. Species: Match species of each existing type of wood component or assembly. 

2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 
fibers of wood materials that have deteriorated because of weathering and decay and designed 
specifically to enhance the bond of wood-patching compound to existing wood. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade 
formulation as recommended in writing by manufacturer for type of wood repair indicated, 
tooling time required for the detail of work, and site conditions. Compound shall be designed 
for filling voids in damaged wood materials that have deteriorated because of weathering and 
decay. Compound shall be capable of filling deep holes and spreading to feather edge. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

2.5 GLAZING MATERIALS 

A. Glass: See Section 088000 "Glazing." 

B. Glazing Systems: 
1. Modern Glazing Products: Glazing points and single-component polyurethane glazing 

compound; struck to match taper of existing glazing putty (removed); colored as required 
to match painted sash. 

http://www.specagent.com/Lookup?ulid=9160
http://www.specagent.com/Lookup?uid=123456968206
http://www.specagent.com/Lookup?uid=123456968207
http://www.specagent.com/Lookup?uid=123456968210
http://www.specagent.com/Lookup?ulid=9161
http://www.specagent.com/Lookup?uid=123456968211
http://www.specagent.com/Lookup?uid=123456968213
http://www.specagent.com/Lookup?uid=123456968217
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2. Primers and Cleaners for Glazing: As recommended in writing by glazing material 
manufacturer. 

2.6 HARDWARE 

A. Primary Door Hardware, General: Provide complete sets of door hardware consisting of hinges, 
pulls, locks, latches, and accessories indicated for each door or required for proper operation. 
Sets shall include replacement hardware to complement repaired and refinished, existing 
hardware. Door hardware shall smoothly operate, tightly close, and securely lock wood doors 
and be sized to accommodate frequency of use, glazing weight, and dimensions. 

B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware. 

C. Material and Design: 

1. Material: Match existing material unless otherwise indicated. 
2. Design: Custom hardware to replicate existing hardware. 

D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements 
indicated. 

2.7 WEATHER STRIPPING 

A. Compression-Type Weather Stripping: Compressible weather stripping designed for 
permanently resilient sealing under bumper or wiper action; completely concealed when door is 
closed. 

1. Weather-Stripping Material: Match existing materials and profiles as much as possible 
unless otherwise indicated. 

a. Cellular Elastomeric Gaskets: Preformed; complying with ASTM C509. 
b. Dense Elastomeric Gaskets: Preformed; complying with ASTM C864. 

2.8 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 
tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 
wood from further damage by decay fungi and wood-boring insects; complying with 
AWPA P5; containing no boric acid. 

B. Cleaning Materials: 

1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 
5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm 
water for each 5 gal. (20 L) of solution required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 
cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent 
sodium hypochlorite bleach, and 3 quarts (3 L) of warm water. 
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C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F (21 deg C), in 
gunnable and liquid formulations as recommended in writing by adhesive manufacturer for each 
type of repair and exposure conditions. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

1. Match existing fasteners in material and type of fastener unless otherwise indicated. 
2. Use concealed fasteners for interconnecting wood components. 
3. Use concealed fasteners for attaching items to other work unless exposed fasteners are 

unavoidable or the existing fastening method. 
4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 
5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 
6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and door accessories of aluminum, 
nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with requirements in 
ASTM B633 for SC 3 (Severe) service condition. 

2.9 WOOD DOOR FINISHES 

A. Unfinished Replacement Units: Provide exposed [exterior] [and] [interior] wood surfaces of 
replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and 
finishing. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood doors of mildew, algae, moss, plant material, loose paint, grease, dirt, and other 
debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas 
with mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before 
repairing or painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 
installation areas before installing. 

3.2 HISTORIC TREATMENT OF WOOD DOORS, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood doors to reestablish structural integrity and weather resistance 
while maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair. Remove coatings 
according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise 
indicated. 

3. Repair items in place where possible. 
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4. Install temporary protective measures to protect wood door work that is indicated to be 
completed later. 

5. Refinish historic wood windows according to Section 090391 "Historic Treatment of 
Plain Painting" unless otherwise indicated. 

B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 
mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 
wood substrate, reducing clarity of detail. Do not use abrasive methods such as sanding, wire 
brushing, or power tools except as approved by Architect. 

C. Repair and Refinish Existing Hardware: Dismantle door hardware; strip paint, repair, and 
refinish it to match finish Samples; and lubricate moving parts just enough to function 
smoothly. 

D. Repair Wood Doors: Match existing materials and features, retaining as much original material 
as possible to perform repairs. 

1. Unless otherwise indicated, repair wood doors by consolidating, patching, splicing, or 
otherwise reinforcing wood with new wood matching existing wood or with salvaged, 
sound, original wood. 

2. Where indicated, repair wood doors by limited replacement matching existing material. 

E. Replace Wood Units: Where indicated, duplicate and replace units with units made from 
salvaged, sound, original wood or with new wood matching existing wood. Use surviving 
prototypes to create patterns for duplicate replacements. 

F. Protection of Openings: Where doors are indicated for removal, cover resultant openings with 
temporary enclosures so that openings are weathertight during repair period. 

G. Identify removed doors, frames, leaves, and members with numbering system corresponding to 
door locations to ensure reinstallation in same location. 

3.3 WOOD DOOR PATCH-TYPE REPAIR 

A. General: Patch wood members that exhibit depressions, holes, or similar voids and that have 
limited amounts of rotted or decayed wood. 

1. Treat wood members with wood consolidant before applying patching compound. Coat 
wood surfaces by brushing, applying multiple coats until wood is saturated and unable to 
absorb more. Allow treatment to harden before filling void with patching compound. 

B. Apply borate preservative treatment to accessible surfaces either before applying wood 
consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 
removed or missing wood. 

1. Prime patch area with application of wood consolidant or manufacturer's recommended 
primer. 
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2. Apply patching compound in layers as recommended in writing by manufacturer until the 
void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 
and matching contour of wood member. 

3.4 WOOD DOOR MEMBER-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood door members at locations scheduled and where 
damage is too extensive to patch. 

1. Remove broken, rotted, and decayed wood down to sound wood. 
2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 
3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 

nailing to ensure maximum structural integrity at each splice. Use only concealed 
fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 
treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Glazing: Reglaze units before reinstallation. 

1. Mill new and rout existing glazed members to accommodate new glass thickness. 
2. Provide replacement glazing stops coordinated with glazing system indicated. 
3. Provide glazing stops to match contour of door frames. 

E. Reinstall units removed for repair into original openings. 

F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-
perimeter weather stripping for each exterior leaf. 

3.5 GLAZING 

A. Comply with combined written instructions of manufacturers of glass, glazing system, and 
glazing materials, unless more stringent requirements are indicated. 

B. Remove existing glass and glazing where indicated in a schedule, and prepare surfaces for 
reglazing. 

C. Remove glass and glazing from openings and prepare surfaces for reglazing. 

D. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge 
and face clearances, with reasonable tolerances. 

E. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by 
preconstruction testing. 
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F. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting 
glass. 

G. Install glass with proper orientation so that coatings, if any, face exterior or interior as required. 

H. Disposal of Removed Glass: Remove from Owner's property and legally dispose of it unless 
otherwise indicated. 

3.6 WOOD DOOR UNIT REPLACEMENT 

A. General: Replace existing wood door frame and leaf units with new custom-fabricated units to 
match existing at locations scheduled. 

B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment 
liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Mill glazed members to accommodate glass thickness. Glaze units before installation. 

D. Install units level, plumb, square, true to line, without distortion or impeding movement, 
anchored securely in place to structural support, and in proper relation to wall flashing, trim, 
and other adjacent construction. 

E. Set threshold or sill members in bed of sealant for weathertight construction unless otherwise 
indicated. 

F. Install door units with new anchors into existing openings. 

G. Weather Stripping: Install full-perimeter weather stripping for each operable exterior leaf. 

H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or 
electrolytic action at points of contact with other materials. 

I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless 
otherwise indicated. 

END OF SECTION 080314 
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SECTION 080352 - HISTORIC TREATMENT OF WOOD WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood windows in the form of the following: 

1. Repairing wood windows and trim. 
2. Replacing wood window frames and sash units. 
3. Reglazing. 
4. Repairing, refinishing, and replacing hardware. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Window: Includes window frame, sash, hardware, trim, storm window, and exterior and interior 
shutters unless otherwise indicated by context. 

B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap. 

C. Interior Trim: Casing, stool, and apron. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 
treatment of wood windows and fire protection. 

2. Review methods and procedures related to historic treatment of wood windows. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 
new unit and its corresponding window locations in the building on annotated plans and 
elevations. 

C. Samples: For each exposed product and for each color and texture specified. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic wood window specialist, 
experienced in repairing, refinishing, and replacing wood windows in whole and in part. 
Experience only in fabricating and installing new wood windows is insufficient experience for 
wood-window historic treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 
wood consolidant and wood-patching compound that have been used for similar historic wood-
treatment applications with successful results, and with factory-authorized service 
representatives who are available for consultation and Project-site inspection and on-site 
assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 
effects and to set quality standards for materials and execution and for fabrication and 
installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Window Repair: Prepare one entire window unit to serve as mockup to 
demonstrate samples of each type of repair of wood window members including frame, 
sash, glazing, and hardware. 

PART 2 - PRODUCTS 

2.1 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 
Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 
for construction, finishes, grades of wood windows, and other requirements unless otherwise 
indicated. 

1. Exception: Industry practices cited in Section 12, Article 1.5, Industry Practices, of the 
Architectural Woodwork Standards do not apply to the work of this Section. 

2.2 REPLICATED WOOD WINDOW UNITS 

A. Replicated Wood Window Frames and Sash: Custom-fabricated replacement wood units and 
trim, with operating and latching hardware. 

1. Manufacturer to be a professional member of the Woodwork Institute, The Architectural 
Woodwork Manufacturers Association of Canada, or the Architectural Woodwork 
Institute 

2. Wood Species: Match wood species of exterior window trim and sash parts. 

http://www.specagent.com/LookUp/?ulid=9179&mf=04&src=wd
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3. Wood Window Members and Trim: Match profiles and detail of existing window 
members and trim. 

4. Glazing Stops: Provide replacement glazing stops coordinated with glazing system 
indicated. 

5. Weather Stripping: Full-perimeter[ and meeting rail] weather stripping for each operable 
sash. 

2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 
time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 
checks larger than 1/32 inch (0.8 mm) deep by 2 inches (51 mm) wide. 

1. Species: Match species of each existing type of wood component or assembly unless 
otherwise indicated. 

2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 
fibers of wood materials that have deteriorated due to weathering and decay and designed 
specifically to enhance the bond of wood-patching compound to existing wood. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade 
formulation as recommended in writing by manufacturer for type of wood repair indicated, 
tooling time required for the detail of work, and site conditions. Compound shall be designed 
for filling voids in damaged wood materials that have deteriorated due to weathering and decay. 
Compound shall be capable of filling deep holes and spreading to feather edge. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Abatron, Inc. 
b. ConServ Epoxy LLC. 
c. System Three Resins, Inc. 

2.5 GLAZING MATERIALS 

A. Glass: See Section 088000 "Glazing." 

B. Glazing Systems: 

http://www.specagent.com/Lookup?ulid=9160
http://www.specagent.com/Lookup?uid=123457107121
http://www.specagent.com/Lookup?uid=123457107122
http://www.specagent.com/Lookup?uid=123457107125
http://www.specagent.com/Lookup?ulid=9161
http://www.specagent.com/Lookup?uid=123457107126
http://www.specagent.com/Lookup?uid=123457107128
http://www.specagent.com/Lookup?uid=123457107132
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1. Modern Glazing Products: Glazing points and single-component polyurethane glazing 
compound; struck to match taper of existing glazing putty (removed); colored as required 
to match painted sash. 

2. Primers and Cleaners for Glazing: As recommended in writing by glazing material 
manufacturer. 

2.6 HARDWARE 

A. Window Hardware: Provide complete sets of window hardware consisting of sash balances, 
hinges, pulls, latches, and accessories indicated for each window or required for proper 
operation. Sets shall include replacement hardware to complement repaired and refinished, 
existing hardware. Window hardware shall smoothly operate, tightly close, and securely lock 
wood windows and be sized to accommodate sash or ventilator weight and dimensions. 

B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware. 

C. Material and Design: 

1. Material: To match existing unless otherwise indicated. 
2. Design: Custom hardware to replicate existing hardware. 
3. Weight and Pulley Sash-Balance: Concealed weight and pulley balance system including 

steel or cast iron weights, cast-bronze pulleys, synthetic sash cord or sash chain; size and 
capacity to hold sash stationary at any open position. 

D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements 
indicated. 

2.7 WEATHER STRIPPING 

A. Compression-Type Weather Stripping: Compressible weather stripping designed for 
permanently resilient sealing under bumper or wiper action; completely concealed when 
window is closed. 

1. Weather-Stripping Material: Match existing materials and profiles as much as possible 
unless otherwise indicated. 

a. Cellular Elastomeric Gaskets: Preformed; complying with ASTM C509. 
b. Dense Elastomeric Gaskets: Preformed; complying with ASTM C864. 

2.8 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 
tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 
wood from further damage by decay fungi and wood-boring insects; complying with 
AWPA P5; containing no boric acid. 
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B. Cleaning Materials: 

1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 
5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm 
water for each 5 gal. (20 L) of solution required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 
cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent 
sodium hypochlorite bleach, and 3 quarts (3 L) of warm water. 

C. Adhesives: Wood adhesives for exterior exposure, with minimum 15- to 45-minute cure at 70 
deg F (21 deg C), in gunnable and liquid formulations as recommended in writing by adhesive 
manufacturer for each type of repair. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

1. Match existing fasteners in material and type of fastener unless otherwise indicated. 
2. Use concealed fasteners for interconnecting wood components. 
3. Use concealed fasteners for attaching items to other work. 
4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 
5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 
6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and window accessories of 
aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with 
requirements in ASTM B633 for SC 3 (Severe) service condition. 

2.9 WOOD WINDOW FINISHES 

A. Unfinished Replacement Units: Provide exposed [exterior] [and] [interior] wood surfaces of 
replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and 
finishing. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood windows of mildew, algae, moss, plant material, loose paint, grease, dirt, and other 
debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas 
with mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before 
repairing or painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 
installation areas before installing. 
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3.2 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood windows to reestablish structural integrity and weather 
resistance while maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair. Remove coatings 
according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise 
indicated. 

3. Repair items in place where possible. 
4. Install temporary protective measures to protect wood window work that is indicated to 

be completed later. 
5. Refinish historic wood windows according to Section 090391 "Historic Treatment of 

Plain Painting" unless otherwise indicated. 

B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 
mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 
wood substrate, reducing clarity of detail. Do not use abrasive methods such as sanding, wire 
brushing, or power tools except as approved by Architect. 

C. Repair and Refinish Existing Hardware: Dismantle window hardware; strip paint, repair, and 
refinish it to match finish samples; and lubricate moving parts just enough to function smoothly. 

D. Repair Wood Windows: Match existing materials and features, retaining as much original 
material as possible to perform repairs. 

1. Unless otherwise indicated, repair wood windows by consolidating, patching, splicing, or 
otherwise reinforcing wood with new wood matching existing wood or with salvaged, 
sound, original wood. 

2. Where indicated, repair wood windows by limited replacement matching existing 
material. 

3. Sash Balance: Repair sash balances to function according to type as originally intended. 
Provide missing sash balances. 

E. Replace Wood Units: Where indicated, duplicate and replace units with units made from 
salvaged, sound, original wood or with new wood matching existing wood. Use surviving 
prototypes to create patterns for duplicate replacements. 

F. Protection of Openings: Where sash or windows are indicated for removal, cover resultant 
openings with temporary enclosures so that openings are weathertight during repair period. 

G. Identify removed windows, frames, sash, and members with numbering system corresponding 
to window locations to ensure reinstallation in same location. 

3.3 WOOD WINDOW PATCH-TYPE REPAIR 

A. General: Patch wood members that exhibit depressions, holes, or similar voids, and that have 
limited amounts of rotted or decayed wood. 
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1. Treat wood members with wood consolidant before applying patching compound. Coat 
wood surfaces by brushing, applying multiple coats until wood is saturated and unable to 
absorb more. Allow treatment to harden before filling void with patching compound. 

B. Apply borate preservative treatment to accessible surfaces either before applying wood 
consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 
removed or missing wood. 

1. Prime patch area with application of wood consolidant or manufacturer's recommended 
primer. 

2. Apply patching compound in layers as recommended in writing by manufacturer until the 
void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 
and matching contour of wood member. 

3.4 WOOD WINDOW MEMBER-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood window members at locations scheduled 

1. Remove broken, rotted, and decayed wood down to sound wood. 
2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 
3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 

nailing to ensure maximum structural integrity at each splice. Use only concealed 
fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 
treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Glazing: Reglaze units before reinstallation. 

1. Mill new and rout existing glazed members to accommodate new glass thickness. 
2. Provide replacement glazing stops coordinated with glazing system indicated. 
3. Provide glazing stops to match contour of sash frames. 

E. Reinstall units removed for repair into original openings. 

F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-
perimeter and meeting rail weather stripping for each operable sash. 

3.5 GLAZING 

A. Comply with combined written instructions of manufacturers of glass, glazing systems, and 
glazing materials, unless more stringent requirements are indicated. 

B. Remove glass and glazing from openings and prepare surfaces for reglazing. 



HISTORIC TREATMENT OF WOOD WINDOWS 080352 - 8 

C. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge 
and face clearances, with reasonable tolerances. 

D. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by 
preconstruction testing. 

E. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting 
glass. 

F. Install glass with proper orientation so that coatings, if any, face exterior or interior as required. 

G. Disposal of Removed Glass: Remove from Owner's property and legally dispose of it unless 
otherwise indicated. 

3.6 WOOD WINDOW UNIT REPLACEMENT 

A. General: Replace existing wood window frame and sash units with new custom-fabricated units 
to match existing at locations scheduled. 

B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment 
liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Mill glazed members to accommodate glass thickness. Glaze units before installation. 

D. Install units level, plumb, square, true to line, without distortion or impeding movement; 
anchored securely in place to structural support; and in proper relation to wall flashing, trim, 
and other adjacent construction. 

E. Set sill members in bed of sealant for weathertight construction unless otherwise indicated. 

F. Install window units with new anchors into existing openings. 

G. Weather Stripping: Install full-perimeter and meeting rail weather stripping for each operable 
sash. 

H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or 
electrolytic action at points of contact with other materials. 

I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless 
otherwise indicated. 

END OF SECTION 080352 
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SECTION 090320 - HISTORIC TREATMENT OF PLASTER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Repair and replacement of historic interior and exterior lime plaster. 
2. Repair and replacement of interior gypsum plaster. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

2. Section 090391 "Historic Treatment of Plain Painting" for paint removal, surface 
preparation for refinishing, and refinishing of historic plaster surfaces. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 
treatment of plaster. 

2. Review methods and procedures related to historic treatment of plaster and fire 
protection. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.5 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic plastering specialist with 
expertise in matching and performing the types of historic plasterwork repairs required. 
Experience only in installing and repairing new plasterwork, veneer plaster, or gypsum board is 
insufficient experience for historic treatment work. 
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B. Mockups: Prepare mockups of historic treatment processes for each type of plaster repair and 
reconstruction work to demonstrate aesthetic effects and to set quality standards for materials 
and execution and for fabrication and installation. 

1. Number and Size: Two wall surfaces of at least 50 sq. ft. (4.5 sq. m) or approximately 48 
inches (1200 mm) in least dimension to represent surfaces and conditions for application 
of each type of plaster repair and reconstruction under same conditions as the completed 
Work. Include at least the following: 
a. Repair 3 linear ft. (1 m) of plaster cracks. 

PART 2 - PRODUCTS 

2.1 LIME-PLASTER MATERIALS 

A. Hydrated Lime: ASTM C206, Type S or Type N. 

B. Lime Putty: Slaked hydrated lime or [actory-prepared lime putty according to ASTM C1489. 

C. Sand Aggregates: ASTM C897. 

1. Finish-Coat Sand: Match size, texture, and gradation of existing sand as closely as 
possible. Blend several sands if necessary to achieve suitable match. 

D. Pigments for Colored Plaster: ASTM C979/C979M and having a record of satisfactory 
performance in lime plaster. 

E. Fiber: 1/2 to 1 inch (13 to 25 mm) in length; composed of natural linen, cotton, hemp, or jute 
fiber or alkali-resistant glass or polypropylene fiber; free of grease, waxes, and oils; and beaten 
well to separate fibers before blending into unfibered plaster material. 

1. Proportion of Fiber to Unfibered Plaster Material: 3.5 oz./cu. ft. (3.5 g/L) of unfibered 
plaster material, adjusted as required to produce a well-fibered, cohesive, spreadable, stiff 
mix with fibers uniformly distributed. 

2.2 GYPSUM PLASTER MATERIALS 

A. Gypsum Materials: 

1. Lightweight Gypsum Ready-Mixed Plaster: ASTM C28/C28M, with mill-mixed perlite 
aggregate. 

2. Gypsum Wood-Fibered Plaster: ASTM C28/C28M. 
3. Gypsum Ready-Mixed Finish Plaster: ASTM C28/C28M; manufacturer's standard, mill-

mixed, gaged, interior finish. 
4. Gypsum Keene's Cement: ASTM C61/C61M. 

B. Hydrated Lime: ASTM C206, Type S or Type N. 
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C. Aggregates: 

1. Aggregate for Base-Coat Plasters: ASTM C35, sand. 
2. Aggregate for Float Finishes: ASTM C35, sand; graded per ASTM C842. 

D. Fiber: 1/2 to 1 inch (13 to 25 mm) in length; composed of natural linen, cotton, hemp, or jute 
fiber or glass or polypropylene fiber; free of grease, waxes, and oils; and beaten well to separate 
fibers before blending into unfibered plaster material. 

1. Proportion of Fiber to Unfibered Plaster Material: 3.5 oz./cu. ft. (3.5 g/L) of unfibered 
plaster material, adjusted as required to produce a well-fibered, cohesive, spreadable, stiff 
mix with fibers uniformly distributed. 

E. Fabric Reinforcing: Coarse, open-weave, alkali-resistant fiberglass or polypropylene fabric; free 
of grease, waxes, and oils. 

F. Bonding Compound: ASTM C631. 

2.3 LATH 

A. Wood Lath: [1/4 inch by 1-1/4 inch (6 mm by 32 mm)] sound, straight-grained, wood strips. 

B. Metal Lath: 

1. Expanded-Metal Lath: ASTM C847, cold-rolled carbon-steel sheet, 
ASTM A653/A653M, G60 (Z180), hot-dip galvanized zinc coated. 

a. Paper Backing: Kraft paper factory bonded to back of lath. 
b. Diamond-Mesh Lath: Flat, 2.5 lb/sq. yd. (1.4 kg/sq. m). 
c. Flat Rib Lath: Rib depth of not more than 1/8 inch (3 mm), 2.75 lb/sq. yd. (1.5 

kg/sq. m). 
d. 3/8-Inch (9.5-mm) Rib Lath: 3.4 lb/sq. yd. (1.8 kg/sq. m). 

2.4 TRIM ACCESSORIES 

A. General: According to ASTM C1063 for lime plaster and ASTM C841 for gypsum plaster; 
coordinate depth of trim and accessories with thicknesses and number of plaster coats required. 

B. Metal Accessories: 

1. Cornerite: Fabricated from expanded-metal lath with ASTM A653/A653M, G60 (Z180), 
hot-dip galvanized zinc coating. 

2. Striplath: Fabricated from expanded-metal lath with ASTM A653/A653M, G60 (Z180), 
hot-dip galvanized zinc coating. 

3. Cornerbeads: Fabricated from zinc or zinc-coated (galvanized) steel. 

a. Small nose cornerbead with expanded flanges; use unless otherwise indicated. 
b. Small nose cornerbead with perforated flanges; use on curved corners. 
c. Small nose cornerbead with expanded flanges reinforced by perforated stiffening 

rib; use on columns and for finishing unit masonry corners. 
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d. Bull nose cornerbead, radius of 3/4 inch (19 mm) minimum, with expanded 
flanges; use at locations indicated on Drawings. 

4. Casing Beads: Fabricated from zinc or zinc-coated (galvanized) steel; square-edged style; 
with expanded flanges. 

5. Control Joints: Fabricated from zinc or zinc-coated (galvanized) steel; one-piece-type, 
folded pair of unperforated screeds in M-shaped configuration; with perforated flanges 
and removable protective tape on plaster face of control joint. 

6. Expansion Joints: Fabricated from zinc or zinc-coated (galvanized) steel; folded pair of 
unperforated screeds in M-shaped configuration; with expanded flanges. 

7. Two-Piece Expansion Joints: Fabricated from zinc or zinc-coated (galvanized) steel; 
formed to produce slip-joint and square-edged reveal that is adjustable from 1/4 to 5/8 
inch (6 to 16 mm) wide; with perforated flanges. 

2.5 MISCELLANEOUS MATERIALS 

A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting 
plaster set or of damaging plaster, lath, or accessories. 

B. Fasteners for Attaching Lath to Substrates: 

1. For Lime Plaster: ASTM C1063. 
2. For Gypsum Plaster: ASTM C841. 
3. For Wood Lath: ASTM C841 requirements for wood-floor-runner or wood-furring 

fasteners unless otherwise indicated on Drawings. 

C. Wire Ties: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch 
(1.21-mm) diameter, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 HISTORIC TREATMENT OF PLASTER, GENERAL 

A. General: In treating historic plaster, disturb it as minimally as possible and as follows unless 
otherwise indicated: 

1. Dismantle loose, damaged, or deteriorated plaster, lath, and support systems that cannot 
be repaired. 

2. Verify that substrate surface conditions are suitable for repairs. 
3. Provide lath, furring, and support systems for plaster included in the work of this Section. 
4. Leave repaired plasterwork in proper condition for painting or applying other finishes as 

indicated. 
5. Install temporary protective measures to protect historic surfaces that shall be treated 

later. 

B. Illumination: Perform plastering work with adequate, uniform illumination that does not distort 
the flatness or curvature of surfaces. 
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3.2 PLASTER REMOVAL AND REPLACEMENT, GENERAL 

A. Dismantle plaster that is damaged or deteriorated to the limits indicated. Carefully dismantle 
areas along straight edges that lie over supports, without damaging surrounding plasterwork. 

B. Maintain lath and supporting members in an undamaged condition so far as practicable. 
Dismantle damaged lath and supports that cannot be repaired or resecured and replace with new 
work of same type. 

C. Do not deviate more than plus or minus 1/8 inch in 10 feet (3 mm in 3 m) from a true plane in 
finished plaster surfaces, as measured by a 10-foot (3-m) straightedge placed on surface. 

D. Clean substrate surfaces to remove grease, waxes, oils, waterborne staining, debris, and other 
foreign matter and deposits that could impair bond with repair material. 

E. Wet wood lath bases before plaster application. Keep substrate damp to the touch but without 
visible water droplets. 

F. Wet remaining plaster abutting the replacement plaster before installing new plasterwork. 

G. Finish plaster flush with metal frames and other built-in metal items or accessories that act as a 
plaster ground unless otherwise indicated. Where casing bead does not terminate plaster at 
metal frame, cut base coat free from metal frame before plaster sets and groove finish coat at 
junctures with metal. 

H. Provide plaster surfaces that are ready to receive field-applied finishes indicated. 

3.3 FLAT LIME-PLASTER REMOVAL AND REPLACEMENT 

A. General: Dismantle deteriorated plaster to existing sound plaster[ at locations indicated on 
Drawings]. 

B. Lime-Plaster Base Coats: 

1. Scratch Coat: 1 part lime putty, 2-1/2 parts base-coat sand, and fiber.  Add fiber to mix 
and evenly distribute it without clumps just before spreading. 

2. Brown Coat: 1 part lime putty, 3 parts base-coat sand. 

C. Lime-Plaster Finish Coats: 

1. Finish-Coat Mix: As required to match finish of design reference sample. 

D. Lime-Plaster Finishes: Match finish(es) of design reference sample(s). 

E. Hairline cracking within the plaster or plaster separation at edge of a replacement is 
unacceptable. Completely dismantle such work and reinstall or repair as a crack repair. 
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3.4 FLAT GYPSUM-PLASTER REMOVAL AND REPLACEMENT 

A. General: Dismantle deteriorated plaster to existing sound plaster at locations indicated on 
Drawings. Use replacement plaster mixes of gypsum, lime, and aggregate; and application 
according to ASTM C842 unless otherwise indicated. 

B. Gypsum-Plaster Base Coats: 

1. Base Coats over Wood Lath: Gypsum lightweight ready-mixed plaster with fiber. 
2. Base Coats over Expanded-Metal Lath: Gypsum neat plaster with job-mixed sand for 

scratch and brown coats. Add fiber to scratch coat. 
3. Base Coats over Expanded-Metal Lath: 

a. Scratch Coat: Gypsum wood-fibered plaster; neat or with job-mixed sand. 
b. Brown Coat: Gypsum wood-fibered plaster with job-mixed sand. 

C. Gypsum-Plaster Finish Coats: 

1. Finish-Coat Mix for Smooth-Troweled Finishes: Gypsum ready-mixed finish plaster. 
2. Finish-Coat Mix for Float Finishes: Gypsum gaging plaster. 
3. Finish-Coat Mix for Textured Finishes: Gypsum ready-mixed finish plaster. 

D. Gypsum-Plaster Finishes: Match finish(es) of design reference sample(s). 

3.5 REMOVING AND INSTALLING LATH AND ACCESSORIES 

A. General: Dismantle existing plaster as necessary to expose deteriorated or rusted lath, wire ties, 
and support system, back to firm substrates and supports. Repair with new materials, well 
secured to existing lath in good condition and to building structure. 

1. Cutting: Cut lath so it can be taken out completely from one support to the next. Cut to 
avoid cracking surrounding plaster. 

2. Cut out existing base-coat plaster beyond the edges of the new lath to permit new plaster 
to extend onto the old lath. Then step subsequent plaster coats to permit new plaster to 
extend over the old material. 

3. Fasten new lath to support system and to good existing lath. Wire tie at least every 6 
inches (150 mm). 

4. Install new lath according to ASTM C1063 for lime plaster and ASTM C841 for gypsum 
plaster. 

B. Wood Lath: Install wood lath in same orientation and spacing as remaining wood lath and with 
lath ends supported by furring or framing. Stagger ends of adjacent laths over different supports, 
not aligned, and secure with fasteners at each end and spaced a maximum of 24 inches (610 
mm) o.c. into supports. 

C. Metal Lath: Install according to ASTM C1063 for lime plaster and ASTM C841 for gypsum 
plaster. 
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3.6 PATCH-TYPE REPAIR 

A. General: Patch voids, fractured surfaces, and crushed areas in otherwise sound plaster that are 
larger than cracks at locations indicated on Drawings. 

1. Inspect for deterioration of supporting plaster and lath, and repair or replace deteriorated 
material as required for a sound substrate. 

2. Rake perimeter of hole to sound plaster, and slightly undercut existing plaster to enable 
replacement plaster to tuck behind existing plaster. 

3. Replace missing lath in kind. Bridge gaps in wood lath with expanded-metal lath, 
overlapping wood by 6 inches (150 mm) and fastening them together. 

4. Clean hole to remove loose materials and other foreign matter and deposits that could 
impair bond with repair material. 

5. Wet substrate to damp condition, but without visible water droplets, then install patch 
material to original profiles. 

B. Lime-Plaster Mix: Repair mix demonstrated in mockup. Add hair fiber to mix and evenly 
distribute it without clumps just before spreading. 

C. Gypsum-Plaster Mix: Repair mix demonstrated in mockup. Add hair fiber to mix and evenly 
distribute it without clumps just before spreading. 

D. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 
molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 
to original contours. 

E. Hairline cracking within the plaster or plaster separation at edge of a patch is unacceptable. 
Completely dismantle such work and reinstall or repair. 

3.7 HAIRLINE CRACK REPAIR 

A. General: Repair cracks 1/32 inch (1 mm) in width or narrower in otherwise sound plaster at 
locations indicated on Drawings. 

B. Existing Topcoat: Open crack in existing topcoat to at least 1/8 inch (3 mm) in width and check 
for broken fiber reinforcement in base coats. 

C. Existing Base Coats: Do not open crack wider in existing base coats unless inspection or other 
indication shows that the fiber reinforcement has broken. Where inspections indicate failure of 
fiber reinforcement, proceed as for a large crack repair, but only for length of crack with broken 
fiber reinforcement. 

D. Clean out crack to remove loose materials and other foreign matter and deposits that could 
impair bond with repair material. 

E. Wet substrate to damp condition, but without visible water droplets. 

F. Force finish-coat plaster without aggregate into crack, filling crack to original plaster profile. 
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G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 
molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 
to original contours. 

3.8 LARGE CRACK REPAIR 

A. General: Repair cracks over 1/32 inch (1 mm) in width in otherwise sound plaster at locations 
indicated on Drawings. 

B. Open crack to at least 1/8 inch (3 mm) in width and full depth with V-groove tool, and check for 
bond separation or lath deterioration. 

C. Abrade side surfaces of crack and remove inner crack debris by gouging (keying) the inside 
area of the crack. 

D. Clean out crack to remove loose materials and other foreign matter and deposits that could 
impair bond with repair material. 

E. Wet substrate to damp condition, but without visible water droplets. 

F. Install finish-coat plasterto fill crack to original plaster profile. 

G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 
molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 
to original contours. 

END OF SECTION 090320 


	011000 SF - Summary
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Phased construction.
	4. Work under Owner's separate contracts.
	5. Owner-furnished/Contractor-installed (OFCI) products.
	6. Contractor's use of site and premises.
	7. Coordination with occupants.
	8. Work restrictions.
	9. Specification and Drawing conventions.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.2 PROJECT INFORMATION
	A. Project Identification: Charles Thompson Memorial Hall Rehabilitation, HVAC Upgrade, and Addition.
	1. Project Location: 1824 Marshall Avenue, St. Paul, MN 55104.

	B. Owner: Charles Thompson Memorial Hall, 1824 Marshall Avenue, St. Paul, MN  55104
	1. Owner's Representative: <Insert name and contact information for Owner's representative>.

	C. Architect: MacDonald & Mack Architects, Ltd., 400 South Fourth Street, Suite 712, Minneapolis, MN  55415.
	1. Architect's Representative: Todd Grover.  Email:  toddg@mmarchltd.com

	D. Architect's Consultants: Architect has retained the following design professionals, who have prepared designated portions of the Contract Documents:
	Civil Engineering:  Anderson Engineering of Minnesota 13605 First Avenue North, #100 Plymouth, MN 55441.
	<Insert title of design discipline> Representative: <Insert name and contact information for Architect's consultant representative>.
	1. Mechanical, Electrical, and Plumbing Engineering:  Hallberg
	a. Insert title of design discipline> Representative: <Insert name and contact information for Architect's consultant representative>.

	2. Structural Engineering:  Mattson-Macdonald-Young
	a. Insert title of design discipline> Representative: <Insert name and contact information for Architect's consultant representative>.

	3. Elevator Consultants:  Elevator Advisory Group
	a. Insert title of design discipline> Representative: <Insert name and contact information for Architect's consultant representative>.

	4. Cost Estimating:  CPMI
	5. Collaborating Architect:  Gregg Hackett


	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	1. The work includes general rehabilitation of the building, HVAC upgrades, construction of an addition to provide improved accessibility, and other Work indicated in the Contract Documents.

	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.4 CONTRACTOR'S USE OF SITE AND PREMISES
	A. Unrestricted Use of Site: Contractor shall have full use of Project site for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on por...

	1.5 WORK RESTRICTIONS
	A. Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets, work on public streets, rights of way, and other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 7:00 a.m. to 6:00 p.m., Monday through Friday, unless otherwise indicated.
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify Architect not less than two days in advance of proposed utility interruptions.
	2. Obtain Architect's written permission before proceeding with utility interruptions.

	D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.
	1. Notify Architect and Owner not less than two days in advance of proposed disruptive operations.
	2. Obtain Architect's written permission before proceeding with disruptive operations.

	E. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, and other controlled substances on Project site is not permitted.
	F. Employee Identification: Provide identification tags for Contractor personnel working on Project site. Require personnel to use identification tags at all times.
	G. Employee Screening: Comply with Owner's requirements for [drug] [and] [background] screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.6 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Text Color: Text used in the Specifications, including units of measure, manufacturer and product names, and other text may appear in multiple colors or underlined as part of a hyperlink; no emphasis is implied by text with these characteristics.
	3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow for access to linked information that is not residing in the Specifications. Unless otherwise indicated, linked information is not part of the Contract Documents.
	4. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 00 Contracting Requirements: General provisions of the Contract, including General and Supplementary Conditions, apply to all Sections of the Specifications.
	C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012500 SF - Substitution Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Document 002600 "Procurement Substitution Procedures" for requirements for substitution requests prior to award of Contract.
	2. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.


	1.2 DEFINITIONS
	A. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.3 ACTION SUBMITTALS
	A. Substitution Requests: Submit three copies of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form: Use form acceptable to Architect.
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation method cannot be provided, if applicable.
	b. Coordination of information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitutions with those of the Work specified. Include annotated copy of applicable Specification Section. Significant qualities may include attributes, such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects, with project names and addresses as well as names and addresses of architects and owners.
	h. Material test reports from a qualified testing agency, indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project.
	j. Detailed comparison of Contractor's construction schedule using proposed substitutions with products specified for the Work, including effect on the overall Contract Time. If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents, except as indicated in substitution request, is compatible with related materials and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action: If necessary, Architect will request additional information or documentation for evaluation within seven days of receipt of a request for substitution. Architect will notify Contractor of acceptance or rejection of proposed subs...
	a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials. Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.5 PROCEDURES
	A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved substitutions.

	1.6 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance with...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. <Double click to insert sustainable design text for requested substitution.>
	c. Substitution request is fully documented and properly submitted.
	d. Requested substitution will not adversely affect Contractor's construction schedule.
	e. Requested substitution has received necessary approvals of authorities having jurisdiction.
	f. Requested substitution is compatible with other portions of the Work.
	g. Requested substitution has been coordinated with other portions of the Work.
	h. Requested substitution provides specified warranty.
	i. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience: Architect will consider requests for substitution if received within 30 the Notice to Proceed. Requests received after that time may be considered or rejected at discretion of Architect.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance with...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume. Owner's additional responsibilities may include compensation to ...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. <Double click to insert sustainable design text for requested substitution.>
	e. Substitution request is fully documented and properly submitted.
	f. Requested substitution will not adversely affect Contractor's construction schedule.
	g. Requested substitution has received necessary approvals of authorities having jurisdiction.
	h. Requested substitution is compatible with other portions of the Work.
	i. Requested substitution has been coordinated with other portions of the Work.
	j. Requested substitution provides specified warranty.
	k. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012600 SF - Contract Modification Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.

	1.2 MINOR CHANGES IN THE WORK
	A. Architect will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710.
	1. Work Change Proposal Requests issued by Architect are not instructions either to stop work in progress or to execute the proposed change.


	1.3 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the description will include supplemental or revised ...
	1. Work Change Proposal Requests issued by Architect are not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship. Use available total float before requesti...


	B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to Architect.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work. Provide a complete description of the proposed change. Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship. Use available total float before requesti...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.


	1.4 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.5 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive: Architect may issue a Construction Change Directive on AIA Document G714. Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Construction Change Directive contains a complete description of change in the Work. It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation: Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.


	1.6 WORK CHANGE DIRECTIVE
	A. Work Change Directive: Architect may issue a Work Change Directive on EJCDC Document C-940. Work Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Work Change Directive contains a complete description of change in the Work. It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation: Maintain detailed records on a time and material basis of work required by the Work Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012900 SF - Payment Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements necessary to prepare and process Applications for Payment.

	1.2 SCHEDULE OF VALUES
	A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule.
	1. Coordinate line items in the schedule of values with items required to be indicated as separate activities in Contractor's construction schedule.
	2. Submit the schedule of values to Architect at earliest possible date, but no later than seven days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content: Use Project Manual table of contents as a guide to establish line items for the schedule of values. Provide at least one line item for each Specification Section.
	1. Arrange schedule of values consistent with format of AIA Document G703.
	2. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports. Provide multiple line items for principal subcontract amounts in excess of five percent of the Contract Sum.
	3. Provide a separate line item in the schedule of values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.

	4. Allowances: Provide a separate line item in the schedule of values for each allowance. Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by measured quantity. Use information indicated in the Contract Documents...
	5. Overhead Costs: Include total cost and proportionate share of general overhead and profit for each line item.
	6. Overhead Costs: Show cost of temporary facilities and other major cost items that are not direct cost of actual work-in-place as separate line items.
	7. Closeout Costs. Include separate line items under Contractor and principal subcontracts for Project closeout requirements in an amount totaling five percent of the Contract Sum and subcontract amount.
	8. Schedule of Values Revisions: Revise the schedule of values when Change Orders or Construction Change Directives result in a change in the Contract Sum. Include at least one separate line item for each Change Order and Construction Change Directive.


	1.3 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment following the initial Application for Payment shall be consistent with previous applications and payments as certified by Architect and paid for by Owner.
	B. Payment Application Times: The date for each progress payment is indicated in the Agreement between Owner and Contractor. The period of construction work covered by each Application for Payment is the period indicated in the Agreement.
	C. Payment Application Times: Submit Application for Payment to Architect by the seventh day of the month. The period covered by each Application for Payment is one month, ending on the last day of the month unless otherwise agreed to by both the Cont...
	1. Submit draft copy of Application for Payment seven days prior to due date for review by Architect.

	D. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for Applications for Payment.
	E. Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to sign legal documents on behalf of Contractor. Architect will return incomplete applications without action.
	1. Entries shall match data on the schedule of values and Contractor's construction schedule. Use updated schedules if revisions were made.
	2. Include amounts for work completed following previous Application for Payment, whether or not payment has been received. Include only amounts for work completed at time of Application for Payment.
	3. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.

	F. Transmittal: Submit three signed and notarized original copies of each Application for Payment to Architect by a method ensuring receipt within 24 hours. One copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related to the Work covered by the payment.
	1. Submit partial waivers on each item for amount requested in previous application, after deduction for retainage, on each item.
	2. When an application shows completion of an item, submit conditional final or full waivers.
	3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
	4. Submit final Application for Payment with or preceded by conditional final waivers from every entity involved with performance of the Work covered by the application who is lawfully entitled to a lien.
	5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

	H. Initial Application for Payment: Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of values.
	3. Contractor's construction schedule (preliminary if not final).
	4. Products list (preliminary if not final).
	5. Sustainable design action plans, including preliminary project materials cost data.
	6. Schedule of unit prices.
	7. Submittal schedule (preliminary if not final).
	8. List of Contractor's staff assignments.
	9. List of Contractor's principal consultants.
	10. Copies of building permits.
	11. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	12. Initial progress report.
	13. Report of preconstruction conference.
	14. Certificates of insurance and insurance policies.
	15. Performance and payment bonds.
	16. Data needed to acquire Owner's insurance.

	I. Application for Payment at Substantial Completion: After Architect issues the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	J. Final Payment Application: After completing Project closeout requirements, submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706.
	5. AIA Document G706A.
	6. AIA Document G707.
	7. Evidence that claims have been settled.
	8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	9. Final liquidated damages settlement statement.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013100 SF - Project Management and Coordination
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General coordination procedures.
	2. Coordination drawings.
	3. RFIs.
	4. Project meetings.

	B. Related Requirements:
	1. Section 017300 "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.


	1.2 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabula...
	1. Name, address, telephone number, and email address of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.


	1.3 GENERAL COORDINATION PROCEDURES
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations included in different Sections that depe...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with other construction activities to avoid conflicts and to ensure orderly progress of the Work. Such administrative activities include, but are not ...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.


	1.4 COORDINATION DRAWINGS
	A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely indicated on Shop Drawings, where limited space availability necessitates coordina...
	1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and resolve conflicts. Do not base coordination drawings on standard printed data. Include the following information, as applicable:
	a. Indicate functional and spatial relationships of components of architectural, structural, civil, mechanical, and electrical systems.
	b. Indicate dimensions shown on Drawings. Specifically note dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements. Provide alternative sketches to Architect indicating proposed resolution of such conflict...


	B. Coordination Drawing Organization: Organize coordination drawings as follows:
	1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible ceiling-mounted devices relative to acoustical ceiling grid. ...
	2. Plenum Space: Indicate subframing for support of ceiling, and wall systems, mechanical and electrical equipment, and related Work. Locate components within plenums to accommodate layout of light fixtures and other components indicated on Drawings. ...
	3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment.
	4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
	5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor closers, slab depressions for floor finishes, curbs and housekeep...
	6. Review: Architect will review coordination drawings to confirm that, in general, the Work is being coordinated, but not for the details of the coordination, which are Contractor's responsibility. If Architect determines that coordination drawings a...

	C. Coordination Digital Data Files: Prepare coordination digital data files according to the following requirements:
	1. File Preparation Format:
	a. Same digital data software program, version, and operating system as original Drawings.

	2. File Submittal Format: Submit or post coordination drawing files using format same as file preparation format.
	3. Architect will furnish Contractor one set of digital data files of Drawings for use in preparing coordination digital data files.
	a. Architect makes no representations as to the accuracy or completeness of digital data files as they relate to Drawings.
	b. Contractor shall execute a data licensing agreement in the form of Agreement form acceptable to Owner and Architect.



	1.5 REQUEST FOR INFORMATION (RFI)
	A. General: Immediately on discovery of the need for additional information, clarification, or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Architect will return without response those RFIs submitted to Architect by other entities controlled by Contractor.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	1. Owner name.
	2. Owner's Project number.
	3. Name of Architect.
	4. Architect's Project number.
	5. Date.
	6. Name of Contractor.
	7. RFI number, numbered sequentially.
	8. RFI subject.
	9. Specification Section number and title and related paragraphs, as appropriate.
	10. Drawing number and detail references, as appropriate.
	11. Field dimensions and conditions, as appropriate.
	12. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	13. Contractor's signature.
	14. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.

	C. RFI Forms: AIA Document G716.
	D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow seven days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. will be considered as received the following working day.
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt by Architect of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within five days of receipt of the RFI response.


	E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Include the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.

	F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Architect within seven days if Contractor disagrees with response.

	1.6 PROJECT MEETINGS
	A. General: Schedule and conduct] meetings and conferences at Project site unless otherwise indicated.
	B. Preconstruction Conference: Schedule and conduct\ a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15 days after Notice to Proceed.
	1. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. Participants at the conference shall be f...
	2. Agenda: Discuss items of significance that could affect progress, including the following:
	a. Responsibilities and personnel assignments.
	b. Tentative construction schedule.
	c. Phasing.
	d. Critical work sequencing and long lead items.
	e. Designation of key personnel and their duties.
	f. Lines of communications.
	g. Procedures for processing field decisions and Change Orders.
	h. Procedures for RFIs.
	i. Procedures for testing and inspecting.
	j. Procedures for processing Applications for Payment.
	k. Distribution of the Contract Documents.
	l. Submittal procedures.
	m. Preparation of Record Documents.
	n. Use of the premises and existing building.
	o. Work restrictions.
	p. Working hours.
	q. Owner's occupancy requirements.
	r. Responsibility for temporary facilities and controls.
	s. Procedures for moisture and mold control.
	t. Procedures for disruptions and shutdowns.
	u. Construction waste management and recycling.
	v. Parking availability.
	w. Office, work, and storage areas.
	x. Equipment deliveries and priorities.
	y. First aid.
	z. Security.
	aa. Progress cleaning.

	3. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.

	C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each construction activity when required by other sections and when required for coordination with other construction.
	1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the mee...
	2. Agenda: Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility requirements.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written instructions.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting: Distribute minutes of the meeting to each party present and to other parties requiring information.
	5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings: Conduct progress meetings at regular intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	2. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	3. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule: Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule. Determine how construction behind sche...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Resolution of BIM component conflicts.
	4) Status of submittals.
	5) Status of sustainable design documentation.
	6) Deliveries.
	7) Off-site fabrication.
	8) Access.
	9) Site use.
	10) Temporary facilities and controls.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) Status of RFIs.
	16) Status of Proposal Requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	4. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting minutes to each party present and to parties requiring information.
	a. Schedule Updating: Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013233 SF - Photographic Documentation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Preconstruction photographs.
	2. Concealed Work photographs.
	3. Periodic construction photographs.
	4. Final completion construction photographs.

	B. Related Requirements:
	1. Section 017700 "Closeout Procedures" for submitting photographic documentation as Project Record Documents at Project closeout.
	2. Section 024119 "Selective Demolition" for photographic documentation before selective demolition operations commence.


	1.2 INFORMATIONAL SUBMITTALS
	A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked for location and direction of each photograph. Indicate elevation or story of construction. Include same information as corresponding photographic documen...
	B. Digital Photographs: Submit image files within three days of taking photographs.
	1. Submit photos electronically in a manner approved by the Architect. Include copy of key plan indicating each photograph's location and direction.
	2. Identification: Provide the following information with each image description in file metadata tag:
	a. Name of Project.
	b. Name and contact information for photographer.
	c. Name of Architect.
	d. Name of Contractor.
	e. Date photograph was taken.
	f. Description of location, vantage point, and direction.
	g. Unique sequential identifier keyed to accompanying key plan.



	1.3 FORMATS AND MEDIA
	A. Digital Photographs: Provide color images in JPG format, produced by a digital camera with minimum sensor size of 12 megapixels, and at an image resolution of not less than 1920 x 1080 pixels. Use flash in low light levels or backlit conditions.
	B. Digital Images: Submit digital media as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	C. Metadata: Record accurate date and time from camera.
	D. File Names: Name media files with date and sequential numbering suffix.

	1.4 CONSTRUCTION PHOTOGRAPHS
	A. General: Take photographs with maximum depth of field and in focus.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	B. Preconstruction Photographs: Before commencement of the Work, take photographs of Project site and surrounding properties, including existing items to remain during construction, from different vantage points, as directed by Architect.
	1. Take 20 photographs to show existing conditions adjacent to property before starting the Work.
	2. Take 20 photographs of existing buildings either on or adjoining property to accurately record physical conditions at start of construction.
	3. Take additional photographs as required to record settlement or cracking of adjacent structures, pavements, and improvements.

	C. Concealed Work Photographs: Before proceeding with installing work that will conceal other work, take photographs sufficient in number, with annotated descriptions, to record nature and location of concealed Work, including, but not limited to, the...
	1. Underground utilities.
	2. Underslab services.
	3. Piping.
	4. Electrical conduit.
	5. Waterproofing and weather-resistant barriers.

	D. Periodic Construction Photographs: Take 20 photographs weekly. Select vantage points to show status of construction and progress since last photographs were taken.
	E. Final Completion Construction Photographs: Take 20 photographs after date of Substantial Completion for submission as Project Record Documents. Architect will inform photographer of desired vantage points.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300 SF - Submittal Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Submittal schedule requirements.
	2. Administrative and procedural requirements for submittals.


	1.2 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Architect's responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submittals."
	B. Informational Submittals: Written and graphic information and physical samples that do not require Architect's responsive action. Submittals may be rejected for not complying with requirements. Informational submittals are those submittals indicate...

	1.3 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...

	1.4 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	1. Project name.
	2. Date.
	3. Name of Architect.
	4. Name of Contractor.
	5. Name of firm or entity that prepared submittal.
	6. Names of subcontractor, manufacturer, and supplier.
	7. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals.
	8. Category and type of submittal.
	9. Submittal purpose and description.
	10. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	11. Drawing number and detail references, as appropriate.
	12. Indication of full or partial submittal.
	13. Location(s) where product is to be installed, as appropriate.
	14. Other necessary identification.
	15. Remarks.
	16. Signature of transmitter.

	B. Options: Identify options requiring selection by Architect.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.

	1.5 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Architect.

	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.

	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be authorized because of failure to transmit s...
	1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. Architect will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Resubmittal Review: Allow 7 days for review of each resubmittal.

	D. Resubmittals: Make resubmittals in same form as initial submittal.
	E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Architect's action stamp.

	1.6 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are unsuitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams that show factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.

	B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.


	C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other materials.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification: Permanently attach label on unexposed side of Samples that includes the following:
	a. Project name and submittal number.
	b. Generic description of Sample.
	c. Product name and name of manufacturer.
	d. Sample source.
	e. Number and title of applicable Specification Section.
	f. Specification paragraph number and generic name of each item.

	3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample characteristics, and identification information for record.
	4. Web-Based Project Management Software: Prepare submittals in PDF form, and upload to web-based Project software website. Enter required data in web-based software site to fully identify submittal.
	5. Paper Transmittal: Include paper transmittal including complete submittal information indicated.
	6. Disposition: Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity. Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections. Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	7. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples: Submit one full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line. Architect will return submittal with options selected.

	8. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and that...
	a. Number of Samples: Submit three sets of Samples. Architect will retain two  Sample sets; remainder will be returned.
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	D. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location. Include the following information in tabular form:
	E. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person. Include lists of completed projects with project names and addresses, contact information of architects and owners, and other informati...
	F. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	G. Certificates:
	1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign documents...
	2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	4. Material Certificates: Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	5. Product Certificates: Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	6. Welding Certificates: Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents. Submit record of Welding Procedure Specification and Procedure Qualification Record on AWS forms. Include ...

	H. Test and Research Reports:
	1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product. Include written recommendation...
	2. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Docu...
	3. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requiremen...
	5. Product Test Reports: Submit written reports indicating that current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified t...
	6. Research Reports: Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project. Include the following information:
	a. Name of evaluation organization.
	b. Date of evaluation.
	c. Time period when report is in effect.
	d. Product and manufacturers' names.
	e. Description of product.
	f. Test procedures and results.
	g. Limitations of use.



	1.7 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are insufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other required submittals, submit [digitally signed PDF file] [and] [three] <Insert number> paper copies of certificate, signed and sealed by the responsible d...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents. Include list of codes, loads, and other factors used in performing these services.


	1.8 CONTRACTOR'S REVIEW
	A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...
	1. Architect will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.9 ARCHITECT'S
	A. Action Submittals: Architect will review each submittal, indicate corrections or revisions required, and return it.
	1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate action.

	B. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does not comply with requirements. Architect will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Architect will discard submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Architect without action.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013591 SF - Historic Treatment Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general protection and treatment procedures for designated historic spaces, areas, rooms, and surfaces in Project.

	1.2 DEFINITIONS
	A. Consolidate: To strengthen loose or deteriorated materials in place.
	B. Design Reference Sample: A sample that represents Architect's prebid selection of work to be matched; it may be existing work or work specially produced for Project.
	C. Dismantle: To disassemble or detach a historic item from a surface, or a nonhistoric item from a historic surface, using gentle methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salvag...
	D. Historic: Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance that are important to the successful rehabilitation as determined by Architect. Designated historic spaces, areas, rooms, and surfaces are indicated on Drawings.
	1. [Restoration Zones] [Grade 1 Areas] <Insert designation>: Areas of greatest architectural importance, integrity, and visibility; to be preserved and restored to the original, circa <Insert date>, design and finish as indicated on Drawings.
	2. [Renovation Zones] [Grade 2 Areas] <Insert designation>: Areas of significant architectural importance, integrity, and visibility; to be preserved and restored consistent with the remaining historic fabric and to the extent indicated on Drawings.
	3. [Alteration Zones] [Grade 3 Areas] <Insert designation>: Areas of slight architectural importance, integrity, and visibility; to leave any remaining original fabric untouched insofar as is consistent with accommodating modern uses for the building ...

	E. Match: To blend with adjacent construction and manifest no apparent difference in material type, species, cut, form, detail, color, grain, texture, or finish; as approved by Architect.
	F. Refinish: To remove existing finishes to base material and apply new finish to match original, or as otherwise indicated.
	G. Reinstall: To protect removed or dismantled item, repair and clean it as indicated for reuse, and reinstall it in original position, or where indicated.
	H. Remove: To take down or detach a nonhistoric item located within a historic space, area, or room, using methods and equipment to prevent damage to historic items and surfaces; disposing of items unless indicated to be salvaged or reinstalled.
	I. Repair: To correct damage and defects, retaining existing materials, features, and finishes while employing as little new material as possible. This includes patching, piecing-in, splicing, consolidating, or otherwise reinforcing or upgrading mater...
	J. Replace: To remove, duplicate, and reinstall entire item with new material. The original item is the pattern for creating duplicates unless otherwise indicated.
	K. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated.
	L. Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same or a similar material as the original, unless otherwise indicated.
	M. Restore: To consolidate, replicate, reproduce, repair, and refinish as required to achieve the indicated results.
	N. Retain: To keep existing items that are not to be removed or dismantled.
	O. Reversible: New construction work, treatments, or processes that can be removed or undone in the future without damaging historic materials unless otherwise indicated.
	P. Salvage: To protect removed or dismantled items and deliver them to Owner[ ready for reuse].
	Q. Stabilize: To provide structural reinforcement of unsafe or deteriorated items while maintaining the essential form as it exists at present; also, to reestablish a weather-resistant enclosure.
	R. Strip: To remove existing finish down to base material unless otherwise indicated.

	1.3 PROJECT MEETINGS FOR HISTORIC TREATMENT
	A. Preliminary Historic Treatment Conference: Before starting historic treatment work, conduct conference at Project site.
	1. Attendees: In addition to representatives of Owner, Architect, and Contractor, installers whose work interfaces with or affects historic treatment shall be represented at the meeting.
	2. Agenda: Discuss items of significance that could affect progress of historic treatment work, including review of the following:
	a. Fire-prevention plan.
	b. Governing regulations.
	c. Areas where existing construction is to remain and the required protection.
	d. Hauling routes.
	e. Sequence of historic treatment work operations.
	f. Storage, protection, and accounting for salvaged and specially fabricated items.
	g. Existing conditions, staging, and structural loading limitations of areas where materials are stored.

	3. Reporting: Record conference results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from conference.

	B. Coordination Meetings: Conduct specifically for historic treatment work at rgular intervals. Coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and preinstallation conferences.
	1. Agenda: Review and correct or approve minutes of previous coordination meeting. Review other items of significance that could affect progress of historic treatment work. Include topics for discussion as appropriate to status of Project.
	2. Reporting: Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.


	1.4 MATERIALS OWNERSHIP
	A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, antiques, and other items of interest or value to Owner that may be encountered or uncovered during the W...

	1.5 INFORMATIONAL SUBMITTALS
	A. Historic Treatment Program: Submit 15 days before work begins.
	B. Fire-Prevention Plan: Submit 15 days before work begins.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: An experienced firm regularly engaged in historic treatments similar in nature, materials, design, and extent to the work as specified in each Section.
	1. Field Supervisor Qualifications: Full-time supervisors experienced in historic treatment work similar in nature, material, design, and extent to that indicated for this Project. Supervisors shall be on site when historic treatment work begins and d...

	B. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be a "Lead-Safe Certified Firm" according to 40 CFR 745, Subpart E, and use only workers that are trained in lead-safe work practices.
	C. Historic Treatment Program: Prepare a written plan for historic treatment for whole Project, including each phase or process and protection of surrounding materials during operations. Describe in detail the materials, methods, and equipment to be u...
	1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control partitions and means of egress from occupied areas coordinated with continuing on-site operations and other known work in progress.
	2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and locations and details of temporary protective barriers.

	D. Fire-Prevention Plan: Prepare a written plan for preventing fires during the Work, including placement of fire extinguishers, fire blankets, rag buckets, and other fire-control devices during each phase or process. Coordinate plan with Owner's fire...
	E. Safety and Health Standard: ANSI/ASSE A10.6.

	1.7 STORAGE AND HANDLING OF HISTORIC MATERIALS
	A. Salvaged Historic Materials:
	1. Clean loose dirt and debris from salvaged historic items unless more extensive cleaning is indicated.
	2. Pack or crate items after cleaning; cushion against damage during handling. Label contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	B. Historic Materials for Reinstallation:
	1. Repair and clean historic items for reuse as indicated.
	2. Pack or crate items after cleaning and repairing; cushion against damage during handling. Label contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment unless otherwise indicated. Provide connections, supports, and miscellaneous materials to make items functional for use indicated.

	C. Existing Historic Materials to Remain: Protect construction indicated to remain against damage and soiling from construction work. Where permitted by Architect, items may be dismantled and taken to a suitable, protected storage location during cons...
	D. Storage: Catalog and store historic items within a weathertight enclosure where they are protected from moisture, weather, condensation, and freezing temperatures.
	1. Identify each item with a nonpermanent mark to document its original location. Indicate original locations on plans, elevations, sections, or photographs by annotating the identifying marks.
	2. Secure stored materials to protect from theft.
	3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5 deg F (3 deg C) or more above the dew point.



	PART 2 -  PRODUCTS - (Not Used)
	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and surrounding buildings from harm resulting from historic treatment procedures.
	1. Use only proven protection methods, appropriate to each area and surface being protected.
	2. Provide temporary barricades, barriers, and directional signage to exclude the public from areas where historic treatment work is being performed.
	3. Erect temporary barriers to form and maintain fire-egress routes.
	4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular entrance and exit that must remain in service during historic treatment work.
	5. Contain dust and debris generated by historic treatment work, and prevent it from reaching the public or adjacent surfaces.
	6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements.
	7. Protect floors and other surfaces along hauling routes from damage, wear, and staining.
	8. Provide supplemental sound-control treatment to isolate removal and dismantling work from other areas of the building.

	B. Temporary Protection of Historic Materials:
	1. Protect existing historic materials with temporary protections and construction. Do not remove existing materials unless otherwise indicated.
	2. Do not attach temporary protection to historic surfaces except as indicated as part of the historic treatment program and approved by Architect.

	C. Comply with each product manufacturer's written instructions for protections and precautions. Protect against adverse effects of products and procedures on people and adjacent materials, components, and vegetation.
	D. Utility and Communications Services:
	1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling wires, conduits, pipes, and other services affected by historic treatment work before commencing operations.
	2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as required for historic treatment work.
	3. Maintain existing services unless otherwise indicated; keep in service, and protect against damage during operations. Provide temporary services during interruptions to existing utilities.

	E. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not begin work in an area until the drainage system is funct...
	1. Prevent solids such as stone or mortar residue or other debris from entering the drainage system. Clean out drains and drain lines that become sluggish or blocked by sand or other materials resulting from historic treatment work.
	2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean water to pass.

	F. Existing Roofing: Prior to the start of work in an area, install roofing protection.

	3.2 PROTECTION FROM FIRE
	A. Follow fire-prevention plan and the following:
	1. Comply with NFPA 241 requirements unless otherwise indicated.  Perform duties titled "Owner's Responsibility for Fire Protection."
	2. Remove and keep area free of combustibles, including rubbish, paper, waste, and chemicals, unless necessary for the immediate work.
	a. If combustible material cannot be removed, provide fire blankets to cover such materials.

	3. Prohibit smoking by all persons within Project work and staging areas.

	B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures while performing work with heat-generating equipment or combustible materials, including welding, torch-cutting, soldering, brazing, removing paint with heat,...
	1. Obtain Owner's approval for operations involving use of open-flame or welding or other high-heat equipment. Notify Owner at least 72 hours before each occurrence, indicating location of such work.
	2. As far as practicable, restrict heat-generating equipment to shop areas or outside the building.
	3. Do not perform work with heat-generating equipment in or near rooms or in areas where flammable liquids or explosive vapors are present or thought to be present. Use a combustible gas indicator test to ensure that area is safe.
	4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature material from reaching surrounding combustible material.
	5. Prevent the spread of sparks and particles of hot metal through open windows, doors, holes, and cracks in floors, walls, ceilings, roofs, and other openings.
	6. Fire Watch: Before working with heat-generating equipment or combustible materials, station personnel to serve as a fire watch at each location where such work is performed. Fire-watch personnel shall have the authority to enforce fire safety. Stat...
	a. Train each fire watch in proper operation of fire-control equipment and alarms.
	b. Prohibit fire-watch personnel from other work that would distract from fire-watch duties.
	c. Cease work with heat-generating equipment whenever fire-watch personnel are not present.
	d. Have fire-watch personnel perform final fire-safety inspection each day beginning no sooner than 30 minutes after conclusion of work in each area to detect hidden or smoldering fires and to ensure that proper fire prevention is maintained.


	C. Fire-Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for disposal of rags with combustible liquids. Maintain each as suitable for type of fire risk in each work area. Ensure that nearby personnel and fire-wa...
	D. Sprinklers: Where sprinkler protection exists and is functional, maintain it without interruption while operations are being performed. If operations are performed close to sprinklers, shield them temporarily with guards.
	1. Remove temporary guards at the end of work shifts, whenever operations are paused, and when nearby work is complete.


	3.3 PROTECTION DURING APPLICATION OF CHEMICALS
	A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm or spillage resulting from applications of chemicals and adhesives.
	B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected for Project unless chemicals being used will not damage adjacent surfaces as indicated in historic treatment program. Use covering materials and masking ...
	C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.
	D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property.
	E. Collect and dispose of runoff from chemical operations by legal means and in a manner that prevents soil contamination, soil erosion, undermining of paving and foundations, damage to landscaping, or water penetration into building interior.

	3.4 GENERAL HISTORIC TREATMENT
	A. Have historic treatment work performed only by qualified historic treatment specialists.
	B. Ensure that supervisory personnel are present when historic treatment work begins and during its progress.
	C. Record existing work before each procedure (preconstruction), and record progress during the work. Use digital preconstruction documentation photographs. Comply with requirements in Section 013233 "Photographic Documentation."
	D. Perform regular inspections of Project site as the Work progresses to detect hazards resulting from historic treatment procedures.
	E. Follow the procedures in subparagraphs below and procedures approved in historic treatment program unless otherwise indicated:
	1. Retain as much existing material as possible; repair and consolidate rather than replace.
	2. Use additional material or structure to reinforce, strengthen, prop, tie, and support existing material or structure.
	3. Use reversible processes wherever possible.
	4. Use historically accurate repair and replacement materials and techniques unless otherwise indicated.
	5. Record existing work before each procedure (preconstruction) and progress during the work with digital preconstruction documentation photographs. Comply with requirements in Section 013233 "Photographic Documentation."

	F. Notify Architect of visible changes in the integrity of material or components whether from environmental causes including biological attack, UV degradation, freezing, or thawing or from structural defects including cracks, movement, or distortion.
	1. Do not proceed with the work in question until directed by Architect.

	G. Where missing features are indicated to be repaired or replaced, provide work with appearance based on accurate duplications rather than on conjecture, subject to approval of Architect.
	H. Where work requires existing features to be removed or dismantled and reinstalled, perform these operations without damage to the material itself, to adjacent materials, or to the substrate.
	I. Identify new and replacement materials and features with permanent marks hidden in the completed Work to distinguish them from original materials. Record a legend of identification marks and the locations of the items on record Drawings.



	015000 SF - Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:
	1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.


	1.2 USE CHARGES
	A. Installation, removal, and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost, including, but not ...
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services  as required for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	D. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials and construction from water absorption and damage and mold. Describe delivery, handling, storage, installation, and protection provisions for materials su...
	1. Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and requirements for replacing water-damaged Work.
	2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, plastering, and terrazzo grinding, and describe plans for dealing with water from these operations. Show procedures for verifying that wet construction has d...
	3. Indicate methods to be used to avoid trapping water in finished work.


	1.4 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.

	1.5 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect[, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean and orderly.

	2.2 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.

	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.
	C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sanitary Facilities: Provide temporary toilets, wash facilities, eyewash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and mainte...
	C. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humid...
	1. Provide temporary dehumidification systems when required to reduce ambient and substrate moisture levels to level required to allow installation or application of finishes and their proper curing or drying.

	D. Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	E. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.

	F. Telephone Service: Provide key personnel with mobile telephones and distribute numbers to all interested parties.

	3.4 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	1. Utilize designated area within existing building for temporary field offices.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...

	B. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	C. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touch up signs so they are legible at all times.

	D. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."
	E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste from construction operations. Comply with requirements of authorities having jurisdiction. Comply with progress cleaning requirements in Section 017300...
	F. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.

	G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress. If stairs become damaged, restore damaged areas so no evidence remains of correction work.


	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	1. Where access to adjacent properties is required in order to affect protection of existing facilities, obtain written permission from adjacent property owner to access property for that purpose.

	B. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.
	C. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests and...
	D. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction. Provide signage directing occupants to temporary egress.
	E. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...
	1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.

	F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas occupied by Owner and tenants from fumes and noise.
	1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-retardant-treated plywood on construction operations side.
	2. Where fire-resistance-rated temporary partitions are indicated or are required by authorities having jurisdiction, construct partitions according to the rated assemblies.
	3. Provide walk-off mats at each entrance through temporary partition.


	3.6 MOISTURE AND MOLD CONTROL
	A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with Moisture and Mold Protection Plan.
	B. Exposed Construction Period: Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	1. Protect porous materials from water damage.
	2. Protect stored and installed material from flowing or standing water.
	3. Keep porous and organic materials from coming into prolonged contact with concrete.
	4. Remove standing water from decks.
	5. Keep deck openings covered or dammed.

	C. Partially Enclosed Construction Period: After installation of weather barriers but before full enclosure and conditioning of building, when installed materials are still subject to infiltration of moisture and ambient mold spores, protect as follows:
	1. Do not load or install drywall or other porous materials or components, or items with high organic content, into partially enclosed building.
	2. Keep interior spaces reasonably clean and protected from water damage.
	3. Periodically collect and remove waste containing cellulose or other organic matter.
	4. Discard or replace water-damaged material.
	5. Do not install material that is wet.
	6. Discard and replace stored or installed material that begins to grow mold.
	7. Perform work in a sequence that allows wet materials adequate time to dry before enclosing the material in gypsum board or other interior finishes.

	D. Controlled Construction Period: After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
	1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
	2. Use temporary or permanent HVAC system to control humidity within ranges specified for installed and stored materials.
	3. Comply with manufacturer's written instructions for temperature, relative humidity, and exposure to water limits.


	3.7 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent ...
	1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 SF - Product Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.


	1.2 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products: Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products: Items that have not previously been incorporated into another project or facility. Salvaged items or items reused from other projects are not considered new products. Items that are manufactured or fabricated to include recycled conte...
	3. Comparable Product: Product by named manufacturer that is demonstrated and approved through the comparable product submittal process described in Part 2 "Comparable Products" Article, to have the indicated qualities related to type, function, dimen...

	B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation. Published attributes and character...
	1. Evaluation of Comparable Products: In addition to the basis-of-design product description, product attributes and characteristics may be listed to establish the significant qualities related to type, function, in-service performance and physical pr...

	C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with requirements" introduces a product selection procedure in an individual Specification Section, provide products qualified under the specified product procedure. I...
	D. Comparable Product Request Submittal: An action submittal requesting consideration of a comparable product, including the following information:
	1. Identification of basis-of-design product or fabrication or installation method to be replaced, including Specification Section number and title and Drawing numbers and titles.
	2. Data indicating compliance with the requirements specified in Part 2 "Comparable Products" Article.

	E. Basis-of-Design Product Specification Submittal: An action submittal complying with requirements in Section 013300 "Submittal Procedures."
	F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations on substitutions.

	1.3 QUALITY ASSURANCE
	A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products, using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.

	1.5 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty: Written standard warranty form furnished by individual manufacturer for a particular product and issued in the name of the Owner or endorsed by manufacturer to Owner.
	2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights for Owner and issued in the name of the Owner or endorsed by manufacturer to Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form: Modified to include Project-specific information and properly executed.
	2. Specified Form: When specified forms are included in the Project Manual, prepare a written document, using indicated form properly executed.
	3. See other Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products: If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties meeting requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Sole Product: Where Specifications name a single manufacturer and product, provide the named product that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be considered.
	a. Sole product may be indicated by the phrase "Subject to compliance with requirements, provide the following."

	2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements. Comparable products or substitutions for Contractor's convenience will not b...
	a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with requirements, provide products by the following."

	3. Limited List of Products: Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be...
	a. Limited list of products may be indicated by the phrase "Subject to compliance with requirements, provide one of the following."

	4. Non-Limited List of Products: Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed or an unnamed product that complies with requirements.
	5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will...
	6. Non-Limited List of Manufacturers: Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed or a product by an unnamed manufacturer that complies with requirements.
	7. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufacture...
	a. For approval of products by unnamed manufacturers, comply with requirements in Section 012500 "Substitution Procedures" for substitutions for convenience.


	C. Visual Matching Specification: Where Specifications require the phrase "match Architect's sample," provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product ma...
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or a similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, de...
	E. Sustainable Product Selection: Where Specifications require product to meet sustainable product characteristics, select products complying with indicated requirements. Comply with requirements in Division 01 sustainability requirements Section and ...
	1. Select products for which sustainable design documentation submittals are available from manufacturer.


	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests witho...
	1. Evidence that proposed product does not require revisions to the Contract Documents, is consistent with the Contract Documents, will produce the indicated results, and is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those of the named basis-of-design product. Significant product qualities include attributes, such as type, function, in-service performance and physical properties, weight, dime...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects, with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.

	B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request additional information or documentation for evaluation, as specified in Section 013300 "Submittal Procedures."
	1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures."
	2. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.

	C. Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate specified submittal requirements of individual Specification Section in combined submittal for comparable products. Approval by the Architect of Contractor's req...


	PART 3 -  EXECUTION (Not Used)

	017300 SF - Execution
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work, including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Progress cleaning.
	6. Starting and adjusting.
	7. Protection of installed construction.

	B. Related Requirements:
	1. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, replacing defective work, and final cleaning.


	1.2 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 QUALITY ASSURANCE
	A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, or when encountering the need for cutting and patching of elements whose structural function is not known, notify Architect of locations and details of cutting and await directions...
	2. Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements: Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased mai...
	4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qualit...

	B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of specified products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with requirements specified in other Sections.
	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials. Use materials that are not considered hazard...

	C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, mec...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, gas service piping, and water-service piping; underground electrical services; and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleranc...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction. Co...
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect in accordance with requirements in Section 013100 "Project Management...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks and existing conditions. If discrepancies are discovered, notify Architect promptly.
	B. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	C. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for us...
	D. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments an...

	3.4 INSTALLATION
	A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb, and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and 90 inches (2300 mm) in unoccupied spaces, unless otherwise indicated on Drawings.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure satisfactory results as judged by Architect. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations, so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy of type expected for Project.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on-site and placement in permanent locations.
	F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for Work specified to be factory prepared and field installed. Check Shop Drawings of other portions of the Work to confirm that adequate provisions are made for locating and instal...
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments ...
	1. Mounting Heights: Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry...

	I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together to form hairline joints.
	J. Repair or remove and replace damaged, defective, or nonconforming Work.
	1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and replacing defective Work.


	3.5 CUTTING AND PATCHING
	A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of Work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as practicable, as judged by Architect. Provide materials and co...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch, corner to corner of ...

	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.6 PROGRESS CLEANING
	A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 019113 "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.8 PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Repair Work previously completed and subsequently damaged during construction period. Repair to like-new condition.
	C. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	D. Comply with manufacturer's written instructions for temperature and relative humidity.



	017700 SF - Closeout Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for additional operation and maintenance manual requirements.
	2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	3. Section 017900 "Demonstration and Training" for requirements to train the Owner's maintenance personnel to adjust, operate, and maintain products, equipment, and systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.3 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest-control inspection.

	1.4 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including Project Record Documents, operation and maintenance manuals, damage or settlement surveys, property surveys, and similar final record information.
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number.
	5. Submit testing, adjusting, and balancing records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in utility services.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements.
	10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed wit...

	1.5 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Submit a final Application for Payment in accordance with Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with insp...

	1.6 LIST OF INCOMPLETE ITEMS
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order, listed by room or space number.
	2. Organize items applying to each space by major element, including categories for ceilings, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel Electronic File: Architect will return annotated file.



	1.7 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might l...
	B. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...
	1. Submit by email to Architect.

	D. Warranties in Paper Form:
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.

	E. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site of rubbish, waste material, litter, and other foreign substances.
	b. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	c. Remove debris and surface dust from limited-access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	d. Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's recommendations.
	e. Vacuum and mop concrete.
	f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	g. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	h. Remove labels that are not permanent.
	i. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	k. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	l. Clean ducts, blowers, and coils if units were operated without filters during construction or that display contamination with particulate matter on inspection.
	1) Clean HVAC system in compliance with NADCA ACR.

	m. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
	n. Clean strainers.
	o. Leave Project clean and ready for occupancy.


	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations required by Section 017300 "Execution" before requesting inspection for determination of Substantial Completion.



	017823 SF - Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory manuals.
	2. Emergency manuals.
	3. Systems and equipment operation manuals.
	4. Systems and equipment maintenance manuals.
	5. Product maintenance manuals.


	1.2 CLOSEOUT SUBMITTALS
	A. Submit operation and maintenance manuals indicated. Provide content for each manual as specified in individual Specification Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed manual content formatted and orga...
	1. Architect will comment on whether content of operation and maintenance submittals is acceptable.
	2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field conditions.

	B. Format: Submit operation and maintenance manuals in the following format:
	1. Submit by email to Architect. Enable reviewer comments on draft submittals.

	C. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for Substantial Completion and at least 10 days before commencing demonstration and training. Architect will return copy with comments.
	1. Correct or revise each manual to comply with Architect's comments. Submit copies of each corrected manual within 15 days of receipt of Architect's comments and prior to commencing demonstration and training.

	D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and maintenance documentation.

	1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS
	A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks: Bookmark individual documents based on file names. Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents. Group documents for each system and subsystem i...


	1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain the following materi...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page: Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Architect.
	7. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	8. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents: List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	E. Identification: In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents. If no designation exists, assign a designatio...

	1.5 EMERGENCY MANUALS
	A. Emergency Manual: Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Content: Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	C. Type of Emergency: Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and similar codes and signals. Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain...
	E. Emergency Procedures: Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS
	A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating operation of each system, subsystem, and piece of equipment not part of a system. Include information required for daily operation and management, operating standard...
	B. Content: In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions. Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	C. Descriptions: Include the following:
	1. Product name and model number. Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	D. Operating Procedures: Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.
	F. Piped Systems: Diagram piping as installed, and identify color coding where required for identification.

	1.7 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating maintenance of each system, subsystem, and piece of equipment not part of a system. Include manufacturers' maintenance documentation, preventive maintenance proce...
	B. Content: For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informati...
	C. Manufacturers' Maintenance Documentation: Include the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins; include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include more than one item in a tabular form...
	a. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures: Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.

	H. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contain...

	1.8 PRODUCT MAINTENANCE MANUALS
	A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	B. Content: Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	C. Product Information: Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures: Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources: Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	017839 SF - Project Record Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record specifications.
	3. Record Product Data.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.2 CLOSEOUT SUBMITTALS
	A. Record Drawings: Comply with the following:
	1. Number of Copies: Submit copies of Record Drawings as follows:
	a. Initial Submittal:
	1) Submit PDF electronic files of scanned record prints and one set of file prints.
	2) Architect will indicate whether general scope of changes, additional information recorded, and quality of drafting are acceptable.

	b. Final Submittal:
	1) Submit PDF electronic files of scanned Record Prints and three set(s) of file prints.
	2) Print each drawing, whether or not changes and additional information were recorded.



	B. Record Specifications: Submit annotated PDF electronic files and 1paper copies of Project's Specifications, including addenda and Contract modifications.
	C. Record Product Data: Submit annotated PDF electronic files and directories of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.


	1.3 RECORD DRAWINGS
	A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation: Mark record prints to show the actual installation, where installation varies from that shown originally. Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entit...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding photographic documentation.

	2. Content: Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial Completion, review marked-up record prints with Architect. When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as foll...
	1. Format: Same digital data software program, version, and operating system as for the original Contract Drawings.
	2. Incorporate changes and additional information previously marked on record prints. Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to Architect for resolution.
	4. Architect will furnish Contractor with one set of digital data files of the Contract Drawings for use in recording information.

	C. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints: Organize record prints into manageable sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.
	2. Format: Annotated PDF electronic file with comment function enabled.
	3. Record Digital Data Files: Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. Include identification in each digital data file.
	4. Identification: As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	1.4 RECORD SPECIFICATIONS
	A. Preparation: Mark Specifications to indicate the actual product installation, where installation varies from that indicated in Specifications, addenda, and Contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether Record Product Data has been submitted in operation and maintenance manuals instead of submitted as Record Product Data.
	5. Note related Change Orders, Record Product Data, and Record Drawings where applicable.

	B. Format: Submit record specifications as annotated PDF electronic file.

	1.5 RECORD PRODUCT DATA
	A. Recording: Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and revisions to Project Record Documents as they occur; do not wait until end of Project.
	B. Preparation: Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, Record Specifications, and Record Drawings where applicable.

	C. Format: Submit Record Product Data as annotated PDF electronic file.
	1. Include Record Product Data directory organized by Specification Section number and title, electronically linked to each item of Record Product Data.


	1.6 MAINTENANCE OF RECORD DOCUMENTS
	A. Maintenance of Record Documents: Store Record Documents in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents in good order and in a cle...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	017900 SF - Demonstration and Training
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Instruction in operation and maintenance of systems, subsystems, and equipment.


	1.2 INFORMATIONAL SUBMITTALS
	1.3 QUALITY ASSURANCE
	A. Instructor Qualifications: A factory-authorized service representative, complying with requirements in Section 014000 "Quality Requirements," experienced in operation and maintenance procedures and training.

	1.4 COORDINATION
	A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize disrupting Owner's operations and to ensure availability of Owner's personnel.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals. Do not submit instruction program until operation and maintenance data have been reviewed and approved by Architect.

	1.5 INSTRUCTION PROGRAM
	A. Program Structure: Develop an instruction program that includes individual training modules for each system and for equipment not part of a system.
	B. Training Modules: Develop a including instruction for the following as applicable to the system, equipment, or component:
	1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation: Review the following items in detail:
	a. Emergency manuals.
	b. Systems and equipment operation manuals.
	c. Systems and equipment maintenance manuals.
	d. Product maintenance manuals.
	e. Project Record Documents.
	f. Identification systems.
	g. Warranties and bonds.
	h. Maintenance service agreements and similar continuing commitments.

	3. Emergencies: Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations: Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments: Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting: Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance: Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning.
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs: Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.



	1.6 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module. Assemble training modules into a training manual organized in coordination with requirements in Section 017823 "Operation and Maintenance Data."
	B. Set up instructional equipment at instruction location.

	1.7 INSTRUCTION
	A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	B. Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires seasonal operation, provide similar instruction at start of each season.
	C. Training Location and Reference Material: Conduct training on-site in the completed and fully operational facility using the actual equipment in-place. Conduct training using final operation and maintenance data submittals.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	024116 SF - Structure Demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of buildings and site improvements.
	2. Disconnecting, capping or sealing, and removing site utilities.
	3. Salvaging items for reuse by Owner.


	1.2 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.3 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for dust control and noise control. Indicate proposed locations and construction of barriers.
	B. Schedule of building demolition activities with starting and ending dates for each activity.
	C. Predemolition photographs or video.

	1.5 CLOSEOUT SUBMITTALS
	A. Inventory of items that have been removed and salvaged.

	1.6 FIELD CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	1. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. Lead-based paint?
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	D. On-site storage or sale of removed items or materials is not permitted.
	E. Arrange demolition schedule so as not to interfere with Operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

	2.2 SOIL MATERIALS
	A. Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting demolition operations.
	B. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during building demolition operations.
	C. Inventory and record the condition of items to be removed and salvaged.

	3.2 PREPARATION
	A. Salvaged Items: Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area [designated by Owner] [indicated on Drawings].
	5. Protect items from damage during transport and storage.


	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off utilities serving buildings and structures to be demolished.
	1. Arrange to shut off utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.
	4. Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.


	3.4 PROTECTION
	A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations. Maintain exits from existing buildings.
	B. Existing Utilities to Remain: Maintain utility services to remain and protect from damage during demolition operations. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and ...
	C. Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated. Comply with requirements in Section 015000 "Temporary Faciliti...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist. Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.5 DEMOLITION
	A. General: Demolish indicated buildings and site improvements completely. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials. Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and for at least two hours after flame-cutting operations.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Site Access and Temporary Controls: Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction. Provide alternate routes around closed or obstructed trafficways if required by auth...
	2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with governing environmental-protection regulations.

	C. Explosives: Use of explosives is not permitted.
	D. Proceed with demolition of structural framing members systematically, from higher to lower level. Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	E. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	F. Salvage: Items to be removed and salvaged are indicated [on Drawings.] [below:]
	1. <Insert items to be salvaged>.

	G. Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 5 feet (1.5 m) outside footprint indicated for new construction.
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 6 inches (150 mm) below grade.

	H. Existing Utilities: Demolish existing utilities and below-grade utility structures that are within 5 feet (1.5 m) outside footprint indicated for new construction. Abandon utilities outside this area.
	I. Below-Grade Areas: Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section 312000 "Earth Moving."
	J. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes. Provide a smooth transition between adjacent existing grades and new grades.
	K. Promptly repair damage to adjacent buildings caused by demolition operations.

	3.6 CLEANING
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	B. Do not burn demolished materials.
	C. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations. Return adjacent areas to condition existing before building demolition operations began.



	030130_SF  MAINTENANCE OF CIP CONCRETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Removal of deteriorated concrete and reinforcement and subsequent replacement and patching.
	2. Floor joint repair.
	3. Epoxy crack injection.
	4. Corrosion-inhibiting treatment.
	5. Polymer sealers.


	1.2 UNIT PRICES
	A. Unit prices include the cost of preparing existing construction to receive the work indicated.
	B. Concrete Removal and Replacement or Patching:  Work will be paid for by the cubic foot  computed on the basis of rectangular solid shapes approximating the actual shape of concrete removed and replaced with average depths, widths, and lengths, meas...
	1. Reinforcing bar replacement will be paid for separately by the pound of replacement steel with welded and mechanical splices paid for by the unit.

	C. Epoxy Crack Injection:  Work will be paid for by the linear foot of crack injected.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For installers.
	1. For products required to be installed by workers approved by product manufacturers, include letters of acceptance by product manufacturers certifying that installers are approved to apply their products.

	C. Material Certificates:  For each type of product indicated, signed by manufacturers.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Installer that employs workers trained and approved by manufacturer to apply concrete patching and rebuilding materials and epoxy crack injection materials.
	B. Mockups:  Build mockups for concrete removal and patching, epoxy crack injection, and polymer sealers to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 BONDING AGENTS
	A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Product that consists of water-insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-inhibiting chemicals that forms a protective film on steel reinforcement.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company (The); Corr-Bond.
	b. Kaufman Products, Inc; Surepoxy HM EPL.
	c. Sika Corporation; Armatec 110 EpoCem.
	d. Sonneborn, Div. of ChemRex; Sonoprep.
	e. Sto Corp., Concrete Restoration Division; Sto Bonding and Anti-Corrosion Agent.
	f. Tamms Industries, Inc.; Duralprep A.C.


	B. Epoxy Bonding Agent:  ASTM C 881/C 881M, Type II.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anti-Hydro International, Inc.; Poly-Epoxy Bonding #100.
	b. ChemCo Systems; CCS Bonder Liquid, LWL or SWL.
	c. Kaufman Products, Inc.; SurePoxy HM EPL.
	d. Meadows, W. R., Inc.; Sealtight Rezi-Weld 1000.
	e. Sika Corporation; Sikadur 32, Hi-Mod; Sikadur 32.
	f. Sonneborn, Div. of ChemRex; Epogel or Epogrip.

	2. Thin Film Open Time:  Not less than two hours.

	C. Latex Bonding Agent:  ASTM C 1059, Type II at exterior locations and where indicated, Type I at other locations.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Latex Bonding Agent, Type I:
	1) Euclid Chemical Company (The); Euco Weld.
	2) Kaufman Products, Inc.; Sureweld.
	3) Meadows, W. R. Inc.; Intralok.
	4) Sika Corporation; Sikalatex.
	5) US MIX Products Company; US Spec Bondcoat.

	b. Latex Bonding Agent, Type II:
	1) Dayton Superior Corporation; Day-Chem Ad Bond (J-40).
	2) Euclid Chemical Company (The); Flex-Con.
	3) Kaufman Products, Inc.; Surebond.
	4) Meadows, W. R. Inc.; Sealtight Acry-Lok.
	5) Sonneborn, Div. of ChemRex; Acrylic Additive.
	6) US MIX Products Company; US Spec Acrylcoat.




	2.2 PATCHING MORTAR
	A. Patching Mortar, General:
	1. Unless otherwise indicated, use any of the products specified in this Article.
	2. Overhead Patching Mortar:  For overhead repairs, use patching mortar recommended by manufacturer for overhead use and as specified in this Article.
	3. Coarse Aggregate for Adding to Patching Mortar:  Washed aggregate complying with ASTM C 33, Size No. 8, Class 5S.  Add only as permitted by patching mortar manufacturer.

	B. Cementitious Patching Mortar:  Packaged, dry mix complying with ASTM C 928.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cementitious Patching Mortar:
	1) Kaufman Products, Inc.; Hicap.
	2) MBT Protection and Repair, Div. of ChemRex; Emaco S88 CI.
	3) Sika Corporation; Sikarepair 223.
	4) Sonneborn, Div. of ChemRex; Deep Pour Mortar.
	5) Sto Corp., Concrete Restoration Division; Sto Full-Depth Repair Mortar.
	6) ThoRoc, Div. of ChemRex; LA Repair Mortar.




	2.3 CONCRETE
	A. Concrete Materials and Admixtures:  Comply with Division 03 Section “Miscellaneous Cast-in-Place Concrete."
	B. Steel and Fiber Reinforcement and Reinforcement Accessories:  Comply with Division 03 Section "Miscellaneous Cast-in-Place Concrete."
	C. Form-Facing Materials:  Comply with Division 03 Section "Miscellaneous Cast-in-Place Concrete."

	2.4 MISCELLANEOUS MATERIALS
	A. Epoxy Joint Filler:  2-component, semirigid, 100 percent solids, epoxy resin with a Type A Shore durometer hardness of at least 80 per ASTM D 2240.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anti-Hydro International, Inc.; Groove & Crack Filler #250.
	b. ChemCo Systems; CCS Grout, Control Joint, or Control Joint - HB.
	c. Kaufman Products, Inc.; Surepoxy Flexijoint.
	d. MBT Protection and Repair, Div. of ChemRex; Masterfill 300i.
	e. Meadows, W. R., Inc.; Sealtight Rezi-Weld Flex.
	f. Sika Corporation; Sikadur 51 NS or Sikadur 51 SL.


	B. Polyurea Joint Filler:  2-component, semirigid, 100 percent solids, polyurea resin with a Type A Shore durometer hardness of at least 80 per ASTM D 2240.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. ASTC Polymers; Penetron 3003.
	b. Dayton Superior Corporation; Joint Saver II.
	c. Euclid Chemical Company (The); Euco Qwikjoint 200.
	d. MBT Protection and Repair, Div. of ChemRex; Masterfill 400 CT.
	e. Sonneborn, Div. of ChemRex; Sonolastic TF-100.


	C. Epoxy Crack Injection Adhesive:  ASTM C 881/C 881M, Type I, solvent free.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. ChemCo Systems; CCS Grout, Standard.
	b. Dayton Superior Corporation; Sure-Inject (J-56).
	c. MBT Protection and Repair, Div. of ChemRex; Concresive Standard LVI.
	d. Meadows, W. R., Inc.; Sealtight Rezi-Weld LV.
	e. Sika Corporation; Sikadur 35, Hi-Mod LV.
	f. Sonneborn, Div. of ChemRex; Epofil.
	g. Tamms Industries, Inc.; Duralcrete LV.
	h. US MIX Products Company; US Spec Maxi - Bond 500LV.


	D. Capping Adhesive:  Product manufactured for use with crack injection adhesive by same manufacturer.
	E. Corrosion-Inhibiting Treatment Materials:  Water-based solution of alkaline corrosion-inhibiting chemicals that penetrates concrete by diffusion and forms a protective film on steel reinforcement.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cortec Corporation; MCI 2020.
	b. Degussa Corporation; Protectosil CIT.
	c. Fox industries, Inc.; FX-361 Migratory Corrosion Inhibitor.
	d. Sika Corporation; Sika Ferrogard 903.
	e. Sonneborn, Div. of ChemRex; Corrosion Inhibitor.


	F. Polymer Sealer:  Low-viscosity epoxy penetrating sealer recommended by manufacturer for application to exterior concrete traffic surfaces.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Epoxy Sealers:
	1) ChemCo Systems; CCS Coating, Epoxy Healer Sealer.
	2) Euclid Chemical Company (The); Euco #512 Epoxy Sealer.
	3) Fox Industries, Inc.; FX-452 Epoxy Penetrating Sealer.
	4) Kaufman Products, Inc.; SurePoxy Penetrating Sealer.
	5) MBT Protection and Repair, Div. of ChemRex; Masterseal GP.
	6) Thermal-Chem; Hairline Crack Sealer, Product 207.
	7) Unitex; Pro-Seal HS.
	8) US MIX Products Company; US Spec Eposeal LVS.




	2.5 MIXES
	A. Mix products, in clean containers, according to manufacturer's written instructions.
	1. Add clean silica sand and coarse aggregates to products only as recommended by manufacturer.
	2. Do not add water, thinners, or additives unless recommended by manufacturer.
	3. When practical, use manufacturer's premeasured packages to ensure that materials are mixed in proper proportions.  When premeasured packages are not used, measure ingredients using graduated measuring containers; do not estimate quantities or use s...
	4. Do not mix more materials than can be used within recommended open time.  Discard materials that have begun to set.

	B. Dry-Pack Mortar:  Mix with just enough liquid to form damp cohesive mixture that can be squeezed by hand into a ball but is not plastic.
	C. Concrete:  Comply with Division 03 Section "Miscellaneous Cast-in-Place Concrete."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Notify Architect seven days in advance of dates when areas of deteriorated or delaminated concrete and deteriorated reinforcing bars will be located.
	B. Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and mark boundaries.  Mark areas for removal by simplifying and squaring off boundaries.  At columns and walls make boundaries level and plumb, unless otherwis...
	C. Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth of cover.  Calibrate pachometer, using depth of cover measurements, and verify depth of cover in removal areas using pachometer.

	3.2 PREPARATION
	A. Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and surrounding buildings from injury resulting from concrete rehabilitation work.
	1. Neutralize and collect alkaline and acid wastes according to requirements of authorities having jurisdiction, and dispose of by legal means off Owner's property.
	2. Dispose of runoff from wet operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.

	B. Shoring:  Install temporary supports before beginning concrete removal.
	C. Concrete Removal:
	1. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch (13 mm).  Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement.
	2. Remove deteriorated and delaminated concrete by breaking up and dislodging from reinforcement.
	3. Remove additional concrete, if necessary, to provide a depth of removal of at least[1/2 inch (13 mm) over entire removal area.
	4. Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire perimeter of bar and to provide at least a 3/4-inch (19-...
	5. Test areas where concrete has been removed by tapping with hammer, and remove additional concrete until unsound and disbonded concrete is completely removed.
	6. Provide fractured aggregate surfaces with a profile of at least 1/8 inch (3 mm) that are approximately perpendicular or parallel to original concrete surfaces.  At columns and walls, make top and bottom surfaces level, unless otherwise directed.
	7. Thoroughly clean removal areas of loose concrete, dust, and debris.

	D. Reinforcing Bar Preparation:  Remove loose and flaking rust from reinforcing bars by abrasive blast cleaning, needle scaling, or wire brushing until only tightly bonded light rust remains.
	1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 2 or more adjacent bars, cut bars and remove and replace.  Remove additional concrete as necessary to provide at least 3/4-inch (19-mm) clearance at existing and replac...

	E. Preparation of Floor Joints for Repair:  Saw-cut joints full width to edges and depth of spalls, but not less than 1 inch (25 mm) deep.  Clean out debris and loose concrete; vacuum or blow clear with compressed air.
	F. Surface Preparation for Corrosion-Inhibiting Treatment:  Clean concrete by low-pressure water cleaning and detergent scrubbing to remove dirt, oils, films, and other materials detrimental to treatment application.  Allow surface to dry before apply...
	G. Surface Preparation for Sealers:  Clean concrete by low-pressure water cleaning anddetergent scrubbing to remove dirt, oils, films, and other materials detrimental to sealer application.
	H. Surface Preparation for Sealers:  Acid etch surface of concrete to produce a surface profile matching CSP 1 per ICRI 03732. Prepare surface for acid etching by detergent scrubbing to remove oils and films that may prevent acid penetration.
	1. Remove excess acid solution, reaction products, and debris by squeegeeing or vacuuming.
	2. Scrub surface with an alkaline detergent, rinse, and squeegee or vacuum.
	3. Check acidity of surface with pH test paper and continue rinsing until pH is acceptable.
	4. When pH is acceptable and surface is clean, vacuum dry.


	3.3 APPLICATION
	A. General:  Comply with manufacturer's written instructions and recommendations for application of products, including surface preparation.
	B. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Apply to reinforcing bars  by stiff brush or hopper spray according to manufacturer's written instructions.  Apply to reinforcing bars in two coats, allowing first coat to dry two to th...
	C. Epoxy Bonding Agent:  Apply to reinforcing bars and concrete by brush, roller, or spray according to manufacturer's written instructions, leaving no pinholes or other uncoated areas.  Apply patching mortar or concrete while epoxy is still tacky.  I...
	D. Latex Bonding Agent, Type II:  Mix with portland cement and scrub into concrete surface according to manufacturer's written instructions.  Apply patching mortar or concrete while bonding agent is still wet.  If bonding agent dries, recoat before pl...
	E. Latex Bonding Agent, Type I:  Apply to concrete by brush roller or spray.  Allow to dry before placing patching mortar or concrete.
	F. Patching Mortar:  Unless otherwise recommended by manufacturer, apply as follows:
	1. Wet substrate thoroughly and then remove standing water.  Scrub a slurry of neat patching mortar into substrate, filling pores and voids.
	2. Place patching mortar by troweling toward edges of patch to force intimate contact with edge surfaces.  For large patches, fill edges first and then work toward center, always troweling toward edges of patch.  At fully exposed reinforcing bars, for...
	3. For vertical patching, place material in lifts of not more than 2 inches (50 mm) nor less than 1/4 inch (6 mm).  Do not feather edge.
	4. For overhead patching, place material in lifts of not more than 1-1/2 inches (38 mm) nor less than 1/4 inch (6 mm).  Do not feather edge.
	5. After each lift is placed, consolidate material and screed surface.
	6. Where multiple lifts are used, score surface of lifts to provide a rough surface for application of subsequent lifts.  Allow each lift to reach final set before placing subsequent lifts.
	7. Allow surfaces of lifts that are to remain exposed to become firm and then finish to a smooth surface with a wood or sponge float.
	8. Wet-cure cementitious patching materials, including polymer-modified, cementitious patching materials, for not less than seven days by water-fog spray or water-saturated absorptive cover.

	G. Dry-Pack Mortar:  Use for deep cavities.  Unless otherwise recommended by manufacturer, apply as follows:
	1. Provide forms where necessary to confine patch to required shape.
	2. Wet substrate and forms thoroughly and then remove standing water.
	3. Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive stick and mallet or hammer.  Do not place more material at a time than can be properly compacted.  Continue placing and compacting until patch is approximately ...
	4. After cavity is filled and patch is compacted, trowel surface to match profile and finish of surrounding concrete.  A thin coat of patching mortar may be troweled into the surface of patch to help obtain required finish.
	5. Wet-cure patch for not less than seven days by water-fog spray or water-saturated absorptive cover.

	H. Concrete:  Place according to Division 03 Section "Miscellaneous Cast-in-Place Concrete." and as follows:
	1. Apply epoxy bonding agent to reinforcement and concrete substrate.
	2. Apply latex bonding agent to concrete substrate.
	3. Use vibrators to consolidate concrete as it is placed.
	4. At unformed surfaces, screed concrete to produce a surface that when finished with patching mortar will match required profile and surrounding concrete.
	5. Wet-cure concrete for not less than seven days by leaving forms in place or keeping surfaces continuously wet by water-fog spray or water-saturated absorptive cover.
	6. Fill placement cavities with dry-pack mortar and repair voids with patching mortar.  Finish to match surrounding concrete.

	I. Joint Filler:  Install in nonmoving floor joints where indicated.
	1. Install filler to a depth of at least 1 inch (25 mm).  Use fine silica sand no more than 1/4 inch (6 mm) deep to close base of joint.  Do not use sealant backer rods or compressible fillers below joint filler.
	2. Install filler so that when cured, it is flush at top surface of adjacent concrete.  If necessary, overfill joint and remove excess when filler has cured.

	J. Epoxy Crack Injection:  Comply with manufacturer's written instructions and the following:
	1. Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere with bond, and clean cracks with oil-free compressed air or low-pressure water to remove loose particles.
	2. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than thickness of member being injected.  Seal injection ports in place with capping adhesive.
	3. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch (6 mm) thick by 1 inch (25 mm) wider than crack.
	4. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm) or to a width of less than 0.003 inch (0.075 mm), whichever is less.
	5. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts.  Inject adhesive into ports to refusal, capping adjacent ports when they extrude epoxy.  Cap injected ports and inject through adjacent ports until crack is...
	6. After epoxy adhesive has set, remove injection ports and grind surfaces smooth.

	K. Corrosion-Inhibiting Treatment:  Apply by brush, roller, or airless spray in two coats at manufacturer's recommended application rate.  Remove film of excess treatment by high-pressure washing before patching treated concrete.
	L. Polymer Sealer:  Apply by brush, roller, or airless spray at manufacturer's recommended application rate.
	1. Apply to traffic-bearing surfaces, including parking areas and walks.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to sample materials and perform tests as follows:
	1. Patching Mortar, Packaged Mixes:  Eight randomly selected samples tested according to ASTM C 928.
	2. Concrete:  As specified in Division 03 Section "Miscellaneous Cast-in-Place Concrete."
	3. Joint Filler:  Core drilled samples to verify proper installation.
	a. Testing Frequency:  One sample for each 100 feet (30 m) of joint filled.
	b. Where samples are taken, fill holes with joint filler.

	4. Epoxy Crack Injection:  Core drilled samples to verify proper installation.
	a. Testing Frequency:  1 sample for each 100 feet (30 m) of crack injected.
	b. Where samples are taken, fill holes with epoxy mortar.





	040120 SF - MAINTENANCE OF UNIT MASONRY
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes maintenance of unit masonry consisting of brick clay masonry restoration and cleaning as follows:
	1. Repairing unit masonry, including replacing units.
	2. Repointing joints.
	3. Preliminary cleaning, including removing plant growth.
	4. Cleaning exposed unit masonry surfaces.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)
	B. Medium-Pressure Spray:  400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

	1.4 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service:  Test bricks and mortar using the Russack System as described in “Preservation Brief #2” from the National Park Service.  Perform absorption tests of bricks and mortar using RILEM tubes in conformance with RILEM Tes...

	1.5 INFORMATIONAL SUBMITTALS
	A. Preconstruction test reports.

	1.6 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Engage an experienced masonry restoration and cleaning firm to perform work of this Section.  Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a r...
	1. At Contractor's option, work may be divided between two specialist firms:  one for cleaning work and one for repair work.
	2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time supervisors on Project site during times that clay masonry restoration and cleaning work is in progress.
	3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of types they will be performing.

	B. Terra Cotta Manufacturer Qualifications:  A firm regularly engaged in manufacturing custom architectural terra cotta units for building restoration purposes, of same type and of similar size, complexity, and tolerances as those required for the Work.
	C. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality standards for materials and execution and for fabrication and installation.
	1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to have repair work performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent whole units or approximately 48 inches (1200 mm) in least dim...
	a. Replacement:
	1) Four brick units replaced.

	b. Patching:  Three small holes at least 1 inch (25 mm) in diameter for each type of masonry material indicated to be patched, so as to leave no evidence of repair.

	2. Repointing:  Rake out joints in 2 separate areas , each approximately 36 inches (900 mm) high by 48 inches (1200 mm) wide at locations selected by Architect for each type of repointing required, and repoint one of the areas.
	3. Cleaning:  Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of masonry and surface condition.

	D. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 MASONRY MATERIALS
	A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
	1. Provide units with physical properties, colors, color variation within units, surface texture, size, and shape to match existing brickwork.
	a. For existing brickwork that exhibits a range of colors or color variation within units, provide brick that proportionally matches that range and variation rather than brick that matches an individual color within that range.


	B. Building Brick:  Provide building brick complying with ASTM C 62, Grade SW where in contact with earth, Grade SW, MW, or NW for concealed backup; and of same vertical dimension as face brick, for masonry work concealed from view.

	2.2 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
	1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	2. For pointing mortar, provide sand with rounded edges.
	3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

	D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortars.
	E. Water:  Potable.

	2.3 MANUFACTURED REPAIR MATERIALS
	A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom manufactured for patching masonry.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cathedral Stone Products, Inc.; Jahn M100 Terra Cotta and Brick Repair Mortar.
	b. Edison Coatings, Inc.; Custom System 45.

	2. Use formulation that is vapor- and water permeable (equal to or more than the masonry unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units being repaired, and develops high bond strength to all types of masonry.
	3. Formulate patching compound used for patching brick in colors and textures to match each masonry unit being patched.


	2.4 CLEANING MATERIALS
	A. Water:  Potable.
	B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solution req...
	E. Mild Acidic Cleaner:  Manufacturer's standard mildly acidic cleaner containing no muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.
	1. Products:  Subject to compliance with requirements, [provide the following] [provide one of the following] [available products that may be incorporated into the Work include, but are not limited to, the following]:
	a. ABR Products, Inc.; X-190 Limestone & Concrete Cleaner.
	b. Diedrich Technologies Inc.; Envirorestore 100.
	c. Dominion Restoration Products, Inc.; DR-60 Stone and Masonry Cleaner.
	d. PROSOCO; Enviro Klean BioWash.



	2.5 ACCESSORY MATERIALS
	A. Terra Cotta Anchors:  Type and size indicated or, if not indicated, to match existing anchors in size and type.  Fabricate anchors from Type 304 stainless steel.
	B. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint thicknesses and bed depths of masonry units without intruding into required depths of pointing materials.

	2.6 MORTAR MIXES
	A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain morta...

	B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-cement ratio of 1:10 by weight.

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mortar Proportions:  Mix mortar materials in the following proportions:
	1. Pointing Mortar for Brick:  [1 part portland cement, 2 parts lime, and 6 parts sand] [1 part portland cement, 6 parts lime, and 12 parts sand] <Insert required proportions>.
	a. Add mortar pigments to produce mortar colors required.

	2. Rebuilding (Setting) Mortar:  Same as pointing mortar[ except mortar pigments are not required].
	3. Rebuilding (Setting) Mortar:  [1 part portland cement, 2 parts lime, and 6 parts sand] [1 part portland cement, 6 parts lime, and 12 parts sand] <Insert proportions>.
	4. Rebuilding (Setting) Mortar:  Comply with ASTM C 270, Proportion Specification, Type N unless otherwise indicated; with cementitious material limited to portland cement and lime.


	2.7 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended by chemical-cleaner manufacturer.
	B. Mild Acidic Cleaner Solution for Brick:  Dilute with water to concentration demonstrated by testing that does not etch or otherwise damage brick surface, but not greater than that recommended by chemical-cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from masonry restoration work.
	B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, lan...
	1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agent...
	2. Keep wall wet below area being cleaned to prevent streaking from runoff.


	3.2 BRICK REMOVAL AND REPLACEMENT
	A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated.  Carefully demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.

	E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Replace removed damaged brick with other removed brick in good quality, where possible, or with new brick matching existing brick, including size.  Do not use broken units unless they can be cut to usable size.
	G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	1. Maintain joint width for replacement units to match existing joints.
	2. Use setting buttons or shims to set units accurately spaced with uniform joints.

	H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (s...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing existing masonry, and at same time as repointing of surrounding area.
	3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.


	3.3 MASONRY UNIT PATCHING
	A. Patching Bricks:
	1. Remove loose material from masonry surface.  Carefully remove additional material so patch will not have feathered edges but will have square or slightly undercut edges on area to be patched and will be at least 1/4 inch (6 mm) thick, but not less ...
	2. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of masonry unit.
	3. Mix patching compound in individual batches to match each unit being patched.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	6. Place patching compound in layers as recommended by patching compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick.  Roughen surface of each layer to provide a key for next layer.
	7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the masonry unit.  Shape and finish surface before or after curing, as determined by testing, to best match existing masonry unit.
	8. Keep each layer damp for 72 hours or until patching compound has set.


	3.4 CLEANING MASONRY, GENERAL
	A. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not wash over cleaned, dry surfaces.
	B. Use only those cleaning methods indicated for each masonry material and location.
	1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used.
	2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gages.

	3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with cone-shaped spray tip.
	4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.
	5. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.

	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 inches (150 mm) from surface of masonry and apply water in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to comply with chemical-cleaner manufacturer's written instructions; use brush or spray applicationDo not allow chemicals to remain on surface for periods longer tha...
	F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner ...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.


	3.5 PRELIMINARY CLEANING
	A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil...
	B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
	2. Remove paint and calking with alkaline paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.

	3. Remove asphalt and tar with solvent-type paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Apply paint remover only to asphalt and tar by brush without prewetting.
	c. Allow paint remover to remain on surface for 10 to 30 minutes.
	d. Repeat application if needed.



	3.6 CLEANING MASONRY
	A. Detergent Cleaning:
	1. Wet masonry with cold water applied by low-pressure spray.
	2. Scrub masonry with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar joints and crevices.  Dip brush in solution often to ensure that adequat...
	3. Rinse with cold water applied by medium-pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	B. Mold, Mildew, and Algae Removal:
	1. Wet masonry with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush .
	3. Scrub masonry with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing.  Use small brushes for mortar joints and crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequ...
	4. Rinse with cold water applied by medium-pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	C. Mild Acidic Chemical Cleaning:
	1. Wet masonry with cold water applied by low-pressure spray.
	2. Apply cleaner to masonry by brush or low-pressure spray.  Let cleaner remain on surface for period indicated below:
	a. As recommended by chemical-cleaner manufacturer.
	b. As established by mockup.

	3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.  Do not repeat more than once.


	3.7 REPOINTING MASONRY
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated.
	2. Joints where mortar is missing or where they contain holes.
	3. Cracked joints where cracks can be penetrated at least 1/4 inch (6 mm) by a knife blade 0.027 inch (0.7 mm) thick.
	4. Cracked joints where cracks are 1/8 inch (3 mm) or more in width and of any depth.
	5. Joints where they sound hollow when tapped by metal object.
	6. Joints where they are worn back 1/4 inch (6 mm) or more from surface.
	7. Joints where they are deteriorated to point that mortar can be easily removed by hand, without tools.
	8. Joints where they have been filled with substances other than mortar.
	9. Joints indicated as sealant-filled joints.

	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of 2-1/2 times joint width, but not less than 1/2 inch (13 mm) or not less than that required to expose sound, unweathered mortar.
	2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry units as directed by Architect.
	a. Remove mortar using methods determined by mockups
	b. Do not modify mortar removal method without written permission from the Architect


	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water.  If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas.  Apply in layers not greater than 3/8 inch (9 mm) until a uniform depth is formed.  Fully compact each layer thoroughly and allow it to...
	3. After low areas have been filled to same depth as remaining joints, point all joints by placing mortar in layers not greater than 3/8 inch (9 mm).  Fully compact each layer and allow to become thumbprint hard before applying next layer.  Where exis...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup.  Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours including weekends and holidays.
	a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.

	6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable.  Completely remove such mortar and repoint.

	F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.

	3.8 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	040140 SF - MAINTENANCE OF STONE ASSEMBLIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes maintenance of stone assemblies consisting of stone restoration and cleaning as follows:
	1. Repairing stone masonry, including replacing whole units.
	2. Repointing joints.
	3. Preliminary cleaning, including removing plant growth.
	4. Cleaning exposed stone surfaces.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s).
	B. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

	1.4 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service:  Test stones and mortar using the Russack System as described in “Preservation Brief #2” from the National Park Service.  Perform absorption tests of stones and mortar using RILEM tubes in conformance with RILEM Tes...

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Replacement stone units and their jointing, showing relation of existing to new units.
	2. Provisions for expansion joints or other sealant joints.

	C. Samples:  For each exposed product and for each color and texture specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Preconstruction test reports.

	1.7 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Engage an experienced stone restoration and cleaning firm to perform work of this Section.  Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a rec...
	1. At Contractor's option, work may be divided between two specialist firms:  one for cleaning work and one for repair work.
	2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time supervisors on Project site during times that stone restoration and cleaning work is in progress.
	3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of types they will be performing.  When stone units are being patched, assign at least one worker among those performing patching work who is trained and certified ...

	B. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality standards for materials and execution and for fabrication and installation.
	1. Stone Repair:  Prepare sample areas for each type of stone indicated to have repair work performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent whole units..  Erect sample areas in existing walls unless otherwise indic...
	a. Patching:  Three small holes at least 1 inch (25 mm) in diameter.

	2. Repointing:  Rake out joints in 2 separate areas , each approximately 36 inches (900 mm) high by 48 inches (1200 mm) wide for each type of repointing required and repoint one of the areas.
	3. Cleaning:  Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of stone and surface condition.

	C. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 STONE MATERIALS
	A. Stone:  Provide natural building stone of variety, physical properties, color, texture, grain, veining, finish, size, and shape to match existing stone.

	2.2 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
	1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	2. For pointing mortar, provide sand with rounded edges.
	3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

	D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortars.
	E. Water:  Potable.

	2.3 MANUFACTURED REPAIR MATERIALS
	A. Stone Patching Compound:  Factory-mixed cementitious product that is custom manufactured for patching stone.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cathedral Stone Products, Inc.; Jahn Restoration Mortars.
	b. Edison Coatings, Inc.; Custom System 45.

	2. Use formulation that is vapor- and water permeable (equal to or more than the stone), exhibits low shrinkage, has lower modulus of elasticity than the stone units being repaired, and develops high bond strength to all types of stone.
	3. Formulate patching compound in colors, textures, and grain to match stone being patched.

	B. Stone-to-Stone Adhesive:  2-part polyester or epoxy-resin stone adhesive with a 15- to 45-minute cure at 70 deg F (21 deg C) or 1-part cementitious stone adhesive, recommended by adhesive manufacturer for type of stone repair indicated, and matchin...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Two-Part Polyester or Epoxy-Resin Stone Adhesive:
	1) Akemi North America; MS76 Stone and Marble Adhesive.
	2) Bonstone Materials Corporation; Fast Set 41.
	3) Edison Coatings, Inc.; Flexi-Weld 520T.

	b. One-Part Cementitious Stone Adhesive:
	1) Cathedral Stone Products, Inc.; Jahn Restoration Adhesive.




	2.4 CLEANING MATERIALS
	A. Water:  Potable.
	B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solution req...
	E. Nonacidic Gel Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	1. Products: Subject to compliance with requirements, [provide the following] [provide one of the following] [available products that may be incorporated into the Work include, but are not limited to, the following]:
	a. Price Research, Ltd.; Price Marble Cleaner-Gel.
	b. PROSOCO; Sure Klean 942 Limestone and Marble Cleaner.
	c. <Insert manufacturer's name; product name or designation>.



	2.5 ACCESSORY MATERIALS
	A. Stone Anchors and Pins:  Type and size indicated or, if not indicated, to match existing anchors in size and type.  Fabricate anchors and pins from Type 304 stainless steel.
	B. Setting Buttons:  Resilient plastic buttons, nonstaining to stone, sized to suit joint thicknesses and bed depths of stone units without intruding into required depths of pointing materials.

	2.6 MORTAR MIXES
	A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain morta...

	B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-cement ratio of 1:10 by weight.

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mortar Proportions:  Mix mortar materials in the following proportions:
	1. Pointing Mortar for Stone:  1 part white portland cement, 2 parts lime, and 6 parts sand.
	a. Add mortar pigments to produce mortar colors required.

	2. Rebuilding (Setting) Mortar:  Same as pointing mortar except mortar pigments are not required.


	2.7 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended by chemical-cleaner manufacturer.
	B. Acidic Cleaner Solution for Unpolished Stone:  Dilute with water to produce hydrofluoric acid content of 3 percent or less, but not greater than that recommended by chemical-cleaner manufacturer.
	C. Acidic Cleaner for Polished Stone:  Dilute with water to concentration demonstrated by testing that does not etch or otherwise damage polished surface, but not greater than that recommended by chemical-cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from stone restoration work.
	B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products.  Prevent chemical cleaning solutions from coming into contact with people, motor vehicles, lan...
	1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agent...
	2. Keep wall wet below area being cleaned to prevent streaking from runoff.


	3.2 STONE REMOVAL AND REPLACEMENT
	A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair.  Carefully demolish or remove entire units from joint to joint, without damaging surrounding stone, in a manner that permits replacement with full-size units.
	B. Support and protect remaining stonework that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole stone units as possible.
	1. Remove mortar, loose particles, and soil from stone by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to stone with utility knife and cleaning with solvents.

	E. Clean stone surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Replace removed damaged stone with other removed stone in good quality, where possible, or with new stone matching existing stone, including size.  Do not use broken units unless they can be cut to usable size.
	G. Do not allow face bedding of stone.  Before setting, inspect to verify that each stone has been cut so that, when it is set in final position, natural bedding planes are essentially horizontal.  Reject and replace stones with vertical bedding plane...
	H. Install replacement stone into bonding and coursing pattern of existing stone.  If cutting is required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges.  Finish edges to blend with appearance of edges of existing stone.
	1. Maintain joint width for replacement stone to match existing joints.
	2. Use setting buttons or shims to set stone accurately spaced with uniform joints.

	I. Set replacement stone with completely filled bed, head, and collar joints.  Butter vertical joints for full width before setting and set units in full bed of mortar unless otherwise indicated.  Replace existing anchors with new anchors of size and ...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing stonework.
	2. Rake out mortar used for laying stone before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing existing stone, and at same time as repointing of surrounding area.
	3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.


	3.3 STONE-FRAGMENT REPAIR
	A. Carefully remove cracked or fallen stone fragment indicated to be repaired.  Reuse only stone fragment that is in sound condition.
	B. Remove soil, loose particles, mortar, and other debris or foreign material, from fragment surfaces to be bonded and from parent stone where fragment had broken off, by cleaning with stiff-fiber brush.
	C. Concealed Pinning:  Before applying adhesive, prepare for concealed mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled into parent stone and into, but not thro...
	D. Apply stone-to-stone adhesive to comply with adhesive manufacturer's written instructions.  Coat bonding surfaces of fragment and parent stone, completely filling all crevices and voids.
	E. Fit stone fragment onto parent stone while adhesive is still tacky and hold fragment securely in place until adhesive has cured.  Use shims, clamps, wedges, or other devices as necessary to align face of fragment with face of parent stone.
	F. Clean adhesive residue from exposed surfaces and patch chipped areas and exposed drill holes as specified in "Stone Patching" Article.

	3.4 STONE PATCHING
	A. Remove deteriorated material and remove adjacent material that has begun to deteriorate.  Carefully remove additional material so patch will not have feathered edges but will have square or slightly undercut edges on area to be patched and will be ...
	B. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of stone unit.
	C. For patches more than 3” thick, apply stainless steel furring at back of area to be patched.
	D. Mix patching compound in individual batches to match each stone unit being patched.
	E. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	F. Place patching compound in layers as recommended by patching compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick.  Roughen surface of each layer to provide a key for next layer.
	1. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the stone.  Shape and finish surface before or after curing, as determined by testing, to best match existing stone.

	G. Keep each layer damp for 72 hours or until patching compound has set.
	H. Remove and replace patches with hairline cracks or that show separation from stone at edges, and those that do not match adjoining stone in color or texture.

	3.5 CLEANING STONE, GENERAL
	A. Proceed with cleaning in an orderly manner; work from bottom to top] [tof each scaffold width and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not wash over cleaned, dry surfaces.
	B. Use only those cleaning methods indicated for each stone material and location.
	1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used.
	2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage stone.
	a. Equip units with pressure gages.

	3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with cone-shaped spray tip.
	4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.
	5. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.

	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging stone surfaces.
	D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 inches (150 mm) from surface of stone and apply water in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to stone surfaces to comply with chemical-cleaner manufacturer's written instructions; use brush or spray application.  Do not spray apply at pressures exceeding 50 psi (345 kPa). Do no...
	F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner ...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.


	3.6 PRELIMINARY CLEANING
	A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from stone surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil o...
	B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of material from surface of stone with sharp chisel.  Do not scratch or chip stone surface.
	2. Remove paint and calking with alkaline paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.

	3. Remove asphalt and tar with solvent-type paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Apply paint remover only to asphalt and tar by brush without prewetting.
	c. Allow paint remover to remain on surface for 10 to 30 minutes.
	d. Repeat application if needed.



	3.7 CLEANING STONEWORK
	A. Detergent Cleaning:
	1. Wet stone with cold water applied by low-pressure spray.
	2. Scrub stone with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar joints and crevices.  Dip brush in solution often to ensure that adequate ...
	3. Rinse with cold water applied by low-pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	B. Mold, Mildew, and Algae Removal:
	1. Wet stone with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub stone with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing.  Use small brushes for mortar joints and crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.

	C. Nonacidic Liquid Chemical Cleaning:
	1. Wet stone with cold water applied by low-pressure spray.
	2. Apply cleaner to stone by brush.  Let cleaner remain on surface for period indicated below:
	a. As recommended by chemical-cleaner manufacturer.

	3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.  Do not repeat more than once.


	3.8 REPOINTING STONEWORK
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated.
	2. Joints where mortar is missing or where they contain holes.
	3. Cracked joints where cracks can be penetrated at least 1/4 inch (6 mm) by a knife blade 0.027 inch (0.7 mm) thick.
	4. Cracked joints where cracks are [1/16 inch (1.6 mm)] [1/8 inch (3 mm)] <Insert dimension> or more in width and of any depth.
	5. Joints where they sound hollow when tapped by metal object.
	6. Joints where they are worn back 1/4 inch (6 mm) or more from surface.
	7. Joints where they are deteriorated to point that mortar can be easily removed by hand, without tools.
	8. Joints, other than those indicated as sealant-filled joints, where they have been filled with substances other than mortar.

	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of 2-1/2 times joint width, but not less than 1/2 inch (13 mm) or not less than that required to expose sound, unweathered mortar.
	2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square backs and to expose stone for contact with pointing mortar.  Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of stone units or widen joints.  Replace or patch damaged stone units as directed by Architect.
	a. Cut out mortar using the same methods as approved with the mockup.  Do not alter method without written approval from the Architect.


	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose stone, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water.  If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas.  Apply in layers not greater than 3/8 inch (9 mm) until a uniform depth is formed.  Fully compact each layer thoroughly and allow it to...
	3. After low areas have been filled to same depth as remaining joints, point all joints by placing mortar in layers not greater than 3/8 inch (9 mm).  Fully compact each layer and allow to become thumbprint hard before applying next layer.  Where exis...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup.  Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.

	6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable.  Completely remove such mortar and repoint.

	F. Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 days before beginning cleaning work.

	3.9 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	040140.61 SF - Stone Repair
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes repairing stone masonry.

	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from pointing mortar installed after masonry is set in place.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of replacement stone units on the structure and their jointing.
	2. Show partial replacement stone units (dutchmen).
	3. Show provisions for expansion joints or other sealant joints.
	4. Show replacement and repair anchors, including drilled-in pins.

	C. Samples: For each exposed product and for each color and texture specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Quality-control program.

	1.7 QUALITY ASSURANCE
	A. Stone Repair Specialist Qualifications: Engage an experienced stone repair firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a record of successful i...
	B. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging stonework. Include provisions for sup...
	C. Mockups: Prepare mockups of stone repair to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.
	1. Stone Repair: Prepare sample areas for each type of stone indicated to have repair work performed. If not otherwise indicated, size each mockup not smaller than two adjacent whole units. Construct sample areas in locations in existing walls where d...



	PART 2 -  PRODUCTS
	2.1 STONE MATERIALS
	A. Stone Matching Existing: Natural building stone of variety, color, texture, grain, veining, finish, size, shape, and physical properties that match existing stone.
	1. For existing stone that exhibits a range of colors, texture, grain, veining, finishes, sizes, or shapes, provide stone that proportionally matches that range rather than stone that matches an individual color, texture, grain, veining, finish, size,...

	B. Cutting New Stone: Cut each new stone so that, when it is set in final position, the rift or natural bedding planes will match the rift orientation of existing stones.  If stone will not be visible at completion of the project, orient the bedding p...

	2.2 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-weather construction; white or gray, or both where required for color matching of mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	C. Mortar Cement: ASTM C1329/C1329M.
	D. Mortar Sand: ASTM C144.
	1. Exposed Mortar: Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	2. Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.

	E. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in stone mortars.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Davis Colors.
	b. LANXESS Corporation.
	c. Solomon Colors, Inc.

	2. Use formulation that is vapor and water permeable (equal to or more than the stone), exhibits low shrinkage, has lower modulus of elasticity than stone units being repaired, and develops high bond strength to all types of stone.
	3. Formulate patching compound in colors, textures, and grain to match stone being patched.

	F. Cementitious Crack Filler: Ultrafine superplasticized grout that can be injected into cracks, is suitable for application to wet or dry cracks, exhibits low shrinkage, and develops high bond strength to all types of stone.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Cathedral Stone Products, Inc.
	b. Edison Coatings, Inc.


	G. Stone-to-Stone Adhesive: Two-part polyester or epoxy-resin stone adhesive with a 15- to 45-minute cure at 70 deg F (21 deg C), recommended in writing by adhesive manufacturer for type of stone repair indicated, and matching stone color.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Akemi North America.
	b. Cathedral Stone Products, Inc.
	c. Edison Coatings, Inc.



	2.3 ACCESSORY MATERIALS
	A. Setting Buttons and Shims: Resilient plastic, nonstaining to stone, sized to suit joint thicknesses and bed depths of stone units, less the required depth of pointing materials unless removed before pointing.
	B. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could leave residue on surfaces.


	2.4 MORTAR MIXES
	A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black which is limited to 2 percent.

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mixes: Mix mortar materials in the following proportions:
	1. Rebuilding (Setting) Mortar by Property: ASTM C270, Property Specification, Type N unless otherwise indicated; with cementitious material limited to portland cement and lime or mortar cement.
	2. Pigmented, Colored Mortar: Add mortar pigments to produce exposed, setting (rebuilding) mortar of colors required.



	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Remove downspouts and associated hardware adjacent to stone and store during stone repair. Reinstall when repairs are complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 STONE REMOVAL AND REPLACEMENT
	A. At locations indicated, remove stone that has deteriorated or is damaged beyond repair. Carefully remove entire units from joint to joint, without damaging surrounding stone, in a manner that permits replacement with full-size units.
	B. Support and protect remaining stonework that surrounds removal area.
	C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated items.
	E. Remove in an undamaged condition as many whole stone units as possible.
	1. Remove mortar, loose particles, and soil from stone by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to stone with utility knife and cleaning with solvents.

	F. Clean stone surrounding removal areas by removing mortar, dust, and loose particles in preparation for stone replacement.
	G. Replace removed damaged stone with other removed stone in good condition, where possible, matching existing stone, including direction of rift or natural bedding planes. Do not use broken units unless they can be cut to usable size.
	H. Install replacement stone into bonding and coursing pattern of existing stone. If cutting is required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges. Finish edges to blend with appearance of edges of existing stone.
	1. Maintain joint width for replacement stone to match existing joints.
	2. Use setting buttons or shims to set stone accurately spaced with uniform joints.

	I. Set replacement stone with rebuilding (setting) mortar and with completely filled bed, head, and collar joints. Butter vertical joints for full width before setting, and set units in full bed of mortar unless otherwise indicated. Replace existing a...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing stonework.
	2. Rake out mortar used for laying stone before mortar sets according to Section 040140.62 "Stone Repointing." Point at same time as repointing of surrounding area.
	3. When mortar is hard enough to support units, remove shims and other devices interfering with pointing of joints.

	J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	3.3 PARTIAL STONE REPLACEMENT
	A. Remove defective portion of existing stone unit (backing stone). Carefully remove defective portion of stone by making vertical and horizontal saw cuts at face of backing stone and removing defective material to depth required for fitting partial r...
	1. Make edges of backing stone at cuts smooth and square to each other and to finished surface; essentially rectangular. Make back of removal area flat and parallel to stone face.
	2. Do not overcut at corners and intersections. Hand trim to produce clean sharp corners with no rounding and no damage to existing work to remain.
	3. If backing stone becomes damaged further, remove damaged area and enlarge partial replacement as required.

	B. Remove mortar from joints that abut area of stone removal to same depth as stone was removed. Remove loose mortar particles and other debris from surfaces to be bonded and surfaces of adjacent stone units that will receive mortar by cleaning with s...
	C. Cut and trim partial replacement to accurately fit area where material was removed from backing stone. Fabricate to size required to produce joints between partial replacement and backing stone of no more than 1/16 inch (1.6 mm) in width, and joint...
	D. Exposed Pinning: Before applying adhesive, prepare for mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled at a 45-degree downward angle through face of partial...
	E. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled into backing stone and into, but not thro...
	F. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat bonding surfaces of backing stone and partial replacement, completely filling all crevices and voids.
	G. Apply partial replacement while adhesive is still tacky and hold securely in place until adhesive has cured. Use temporary shims, clamps, wedges, or other devices as necessary to align face of partial replacement with face of backing stone.
	H. Clean adhesive residue from exposed surfaces and patch chipped areas as specified in "Stone Patching" Article.

	3.4 STONE PLUG REPAIR
	A. Remove cylindrical piece of damaged stone by core-drilling perpendicular to stone surface.
	B. Prepare a replacement plug by core-drilling replacement stone. Use a drill sized to produce a core that will fit into hole drilled in damaged stone with only minimum gap necessary for adhesive.
	C. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat bonding surfaces of existing stone and plug, completely filling all crevices and voids.
	D. Apply plug while adhesive is still tacky and hold securely in place until adhesive has cured.
	E. Clean adhesive residue from exposed surfaces.

	3.5 STONE-FRAGMENT REPAIR
	A. Carefully remove cracked or fallen stone fragment indicated to be repaired. Reuse only stone fragment that is in sound condition.
	B. Remove soil, loose particles, mortar, and other debris or foreign material from fragment surfaces to be bonded and from parent stone where fragment had broken off, by cleaning with stiff-fiber brush.
	C. Pinning: Before applying adhesive, prepare for mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled at a 45-degree downward angle through face of fragment and in...
	D. Concealed Pinning: Before applying adhesive, prepare for concealed mechanical anchorage consisting of 1/4-inch- (6-mm-) diameter, plain stainless-steel pins set into 1/4-inch- (6-mm-) diameter holes drilled into parent stone and into, but not throu...
	E. Apply stone-to-stone adhesive according to adhesive manufacturer's written instructions. Coat bonding surfaces of fragment and parent stone, completely filling all crevices and voids.
	F. Fit stone fragment onto parent stone while adhesive is still tacky and hold fragment securely in place until adhesive has cured. Use shims, clamps, wedges, or other devices as necessary to align face of fragment with face of parent stone.
	G. Clean adhesive residue from exposed surfaces and patch chipped areas and exposed drill holes as specified in "Stone Patching" Article.

	3.6 CRACK INJECTION
	A. General: Comply with cementitious crack-filler manufacturer's written instructions.
	B. Drill 1/4-inch- (6-mm-) diameter injection holes as follows:
	1. Transverse Cracks Less Than 3/8 inch (9 mm) Wide: Drill holes through center of crack at 12 to 18 inches (300 to 500 mm) o.c.
	2. Drill holes 2 inches (50 mm) deep.

	C. Clean out drill holes and cracks with compressed air and water. Remove dirt and organic matter, loose material, sealants, and failed crack repair materials.
	D. Place plastic injection ports in drilled holes and seal face of cracks between injection ports with clay or other nonstaining, removable plugging material. Leave openings at upper ends of cracks for air release.
	E. Inject cementitious crack filler through ports sequentially, beginning at one end of area and working to opposite end; where possible, begin at lower end of injection area and work upward. Inject filler until it extrudes from adjacent ports. After ...
	F. Clean cementitious crack filler from face of stone before it sets by scrubbing with water.
	G. After cementitious crack filler has set, remove injection ports, plugging material, and excess filler. Patch injection holes and surface of cracks as specified in "Stone Patching" Article.

	3.7 STONE PATCHING
	A. Remove deteriorated material and remove adjacent material that has begun to deteriorate. Carefully remove additional material so patch does not have feathered edges but has square or slightly undercut edges on area to be patched and is at least 1/4...
	B. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of stone unit.
	C. Mix patching compound in individual batches to match each stone unit being patched. Combine one or more colors of patching compound, as needed, to produce exact match.
	D. Brush-coat stone surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	E. Place patching compound in layers as recommended in writing by patching compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. Roughen surface of each layer to provide a key for next layer.
	1. Simple Details: Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the stone. Shape and finish surface before or after curing, as determined by testing, to best match existing stone.
	2. Carved Details: Build patch up 1/4 inch (6 mm) above surrounding stone, and carve surface to match adjoining stone after patching compound has hardened.

	F. Keep each layer damp for 72 hours or until patching compound has set.
	G. Remove and replace patches with hairline cracks or that show separation from stone at edges, and those that do not match adjoining stone in color or texture.

	3.8 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	040140.62 SF - Stone Repointing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes repointing joints with mortar.

	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings.
	C. Samples: For each exposed product and for each color and texture specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Quality-control program.

	1.6 QUALITY ASSURANCE
	A. Stone Repointing Specialist Qualifications: Engage an experienced stone repointing firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a record of succ...
	B. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging stonework. Include provisions for sup...
	C. Mockups: Prepare mockups of stone repointing to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Repointing: Rake out joints in two separate areas each approximately 36 inches (900 mm) high by 48 inches (1200 mm) wide unless otherwise indicated for each type of repointing required, and repoint one of the areas.



	PART 2 -  PRODUCTS
	2.1 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-weather construction; white or gray, or both where required for color matching of mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	C. Masonry Cement: ASTM C91/C91M.
	D. Mortar Sand: ASTM C144.
	1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	2. Color: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.

	E. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in stone mortars.
	F. Water: Potable.

	2.2 MORTAR MIXES
	A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together before adding any water. Then mix again, adding only enough water to produce a damp, unworkable mix that retains its form when pressed into a ball. Maintain mortar in t...

	B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black which is limited to 2 percent.

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mixes: Mix mortar materials in the following proportions:
	1. Pointing Mortar by Property: ASTM C270, Property Specification, Type N unless otherwise indicated; with cementitious material limited to portland cement and lime or mortar cement.



	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Remove gutters and downspouts and associated hardware adjacent to stone and store during stone repointing. Reinstall when repointing is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 REPOINTING
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated.
	2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint Sealants."
	3. Joints at locations of the following defects:
	a. Holes and missing mortar.
	b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch (0.7 mm) thick.
	c. Cracks 1/8 inch (3 mm) or more in width and of any depth.
	d. Hollow-sounding joints when tapped by metal object.
	e. Eroded surfaces 1/4 inch (6 mm) or more deep.
	f. Deterioration to point that mortar can be easily removed by hand, without tools.
	g. Joints filled with substances other than mortar.


	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of 2-1/2 times joint width and not less than that required to expose sound, unweathered mortar. Do not remove unsound mortar more than 2 inches (50 mm) deep; consult Architect for direction.
	2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square backs and to expose stone for contact with pointing mortar. Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of stone units or widen joints. Replace or patch damaged stone units as directed by Architect.

	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose stone, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water. If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas. Apply in layers not greater than 3/8 inch (9 mm) until a uniform depth is formed. Fully compact each layer, and allow it to become thum...
	3. After deep areas have been filled to same depth as remaining joints, point joints by placing mortar in layers not greater than 3/8 inch (9 mm). Fully compact each layer and allow to become thumbprint hard before applying next layer. Where existing ...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.

	F. Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 days before beginning cleaning work.

	3.3 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	040310 SF - Historic Masonry Cleaning
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment work consisting of cleaning historic clay brick, terra cotta, and stone masonry surfaces.
	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:
	1. Pressure: 100 to 400 (690 to 2750) psi (kPa).
	2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s).

	B. Medium-Pressure Spray:
	1. Pressure: 400 to 800 (2750 to 5510) psi (kPa).
	2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s).


	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and cleaning.
	2. Review methods and procedures related to cleaning historic masonry.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. Experience cleaning new masonry work is insufficient experience for historic treatment work.
	B. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Cleaning: Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of masonry and surface condition.



	PART 2 -  PRODUCTS
	2.1 PAINT REMOVERS
	A. Covered, Solvent-Type Paste Paint Remover: Manufacturer's standard, low-odor, covered, water-rinsable, solvent-type paste or gel formulation for removing paint from masonry; containing no methanol or methylene chloride.

	2.2 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solut...
	E. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, brick, aluminum, plastics, and wood.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>


	2.3 CHEMICAL-CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended in writing by chemical-cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Remove downspouts and associated hardware adjacent to immediate work area and store during masonry cleaning. Reinstall when masonry cleaning is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 CLEANING MASONRY, GENERAL
	A. Have cleaning work performed only by qualified historic treatment specialist.
	B. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse water do not wash over dry, cleaned surfaces.
	C. Use only those cleaning methods indicated for each masonry material and location.
	1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gauges.
	b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.


	D. Perform each cleaning method in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	1. Keep wall wet below area being cleaned to prevent streaking from runoff.

	E. Water-Spray Application Method: Unless otherwise indicated, hold spray nozzle at least 6 inches (150 mm) from masonry surface, and apply water in horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	F. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to chemical-cleaner manufacturer's written instructions. Do not spray apply at pressures exceeding 50 psi (345 kPa). Do not allow chemicals to remain on sur...
	G. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner i...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.


	3.3 PRELIMINARY CLEANING
	A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing remaining growth to dry as long as possible before removal. Rem...
	B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are resistant to planned cleaning methods. Extraneous substances include paint, caulking, asphalt, and tar.
	1. Carefully remove heavy accumulations of rigid materials from masonry surface with sharp chisel. Do not scratch or chip masonry surface.


	3.4 PAINT REMOVAL
	A. Paint-Remover Application, General: Apply paint removers according to paint-remover manufacturer's written instructions. Do not allow paint removers to remain on surface for periods longer than those indicated or recommended in writing by manufactu...
	B. Paint Removal with Covered, Solvent-Type Paste Paint Remover:
	1. Remove loose and peeling paint using medium-pressure water spray, scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.
	2. Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in writing by manufacturer.
	3. Apply cover according to manufacturer's written instructions.
	4. Allow paint remover to remain on surface for period recommended in writing by manufacturer.
	5. Scrape off paint and remover.
	6. Rinse with cold water applied by medium-pressure spray to remove chemicals and paint residue.


	3.5 CLEANING MASONRY MATERIALS
	A. Detergent Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar joints and crevices. Dip brush in solution often to ensure that adequate ...
	3. Rinse with cold water applied by low-pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure, where needed to produce cleaning effect established by mockup.

	B. Mold, Mildew, and Algae Removal:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure, where needed to produce cleaning effect established by mockup.

	C. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with [cold] [hot] water applied by low-pressure spray.
	2. Apply cleaner to surface[ in two applications] by brush[ or low-pressure spray].
	3. Let cleaner remain on surface for period [recommended in writing by chemical-cleaner manufacturer] [established by mockup] [of two to three minutes] <Insert requirement>.
	4. Rinse with [cold] [hot] water applied by [low] [medium]-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure, where needed to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.


	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage chemical-cleaner manufacturer's factory-authorized service representatives for consultation and Project-site inspection and provide on-site assistance when requested by Architect. Have chemical-cleaner manufactu...



	040322 SF - Historic Brick Unit Masonry Repair
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment work consisting of repairing historic clay brick masonry.
	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:
	1. Pressure: 100 to 400 (690 to 2750) psi (kPa).
	2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s).

	B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from pointing mortar installed after masonry is set in place.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and repair.
	2. Review methods and procedures related to repairing historic brick masonry.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of masonry repair work on the structure.
	2. Show provisions for expansion joints or other sealant joints.
	3. Show replacement and repair anchors. Include details of anchors

	C. Samples: For each exposed product and for each color and texture specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Preconstruction test reports.

	1.7 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic brick masonry repair specialist. Experience installing standard unit masonry is insufficient experience for masonry historic treatment work.
	1. Historic Treatment Worker Qualifications: When bricks are being patched, assign at least one worker per crew who is trained and certified by manufacturer of patching compound to apply its products.

	B. Mockups: Prepare mockups of historic treatment to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.
	1. Masonry Repair: Prepare sample areas for each type of masonry material indicated to have repair work performed. If not otherwise indicated, size each mockup not smaller than two adjacent whole units or approximately 48 inches (1200 mm) in least dim...
	a. Replacement: Four brick units replaced.
	b. Patching: Three small holes at least 1 inch (25 mm) in diameter for each type of brick indicated to be patched, so as to leave no evidence of repair.




	PART 2 -  PRODUCTS
	2.1 MASONRY MATERIALS
	A. Face Brick: Units, including molded, ground, cut, or sawed shapes as required to complete masonry repair work.
	1. Brick Matching Existing: Units with colors, color variation within units, surface texture, size, and shape that match existing brickwork.
	2. Special Shapes:
	a. Provide molded, 100 percent solid shapes for applications where core holes or "frogs" could be exposed to view or weather when in final position, and where shapes produced by sawing would result in sawed surfaces being exposed to view.
	b. Provide specially ground units, shaped to match patterns and where indicated.
	c. Mechanically chopping or breaking brick, or bonding pieces of brick together by adhesive, are unacceptable procedures for fabricating special shapes.


	B. Building Brick: ASTM C62, Grade SW where in contact with earth, Grade SW, MW, or NW for concealed backup; of same vertical dimension as face brick, for masonry work concealed from view.

	2.2 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II; white or gray or both where required for color matching of mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	C. Mortar Sand: ASTM C144 unless otherwise indicated.
	1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	2. Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	3. For exposed mortar, provide sand with rounded edges.

	D. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	E. Water: ASTM C270, potable.

	2.3 MANUFACTURED REPAIR MATERIALS
	A. Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured for patching brick masonry.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Use formulation that is vapor and water permeable (equal to or more than the brick), exhibits low shrinkage, has lower modulus of elasticity than the bricks being repaired, and develops high bond strength to all types of masonry.
	3. Formulate patching compound used for patching brick in colors and textures to match each unit being patched. Provide [sufficient number of] [not less than three] <Insert number> colors to enable matching the color, texture, and variation of each unit.


	2.4 ACCESSORY MATERIALS
	A. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint thicknesses and bed depths of bricks, less the required depth of pointing materials unless removed before pointing.

	2.5 MORTAR MIXES
	A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black which is limited to 2 percent, unless otherwise demonstrated by a satisfactory ...

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mixes: Mix mortar materials in the following proportions:
	1. Rebuilding (Setting) Mortar by Volume: ASTM C270, Proportion Specification, [1 part portland cement, 2 parts lime, and 7 parts sand] [1 part portland cement, 4 parts lime, and 12 parts sand] <Insert proportions>.
	2. Rebuilding (Setting) Mortar by Type: ASTM C270, Proportion Specification, [Type N] [Type O] <Insert type> unless otherwise indicated; with cementitious material limited to portland cement and lime.
	3. Rebuilding (Setting) Mortar by Property: ASTM C270, Property Specification, [Type N] [Type O] <Insert type> unless otherwise indicated; with cementitious material limited to portland cement and lime.
	4. Rebuilding (Setting) Mortar by ASTM C1713 Composition: ASTM C1713, with binder material limited to [portland cement and lime] <Insert binder(s)>, and with a volume ratio of [1 part portland cement, 1 part lime, and 6 parts sand] <Insert proportions>.
	5. Colored Mortar: Add mortar pigments to produce exposed, setting (rebuilding) mortar of colors required.



	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	B. Remove[ gutters and] downspouts and associated hardware adjacent to immediate work area, and store during masonry repair work. Reinstall when repairs are complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 MASONRY REPAIR, GENERAL
	A. Have repair work performed only by qualified historic treatment specialist.

	3.3 BRICK REMOVAL AND REPLACEMENT
	A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated[ or are to be reused]. Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	B. Support and protect remaining masonry that surrounds removal area.
	C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	D. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose masonry units in existing backup, rotted wood, rusted metal, and other deteriorated items.
	E. Remove in an undamaged condition as many whole bricks as possible. Remove mortar and sealant from surfaces of removed units.
	F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for brick replacement.
	G. Replace removed damaged brick with other removed brick in good condition, where possible, matching existing brick. Do not use broken units unless they can be cut to usable size.
	H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	1. Maintain joint width for replacement units to match existing joints.
	2. Use setting buttons or shims to set units accurately spaced with uniform joints.

	I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, and collar joints. Butter ends with sufficient mortar to fill head joints and shove into place. Wet both replacement and surrounding bricks that have ASTM ...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	2. Rake out mortar used for laying brick before mortar sets according to Section 040323 "Historic Brick Unit Masonry Repointing." Point at same time as repointing of surrounding area.
	3. When mortar is hard enough to support units, remove shims and other devices interfering with pointing of joints.

	J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	3.4 BACKUP MASONRY REMOVAL AND REPLACEMENT
	A. Where backup masonry is fractured or unstable and at locations indicated, remove mortar and masonry units that are broken or deteriorated and rebuild with whole, new brick or whole salvaged backup masonry units. Carefully remove entire units from j...
	B. Perform backup masonry removal and replacement according to requirements in "Brick Removal and Replacement" Article.

	3.5 BRICK MASONRY PATCHING
	A. Patch the following bricks unless another type of repair or replacement is indicated:
	1. Units indicated to be patched.
	2. Units with holes.
	3. Units with chipped edges or corners.[ Patch chipped edges or corners measuring more than 3/4 inch (19 mm) in least dimension.]
	4. Units with small areas of deep deterioration.[ Patch deep deteriorations measuring more than 3/4 inch (19 mm) in least dimension and more than 1/4 inch (6 mm) deep.]

	B. Patching Bricks:
	1. Remove loose material from masonry surface. Carefully remove additional material so patch does not have feathered edges but has square or slightly undercut edges on area to be patched and is at least [1/4 (6)] <Insert dimension> inch(es) (mm) thick...
	2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of brick.
	3. Mix patching compound in individual batches to match each unit being patched. Combine one or more colors of patching compound, as needed, to produce exact match.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	6. Place patching compound in layers as recommended in writing by patching compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick. Roughen surface of each layer to provide a key for next layer.
	7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the brick. Shape and finish surface before or after curing, as determined by testing, to best match existing brick.
	8. Keep each layer damp for 72 hours or until patching compound has set.


	3.6 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	040323 SF - Historic Brick Unit Masonry Repointing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment work consisting of repointing brick masonry joints.
	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:
	1. Pressure: 100 to 400 (690 to 2750) psi (kPa).
	2. Flow Rate: [4 to 6 (0.25 to 0.4)] gpm (L/s).


	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and repointing.
	2. Review methods and procedures related to repointing historic brick masonry.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic masonry repointing specialist. Experience in pointing or repointing only new or nonhistoric masonry is insufficient experience for masonry historic treatment work.
	B. Mockups: Prepare mockups of historic treatment on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Repointing: Rake out joints in two separate areas, each approximately 36 inches (900 mm) high by 48 inches (1200 mm) wide for each type of repointing required, and repoint one of the areas.



	PART 2 -  PRODUCTS
	2.1 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II; white or gray or both where required for color matching of mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	C. Mortar Sand: ASTM C144 unless otherwise indicated.
	1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	2. Color: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	3. Provide sand with rounded edges.

	D. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	E. Water: ASTM C270, potable.

	2.2 MORTAR MIXES
	A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together before adding any water. Then mix again adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball. Maintain mortar i...

	B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black, which is limited to 2 percent, unless otherwise demonstrated by a satisfactory...

	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mixes: Mix mortar materials in the following proportions:
	1. Pointing Mortar by Property: ASTM C270, Property Specification, Type N unless otherwise indicated; with cementitious material limited to portland cement and lime. Add mortar pigments to produce mortar colors required.



	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	B. Remove downspouts and associated hardware adjacent to immediate work area and store during masonry repointing work. Reinstall when repointing is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 MASONRY REPOINTING, GENERAL
	A. Have repointing work performed only by qualified historic treatment specialist.

	3.3 REPOINTING
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated.
	2. Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint Sealants."
	3. Joints at locations of the following defects:
	a. Holes and missing mortar.
	b. Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch (0.7 mm) thick.
	c. Cracks 1/16 (1.6) inch(es) (mm) or more in width and of any depth.
	d. Hollow-sounding joints when tapped by metal object.
	e. Eroded surfaces 1/4 inch (6 mm) or more deep.
	f. Deterioration to point that mortar can be easily removed by hand, without tools.
	g. Joints filled with substances other than mortar.


	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of 2 times joint width. Do not remove unsound mortar more than 2 (50) inches (mm) deep; consult Architect for direction.
	2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar. Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of bricks or widen joints. Replace or patch damaged bricks as directed by Architect.
	a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated grinders without Architect's written approval based on approved quality-control program.
	b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated metal blades. Remove remaining mortar in bed joints and mortar in head joints by hand with chisel and resilient mallet. Strictly adhere to approved quality-control pr...


	D. Notify Architect of unforeseen detrimental conditions, including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water. If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas. Apply in layers not greater than 3/8 (9) inch(es) (mm) until a uniform depth is formed. Fully compact each layer thoroughly and allow i...
	3. After deep areas have been filled to same depth as remaining joints, point joints by placing mortar in layers not greater than 3/8 (9) inch(es) (mm). Fully compact each layer and allow it to become thumbprint hard before applying next layer. Where ...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.
	b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth without eroding surface mortar.

	6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Remove mortar and repoint.

	F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.

	3.4 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.




	050371 SF - Historic Decorative Metal Cleaning
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment of decorative metal in the form of cleaning as follows:
	1. Cleaning metal.
	2. Removing paint.
	3. Removing corrosion.
	4. Priming for repainting.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray:
	1. Pressure: 100 to 400 (690 to 2750) psi (kPa).
	2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s).

	B. Medium-Pressure Spray:
	1. Pressure: 400 to 800 (2750 to 5510) psi (kPa).
	2. Flow Rate: 4 to 6 (0.25 to 0.4) gpm (L/s).


	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic decorative metal cleaning specialist. Cleaning specialist shall be experienced in using mechanical and chemical methods on the types of metal surfaces indicated.
	B. Mockups: Prepare mockups of historic treatment cleaning processes on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution. Prepare mockups so they are inconspicuous.
	1. Cleaning: Prepare an area approximately 2 sq. ft. (0.2 sq. m) for each process on each type of metal indicated for treatment.



	PART 2 -  PRODUCTS
	2.1 CLEANING MATERIALS
	A. Water: Potable.
	B. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	C. Nonacidic Liquid Chemical Cleaner: Manufacturer's standard mildly alkaline liquid cleaner, formulated for removing organic soiling from ordinary building materials including polished stone, brick, copper, brass, bronze, aluminum, stainless steel, p...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Building Restoration Products, Inc.
	b. Cathedral Stone Products, Inc.
	c. PROSOCO, Inc.


	D. Abrasive Materials:
	1. Abrasives for Ferrous Metal Cleaning: Aluminum oxide paper, emery paper, fine steel wool, steel scrapers, and steel-wire brushes of various sizes.

	E. Rust Remover: Manufacturer's standard phosphoric acid-based gel formulation, also called "naval jelly," for removing corrosion from iron and steel.

	2.2 PAINT REMOVERS
	A. Low-Odor, Solvent-Type Paste Paint Remover: Manufacturer's standard low-odor, water-rinsable, solvent-type paste, gel, or foamed emulsion formulation for removing paint from metals; and containing no methanol or methylene chloride.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Building Restoration Products, Inc.
	b. Diedrich Technologies, Inc.; a Hohmann & Barnard company.
	c. EaCo Chem, Inc.
	d. PROSOCO, Inc.



	2.3 FERROUS METAL PRIMERS
	A. Repair Primer: Manufacturer's standard, rust-inhibiting, fast-curing, lead- and chromate-free, universal primer, compatible with firmly adhered existing paint and applied finish. Comply with coating manufacturer's written instructions for cleaning,...
	B. Finish Primer: Primer complying with applicable requirements in Section 090391 "Historic Treatment of Plain Painting" for finish painting of primed historic metal.


	PART 3 -  EXECUTION
	3.1 HISTORIC DECORATIVE METAL CLEANING, GENERAL
	A. Execution of the Work: In cleaning historic items, disturb them as minimally as possible and as follows:
	1. Remove deteriorated coatings and corrosion.
	2. Sequence work to minimize time before protective coatings are reapplied.
	3. Clean items in place unless otherwise indicated.

	B. Mechanical Coating Removal: Use most gentle mechanical methods, such as scraping and wire brushing, that will not abrade metal substrate. Do not use abrasive methods such as sanding or power tools except as indicated as part of the historic treatme...
	C. Repaint: Where indicated, prepare painted decorative metal by cleaning surface, removing less than firmly adhered existing paint, sanding edges smooth, and priming for painting as specified.

	3.2 CLEANING
	A. Use only those methods indicated for each type of decorative metal and its location.
	1. Brushes: If using wire brushes, use brushes of same base metal composition as metal being treated. Use brushes that are resistant to chemicals being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that spray methods do not damage surfaces.
	a. Equip units with pressure gages.
	b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.

	3. Uniformity: Perform each cleaning method in a manner that results in uniform coverage of all surfaces, including corners, contours, and interstices, and that produces an even effect without streaks or damaging surfaces.

	B. Water Cleaning: Clean with cold water applied by low-pressure spray. Supplement with natural-fiber or plastic bristle brush. Use small brushes to remove soil from joints and crevices.
	C. Detergent Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Scrub surface with detergent solution and natural-fiber or plastic bristle brush until soil is thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil from joints and crevices. Dip brush in solution often to ensure that...
	3. Rinse with cold water applied by low-pressure spray to remove detergent solution and soil.
	4. Repeat cleaning procedure where needed if required to produce cleaning effect established by mockup.

	D. Nonacidic Liquid Chemical Cleaning: Apply chemical cleaner to surfaces according to chemical-cleaner manufacturer's written instructions.
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface by brush[ or low-pressure spray.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer or as established by mockup
	4. Non-Ferrous Metals: Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.
	5. Ferrous Metals: Do not rinse ferrous metals with water; neutralize chemical cleaner on ferrous metals as recommended in writing by manufacturer. Dry immediately with clean soft cloths. Follow direction of grain in metal.
	6. Repeat cleaning procedure where needed if required to produce cleaning effect established by mockup. Do not repeat more than once.

	E. Cleaning with Abrasive Pads: Clean surfaces to remove dirt by rubbing with abrasive pads and water. Do not rinse ferrous metals with water; wipe with damp cloths to remove residue.
	F. Chemical Rust Removal:
	1. Remove loose rust scale with approved abrasives for ferrous metal cleaning.
	2. Apply rust remover with brushes or as recommended in writing by manufacturer.
	3. Allow rust remover to remain on surface for period recommended in writing by manufacturer or as determined by testing. Do not allow extended dwell time.
	4. Wipe off residue with mineral spirits and either steel wool or soft rags, or clean with method recommended in writing by manufacturer to remove residue.
	5. Dry immediately with clean, soft cloths. Follow direction of grain in metal.
	6. Prime immediately to prevent rust. Do not touch cleaned metal surface until primed.


	3.3 PAINT REMOVAL
	A.  Use only those paint-removal methods indicated for each type of decorative metal.
	1. Application: Apply paint removers according to paint-remover manufacturer's written instructions. Do not allow paint removers to remain on surface for periods longer than those indicated or recommended in writing by manufacturer.
	2. Brushes: If using wire brushes, use brushes of same base metal composition as metal being treated. Use brushes that are resistant to chemicals being used.
	3. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that spray methods do not damage surfaces.
	a. Equip units with pressure gages.
	b. Unless otherwise indicated, hold spray nozzle at least 6 inches (152 mm) from surface and apply material in horizontal, back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	c. For chemical spray application, use low-pressure tank or chemical pump suitable for chemical indicated, equipped with cone-shaped spray.
	d. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.


	B. Paint Removal with Solvent-Type Paste Paint Remover:
	1. Remove loose and peeling paint using water, scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.
	2. Apply thick coating of paint remover to painted decorative metal with natural-fiber cleaning brush, deep-nap roller, or large paint brush. Apply in one or two coats according to manufacturer's written instructions.
	3. Allow paint remover to remain on surface for period recommended in writing by manufacturer or as determined by testing.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
	5. Use mechanical methods recommended in writing by manufacturer to remove chemicals and paint residue.
	6. Repeat process if necessary to remove all paint.


	3.4 PRIMING
	A. Repair Primer: Apply immediately after completing a repair.
	B. Finish Primer: Apply as soon after cleaning as possible.



	050372 SF - Historic Decorative Metal Repair
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Historic treatment of decorative metal in the form of repair as follows:
	a. Repairing metals other than cast iron and replacing damaged and missing components in place.
	b. Removing and dismantling metal for shop repair and replacement of components; reinstalling repaired metal.


	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Low-Pressure Spray: 100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s).
	B. Medium-Pressure Spray: 400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to historic decorative metal repair.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, and sections showing locations and extent of repair and replacement work, with enlarged details of replacement parts indicating materials, profiles, methods of attachment, accessory items, and finishes.

	C. Samples: For each exposed product and for each color and texture specified.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic decorative metal repair specialist. Experience installing and finishing new decorative metal work is insufficient experience for decorative metal historic treatment work.
	B. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation. Prepare mockups so they are inconspicuous.


	PART 2 -  PRODUCTS
	2.1 METAL MATERIALS
	A. Provide metal materials made of the alloys, forms, and types that match existing metals and have the ability to receive finishes matching existing finishes unless otherwise indicated.

	2.2 PREPARATORY CLEANING MATERIALS
	A. Water: Potable.
	B. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	C. Abrasive Materials:
	1. Abrasive Pads: Non-scratch, of the following types:
	a. Abrasive Pad with Sponge: Combination plastic abrasive pad, consisting of a sponge enclosed with a woven urethane, polypropylene, or other plastic mesh or fabric, without other abrasive components that can scratch metal.
	b. Abrasive Pad of Plant Fibers: Agave, loofa, or another tough plant fiber, without other abrasive components that can scratch metal.

	2. Medium Abrasives for Ferrous Metals: Aluminum oxide paper, emery paper, fine steel wool, steel scrapers, and steel-wire brushes of various sizes.
	3. Medium Abrasives for Copper Alloys: Extra fine bronze wool or plastic abrasive pads.

	D. Wash Cloths: Lint-free, absorbent, durable cloth without abrasives that can scratch metal.
	E. Rust Remover: Manufacturer's standard phosphoric acid-based gel formulation, also called "naval jelly," for removing corrosion from iron and steel.

	2.3 FASTENERS
	A. Fasteners: Fasteners of the same basic metal as fastened metal unless otherwise indicated. Use metals that are noncorrosive and compatible with each metal joined.
	1. Match existing fasteners in material and in type of fastener unless otherwise indicated.
	2. Use concealed fasteners for interconnecting decorative metal components and for attaching them to other work unless exposed fasteners are unavoidable or the existing fastening method.
	3. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal surface unless otherwise indicated or another head is required to match the existing fastening method as determined by Architect.
	4. Finish heads of exposed fasteners to match finish of metal fastened unless otherwise indicated.


	2.4 ACCESSORIES
	A. Metal-Patching Compound: Two-part, epoxy- or polyester-resin, metal-patching compound; knife-grade formulation as recommended in writing by manufacturer for type of metal repair indicated, tooling time required for the detail of work, and site cond...
	B. Brazing Rods for Copper Alloys: Type and alloy as recommended in writing by brazing-rod manufacturer and as required for color match, strength, and compatibility in fabricated items.
	C. Welding Electrodes and Filler Metal: Select according to AWS specifications for metal alloy welded; use metal type and alloy as required for color match, strength, and compatibility in fabricated items.
	D. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically recommended in writing by manufacturer for interior and exterior applications.
	E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

	2.5 METAL FABRICATION
	A. Custom fabricate repairs of decorative metal items and components in sizes and profiles to match existing decorative metal unless otherwise indicated, with accurate curves, lines, and angles. Mill joints to a tight, hairline fit. Form assemblies an...
	B. Provide rebates, lugs, and brackets necessary to assemble components and to attach to existing work. Drill and tap for fasteners. Use concealed fasteners where possible; use exposed fasteners to match existing work.
	C. Comply with AWS for recommended practices in welding and brazing. Provide welds and brazes behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded and brazed joints of flux, and dress exposed and contact surfaces.
	D. Castings: Fabricate castings free of warp, cracks, blowholes, or other defects that impair strength or appearance. Grind, wire brush, sandblast, and buff castings to remove seams, gate marks, casting flash, and other casting marks.
	1. Finish castings to match existing decorative metal work.


	2.6 FERROUS METAL FINISHES
	A. Repair Primer: Manufacturer's standard, rust-inhibiting, fast-curing, lead- and chromate-free universal primer, compatible with firmly adhered existing paint and applied finish. Comply with coating manufacturer's written instructions for cleaning, ...
	B. Finish Primer: Primer complying with applicable requirements in Section 090391 "Historic Treatment of Plain Painting" for finish painting of primed metal.


	PART 3 -  EXECUTION
	3.1 HISTORIC DECORATIVE METAL REPAIR, GENERAL
	A. Execution of the Work: In repairing historic items, disturb remaining existing work as minimally as possible and as follows:
	1. Stabilize decorative metal to reestablish structural integrity and weather resistance while maintaining the existing form of each item.
	2. Remove deteriorated coatings and corrosion.
	3. Sequence work to minimize time before protective coatings are reapplied.
	4. Repair items where stabilization is insufficient to stop progress of deterioration.
	5. Repair items in place unless otherwise indicated and retain as much original material as possible.
	6. Replace or reproduce historic items where indicated or scheduled.
	7. Make historic treatment of materials reversible whenever possible.
	8. Install temporary protective measures to stabilize decorative metal that is indicated to be repaired later.

	B. Mechanical Coating Removal: Use gentlest mechanical methods, such as scraping and wire brushing, that do not abrade metal substrate. Do not use abrasive methods, such as sanding, or power tools except as approved by Architect.
	C. Repairing Decorative Metal Items: Match existing materials and features, retaining as much original material as possible to complete the repair.
	D. Replacing Decorative Metal Components: Where indicated, duplicate and replace items with new metal matching existing metal.
	1. Replace heavily deteriorated or missing parts or features of decorative metal with compatible materials, using surviving prototypes to create patterns or molds for duplicate replacements.


	3.2 PREPARATORY CLEANING
	A. Perform preparatory cleaning before performing repair work. Use only those methods indicated for each type of decorative metal and its location.
	1. Brushes: If using wire brushes, use brushes of same base metal composition as metal being treated. Use brushes that are resistant to chemicals being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that spray methods do not damage surfaces.
	3. Uniformity: Perform each cleaning method in a manner that results in uniform coverage of all surfaces, including corners, contours, and interstices, and that produces an even effect without streaks or damaging surfaces.

	B. Water Cleaning: Clean with cold water applied with low-pressure spray. Supplement with natural-fiber or plastic bristle brush and abrasive pads. Use small brushes to remove soil and loose paint from joints and crevices.
	C. Detergent Cleaning:
	1. Wet surface with cold water applied with low-pressure spray.
	2. Scrub surface with detergent solution and natural-fiber or plastic bristle brush and abrasive pads until soil is thoroughly dislodged and can be removed by rinsing. Use small brushes to remove soil from joints and crevices. Dip brush in solution of...
	3. Rinse with cold water applied with low-pressure spray to remove detergent solution and soil.

	D. Mechanical Rust Removal:
	1. Remove rust with approved, medium abrasives for ferrous metals.
	2. Wipe off residue with mineral spirits and either steel wool or soft rags.
	3. Dry immediately with clean, soft cloths. Follow direction of grain in metal.
	4. Prime immediately to prevent rust. Do not touch cleaned metal surface until primed.


	3.3 DISMANTLING, REPAIR, AND INSTALLATION
	A. Repair decorative metal in place insofar as practicable, unless otherwise indicated. Where necessary, dismantle components from their substrate and repair and reinstall them.
	B. Installation:
	1. Locate and place decorative metal iron items level and plumb and in alignment with adjacent construction.
	a. Do not cut or abrade finishes that cannot be completely restored in the field. Return items with such finishes to the shop for required alterations, followed by complete refinishing, or provide new units as required.

	2. Use concealed anchorages where possible, unless otherwise indicated.
	3. Form tight joints with exposed connections accurately fitted together.
	4. Install concealed joint fillers, sealants, and flashings, as the Work progresses, to make exterior items weatherproof.
	5. Corrosion Protection: Apply bituminous paint or other permanent separation materials on concealed surfaces where metals would otherwise be in direct contact with substrate materials that are incompatible or could result in corrosion or deterioratio...
	6. Touch Up: At completion of installation, touch up and restore damaged or defaced finish surfaces and fastener heads.

	C. Reinstalling Railing Posts: After posts have been inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic grout, mixed and placed to comply with anchoring material manufacturer's written instructions. Leave anc...
	D. Sealant: See Section 079200 "Joint Sealants."

	3.4 FILLING DEFECTS IN PAINTED SURFACES
	A. Repair non-load-bearing defects in existing metal surfaces, including dents and gouges more than 1/8 inch (3 mm) deep or 1 inch (25 mm) across and all holes and tears by filling with metal-patching compound. Remove burrs. Prime iron and steel surfa...

	3.5 PRIMING
	A. Repair Primer: Apply immediately after completing a repair.
	B. Finish Primer: Apply as soon after cleaning as possible.

	3.6 HISTORIC DECORATIVE METAL REPAIR SCHEDULE
	A. Treatment of Decorative Railing [DMR-1] <Insert drawing designation>: Wrought-iron railing and gate.
	1. Perform work [in the shop] [or] [in the field].
	2. Paint Removal: As specified in Section 050371 "Historic Decorative Metal Cleaning."
	3. Repairs: Repair railing and replace missing components with hand-worked [steel bars] [wrought iron].
	4. Painted Finish: As specified in [Section 090391 "Historic Treatment of Plain Painting."] <Insert Section number and title.>
	5. Baked-Enamel or Powder-Coat Finish: [Color as indicated by manufacturer's designations] [Color matching design reference sample] [Color matching Architect's sample] [Color as selected by Architect from manufacturer's full range] <Insert color and g...
	6. Gilding: As specified in [Section 090398 "Historic Treatment of Gilding."] <Insert Section number and title.>

	B. Treatment of Decorative Railing [DMR-2] <Insert drawing designation>: Bronze railing with bronze handrail.
	1. Perform work [in the shop] [or] [in the field].
	2. Cleaning: As specified in Section 050371 "Historic Decorative Metal Cleaning."
	3. Repair: [Splice new material into deteriorated section] <Insert description>.
	4. Bronze Finish: [Satin finish with statuary conversion coating on railing; satin hand-rubbed finish, lacquered, on handrail] <Insert requirement>.

	C. Treatment of Decorative Railing and Handrail [DMRH-1] <Insert drawing designation>: Deteriorated [bronze] [wood] handrail on wrought-iron railing.
	1. Repair: Replace broken wrought-iron railing components and repaint railing. Replace entire, deteriorated [bronze] [wood] handrail with shop-fabricated [aluminum] [steel] [wood] <Insert material> handrail. Replicate wrought-iron as specified in Sect...
	2. Paint Removal: As specified in Section 050371 "Historic Decorative Metal Cleaning."
	3. Railing Finish: Paint as specified in [Section 090391 "Historic Treatment of Plain Painting."] <Insert Section number and title.>
	a. Color: [As indicated by manufacturer's designations] [Matching design reference sample] [Matching Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

	4. Gilding: As specified in [Section 090398 "Historic Treatment of Gilding."] <Insert Section number and title.>
	5. Handrail Finish:
	a. Aluminum Finish: [Light bronze anodized] [Medium bronze anodized] [Dark bronze anodized] [Anodized color matching design reference sample] [Anodized color matching Architect's sample] [Anodized color as selected by Architect from full range of indu...
	b. Baked-Enamel or Powder-Coat Finish: [Color as indicated by manufacturer's designations] [Color matching design reference sample] [Color matching Architect's sample] [Color as selected by Architect from manufacturer's full range] <Insert color and g...





	060312 SF - Historic Wood Repair
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment of wood in the form of repairing wood features as follows:
	1. Repairing wood paneling, railings, and trim.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.
	2. Section 080314 "Historic Treatment of Wood Doors" for historic wood door repairs, including related trim.
	3. Section 080352 "Historic Treatment of Wood Windows" for historic wood window repairs, including related trim.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic wood repair and fire protection.
	2. Review methods and procedures related to historic wood repair.


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each new unit and its location in the building on annotated plans and elevations.
	C. Samples: For each exposed product and for each color and texture specified.

	1.5 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic wood-repair specialist, experienced in repairing, refinishing, and replacing wood in whole and in part. Experience only in fabricating and installing new woodwork is insufficient ex...
	B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing wood consolidant and wood-patching compound that have been used for similar historic wood-treatment applications with successful results, and with factory-autho...
	C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic effects and to set quality standards for materials and execution, and for fabrication and installation. Prepare mockups so they are as inconspicuous as practic...
	1. Wood Baseboard Repair: Prepare an approximately 36-inch (1000-mm) length of baseboard to serve as mockup to demonstrate samples of each type of wood repair.



	PART 2 -  PRODUCTS
	2.1 HISTORIC WOOD REPAIR, GENERAL
	A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" for construction, finishes, grade rules, and other requirements unless o...
	1. Exception: Industry practices cited in Section 12, Article 1.5, "Industry Practices," of the Architectural Woodwork Standards do not apply to the work of this Section.


	2.2 REPLICATED WOOD ITEMS
	A. Replicated Wood Paneling, Railings and Trim: Custom-fabricated replacement wood units and components.
	1. Wood Species: Match species of existing wood.
	2. Wood Member and Trim Profiles: Match profiles and detail of existing.


	2.3 WOOD-REPLACEMENT MATERIALS
	A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface checks larger than 1/32 inch (0.8 mm) deep by 2 inche...
	1. Species: Match species of each existing type of wood component or assembly unless otherwise indicated.

	B. Paneling, Railings, and Trim: Match existing species.
	C. Exterior Trim: Match existing species.
	D. Interior Trim: Match existing species.

	2.4 WOOD-REPAIR MATERIALS
	A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft fibers of wood materials that have deteriorated due to weathering and decay and designed specifically to enhance the bond of wood-patching compound to ex...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.


	B. Wood-Patching Compound: Two-part, epoxy-resin, wood-patching compound; knife-grade formulation as recommended in writing by manufacturer for type of wood repair indicated, tooling time required for the detail of work, and site conditions. Compound ...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.



	2.5 MISCELLANEOUS MATERIALS
	A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed wood from further damage caused by fungi and wood-boring insects; co...
	B. Cleaning Materials:
	1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm...
	2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent sodium hypochlorite bleach, and 3 quarts (3 L) of warm water.

	C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F (21 deg C), in gunnable and liquid formulations as recommended in writing by adhesive manufacturer for each type of repair and exposure condition.
	D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined.
	1. Match existing fasteners in material and type of fastener unless otherwise indicated.
	2. Use concealed fasteners for interconnecting wood components.
	3. Use concealed fasteners for attaching items to other work unless exposed fasteners are unavoidable or the existing fastening method.
	4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise indicated.
	5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal surface unless otherwise indicated.
	6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated.


	2.6 WOOD FINISHES
	A. Unfinished Replacement Units: Provide exposed exterior and interior wood surfaces of replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and finishing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean wood of mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas with mildewcide. After cleaning, rinse thoroughly with fresh water...
	B. Condition replacement wood members and replacement units to prevailing conditions at installation areas before installing.

	3.2 HISTORIC WOOD REPAIR, GENERAL
	A. General: In treating historic items, disturb them as minimally as possible and as follows:
	1. Stabilize and repair wood to reestablish structural integrity and weather resistance while maintaining the existing form of each item.
	2. Remove coatings and apply borate preservative treatment before repair. Remove coatings according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.
	3. Repair items in place where possible.
	4. Install temporary protective measures to protect wood-treatment work that is indicated to be completed later.
	5. Refinish historic wood according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.

	B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade wood substrate, reducing clarity of detail. Do not use abrasi...
	C. Repair and Refinish Existing Hardware: Dismantle hardware; strip paint, repair, and refinish it to match finish samples; and lubricate moving parts just enough to function smoothly.
	D. Repair Wood: Match existing materials and features, retaining as much original material as possible to perform repairs.
	1. Unless otherwise indicated, repair wood by consolidating, patching, splicing, or otherwise reinforcing wood with new wood matching existing wood or with salvaged, sound, original wood.
	2. Where indicated, repair wood by limited replacement matching existing material.

	E. Replace Wood: Where indicated, duplicate and replace units with units made from salvaged, sound, original wood or with new wood matching existing wood. Use surviving prototypes to create patterns for duplicate replacements.
	F. Identify removed items with numbering system corresponding to item locations, to ensure reinstallation in same location.

	3.3 WOOD PATCH-TYPE REPAIR
	A. General: Patch wood that exhibits depressions, holes, or similar voids, and that has limited amounts of rotted or decayed wood.
	1. Treat wood with wood consolidant prior to application of patching compound. Coat wood surfaces by brushing, applying multiple coats until wood is saturated and refuses to absorb more. Allow treatment to harden before filling void with patching comp...
	2. Remove rotted or decayed wood down to sound wood.

	B. Apply borate preservative treatment to accessible surfaces either before applying wood consolidant or after removing rotted or decayed wood.
	C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by removed or missing wood.
	1. Prime patch area with application of wood consolidant or manufacturer's recommended primer.
	2. Apply patching compound in layers as recommended in writing by manufacturer until the void is completely filled.
	3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, and matching contour of wood member.


	3.4 WOOD-REPLACEMENT REPAIR
	A. General: Replace parts of or entire wood items at locations indicated on Drawings or scheduled.
	1. Remove broken, rotted, and decayed wood down to sound wood.
	2. Custom fabricate new wood to replace missing wood; either replace entire wood member or splice new wood part into existing member.
	3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and nailing to ensure maximum structural integrity at each splice. Use only concealed fasteners. Fill nail holes and patch surface to match surrounding sound wood.

	B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply treatment liberally by brush to joints, edges, and ends; top, sides, and bottom.
	C. Repair remaining depressions, holes, or similar voids with patch-type repairs.
	D. Reinstall items removed for repair into original locations.



	080314 SF - Historic Treatment of Wood Doors
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment of wood doors in the form of the following:
	1. Repairing wood doors and trim.
	2. Replacing wood door leaves and frames.
	3. Reglazing.
	4. Repairing, refinishing, and replacing hardware.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures."


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Door: Generally, this term includes door frame, leaves, hardware, side panels or lights, fan light, transom, storm doors and screen doors unless otherwise indicated by context.
	B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap.
	C. Interior Trim: Casing.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic treatment of wood doors and fire protection.
	2. Review methods and procedures related to historic treatment of wood doors.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each new unit and its corresponding door locations in the building on annotated plans and elevations.
	C. Samples: For each exposed product and for each color and texture specified.  Approved samples may be incorporated into the Work.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic wood door specialist, experienced in repairing, refinishing, and replacing wood doors in whole and in part. Experience only in fabricating and installing new wood doors is insuffici...
	B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing wood consolidant and wood-patching compound that have been used for similar historic wood-treatment applications with successful results, and with factory-autho...
	C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation. Prepare mockups so they are as inconspicuous as practica...
	1. Wood Door Repair: Prepare one entire door unit to serve as mockup to demonstrate Samples of each type of repair of wood door members including frame, leaves, glazing, and hardware.



	PART 2 -  PRODUCTS
	2.1 HISTORIC TREATMENT OF WOOD DOORS, GENERAL
	A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" for construction, finishes, grades of wood doors, and other requirements...
	1. Exception: Industry practices cited in the "Architectural Woodwork Standards," Section 12, Article 1.5, "Industry Practices," do not apply to the work of this Section.


	2.2 REPLICATED WOOD DOOR UNITS
	A. Replicated Wood Door Frames and Leaves: Custom-fabricated replacement wood units and trim, with operating and latching hardware.
	1. Manufacturer to be a professional member of the Woodwork Institute, The Architectural Woodwork Manufacturers Association of Canada, or the Architectural Woodwork Institute
	2. Wood Species: Match wood species of existing exterior door and frame parts.
	3. Wood Member and Trim Profiles: Match profiles and detail of existing door members and trim.
	4. Hardware: Reuse existing unless otherwise indicated.
	5. Hardware Set: Door Hardware Sets according to Section 087100 "Door Hardware."
	6. Glazing Stops: Provide replacement glazing stops coordinated with glazing system indicated.
	7. Weather Stripping: Full-perimeter weather stripping for each exterior door leaf.


	2.3 WOOD-REPLACEMENT MATERIALS
	A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface checks larger than 1/32 inch (0.8 mm) deep by 2 inche...
	1. Species: Match species of each existing type of wood component or assembly.


	2.4 WOOD-REPAIR MATERIALS
	A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft fibers of wood materials that have deteriorated because of weathering and decay and designed specifically to enhance the bond of wood-patching compound t...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.


	B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade formulation as recommended in writing by manufacturer for type of wood repair indicated, tooling time required for the detail of work, and site conditions. Compound sh...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.



	2.5 GLAZING MATERIALS
	A. Glass: See Section 088000 "Glazing."
	B. Glazing Systems:
	1. Modern Glazing Products: Glazing points and single-component polyurethane glazing compound; struck to match taper of existing glazing putty (removed); colored as required to match painted sash.
	2. Primers and Cleaners for Glazing: As recommended in writing by glazing material manufacturer.


	2.6 HARDWARE
	A. Primary Door Hardware, General: Provide complete sets of door hardware consisting of hinges, pulls, locks, latches, and accessories indicated for each door or required for proper operation. Sets shall include replacement hardware to complement repa...
	B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware.
	C. Material and Design:
	1. Material: Match existing material unless otherwise indicated.
	2. Design: Custom hardware to replicate existing hardware.

	D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements indicated.

	2.7 WEATHER STRIPPING
	A. Compression-Type Weather Stripping: Compressible weather stripping designed for permanently resilient sealing under bumper or wiper action; completely concealed when door is closed.
	1. Weather-Stripping Material: Match existing materials and profiles as much as possible unless otherwise indicated.
	a. Cellular Elastomeric Gaskets: Preformed; complying with ASTM C509.
	b. Dense Elastomeric Gaskets: Preformed; complying with ASTM C864.



	2.8 MISCELLANEOUS MATERIALS
	A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed wood from further damage by decay fungi and wood-boring insects; com...
	B. Cleaning Materials:
	1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm...
	2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent sodium hypochlorite bleach, and 3 quarts (3 L) of warm water.

	C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F (21 deg C), in gunnable and liquid formulations as recommended in writing by adhesive manufacturer for each type of repair and exposure conditions.
	D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined.
	1. Match existing fasteners in material and type of fastener unless otherwise indicated.
	2. Use concealed fasteners for interconnecting wood components.
	3. Use concealed fasteners for attaching items to other work unless exposed fasteners are unavoidable or the existing fastening method.
	4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise indicated.
	5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal surface unless otherwise indicated.
	6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated.

	E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and door accessories of aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with requirements in ASTM B633 for SC 3 (Severe) service condition.

	2.9 WOOD DOOR FINISHES
	A. Unfinished Replacement Units: Provide exposed [exterior] [and] [interior] wood surfaces of replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and finishing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean wood doors of mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas with mildewcide. After cleaning, rinse thoroughly with fresh...
	B. Condition replacement wood members and replacement units to prevailing conditions at installation areas before installing.

	3.2 HISTORIC TREATMENT OF WOOD DOORS, GENERAL
	A. General: In treating historic items, disturb them as minimally as possible and as follows:
	1. Stabilize and repair wood doors to reestablish structural integrity and weather resistance while maintaining the existing form of each item.
	2. Remove coatings and apply borate preservative treatment before repair. Remove coatings according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.
	3. Repair items in place where possible.
	4. Install temporary protective measures to protect wood door work that is indicated to be completed later.
	5. Refinish historic wood windows according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.

	B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade wood substrate, reducing clarity of detail. Do not use abrasi...
	C. Repair and Refinish Existing Hardware: Dismantle door hardware; strip paint, repair, and refinish it to match finish Samples; and lubricate moving parts just enough to function smoothly.
	D. Repair Wood Doors: Match existing materials and features, retaining as much original material as possible to perform repairs.
	1. Unless otherwise indicated, repair wood doors by consolidating, patching, splicing, or otherwise reinforcing wood with new wood matching existing wood or with salvaged, sound, original wood.
	2. Where indicated, repair wood doors by limited replacement matching existing material.

	E. Replace Wood Units: Where indicated, duplicate and replace units with units made from salvaged, sound, original wood or with new wood matching existing wood. Use surviving prototypes to create patterns for duplicate replacements.
	F. Protection of Openings: Where doors are indicated for removal, cover resultant openings with temporary enclosures so that openings are weathertight during repair period.
	G. Identify removed doors, frames, leaves, and members with numbering system corresponding to door locations to ensure reinstallation in same location.

	3.3 WOOD DOOR PATCH-TYPE REPAIR
	A. General: Patch wood members that exhibit depressions, holes, or similar voids and that have limited amounts of rotted or decayed wood.
	1. Treat wood members with wood consolidant before applying patching compound. Coat wood surfaces by brushing, applying multiple coats until wood is saturated and unable to absorb more. Allow treatment to harden before filling void with patching compo...

	B. Apply borate preservative treatment to accessible surfaces either before applying wood consolidant or after removing rotted or decayed wood.
	C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by removed or missing wood.
	1. Prime patch area with application of wood consolidant or manufacturer's recommended primer.
	2. Apply patching compound in layers as recommended in writing by manufacturer until the void is completely filled.
	3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, and matching contour of wood member.


	3.4 WOOD DOOR MEMBER-REPLACEMENT REPAIR
	A. General: Replace parts of or entire wood door members at locations scheduled and where damage is too extensive to patch.
	1. Remove broken, rotted, and decayed wood down to sound wood.
	2. Custom fabricate new wood to replace missing wood; either replace entire wood member or splice new wood part into existing member.
	3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and nailing to ensure maximum structural integrity at each splice. Use only concealed fasteners. Fill nail holes and patch surface to match surrounding sound wood.

	B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply treatment liberally by brush to joints, edges, and ends; top, sides, and bottom.
	C. Repair remaining depressions, holes, or similar voids with patch-type repairs.
	D. Glazing: Reglaze units before reinstallation.
	1. Mill new and rout existing glazed members to accommodate new glass thickness.
	2. Provide replacement glazing stops coordinated with glazing system indicated.
	3. Provide glazing stops to match contour of door frames.

	E. Reinstall units removed for repair into original openings.
	F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-perimeter weather stripping for each exterior leaf.

	3.5 GLAZING
	A. Comply with combined written instructions of manufacturers of glass, glazing system, and glazing materials, unless more stringent requirements are indicated.
	B. Remove existing glass and glazing where indicated in a schedule, and prepare surfaces for reglazing.
	C. Remove glass and glazing from openings and prepare surfaces for reglazing.
	D. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge and face clearances, with reasonable tolerances.
	E. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by preconstruction testing.
	F. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting glass.
	G. Install glass with proper orientation so that coatings, if any, face exterior or interior as required.
	H. Disposal of Removed Glass: Remove from Owner's property and legally dispose of it unless otherwise indicated.

	3.6 WOOD DOOR UNIT REPLACEMENT
	A. General: Replace existing wood door frame and leaf units with new custom-fabricated units to match existing at locations scheduled.
	B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment liberally by brush to joints, edges, and ends; top, sides, and bottom.
	C. Mill glazed members to accommodate glass thickness. Glaze units before installation.
	D. Install units level, plumb, square, true to line, without distortion or impeding movement, anchored securely in place to structural support, and in proper relation to wall flashing, trim, and other adjacent construction.
	E. Set threshold or sill members in bed of sealant for weathertight construction unless otherwise indicated.
	F. Install door units with new anchors into existing openings.
	G. Weather Stripping: Install full-perimeter weather stripping for each operable exterior leaf.
	H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.
	I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless otherwise indicated.



	080352 SF - Historic Treatment of Wood Windows
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment of wood windows in the form of the following:
	1. Repairing wood windows and trim.
	2. Replacing wood window frames and sash units.
	3. Reglazing.
	4. Repairing, refinishing, and replacing hardware.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 DEFINITIONS
	A. Window: Includes window frame, sash, hardware, trim, storm window, and exterior and interior shutters unless otherwise indicated by context.
	B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap.
	C. Interior Trim: Casing, stool, and apron.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic treatment of wood windows and fire protection.
	2. Review methods and procedures related to historic treatment of wood windows.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each new unit and its corresponding window locations in the building on annotated plans and elevations.
	C. Samples: For each exposed product and for each color and texture specified.

	1.6 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic wood window specialist, experienced in repairing, refinishing, and replacing wood windows in whole and in part. Experience only in fabricating and installing new wood windows is ins...
	B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing wood consolidant and wood-patching compound that have been used for similar historic wood-treatment applications with successful results, and with factory-autho...
	C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation. Prepare mockups so they are as inconspicuous as practica...
	1. Wood Window Repair: Prepare one entire window unit to serve as mockup to demonstrate samples of each type of repair of wood window members including frame, sash, glazing, and hardware.



	PART 2 -  PRODUCTS
	2.1 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL
	A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" for construction, finishes, grades of wood windows, and other requiremen...
	1. Exception: Industry practices cited in Section 12, Article 1.5, Industry Practices, of the Architectural Woodwork Standards do not apply to the work of this Section.


	2.2 REPLICATED WOOD WINDOW UNITS
	A. Replicated Wood Window Frames and Sash: Custom-fabricated replacement wood units and trim, with operating and latching hardware.
	1. Manufacturer to be a professional member of the Woodwork Institute, The Architectural Woodwork Manufacturers Association of Canada, or the Architectural Woodwork Institute
	2. Wood Species: Match wood species of exterior window trim and sash parts.
	3. Wood Window Members and Trim: Match profiles and detail of existing window members and trim.
	4. Glazing Stops: Provide replacement glazing stops coordinated with glazing system indicated.
	5. Weather Stripping: Full-perimeter[ and meeting rail] weather stripping for each operable sash.


	2.3 WOOD-REPLACEMENT MATERIALS
	A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface checks larger than 1/32 inch (0.8 mm) deep by 2 inche...
	1. Species: Match species of each existing type of wood component or assembly unless otherwise indicated.


	2.4 WOOD-REPAIR MATERIALS
	A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft fibers of wood materials that have deteriorated due to weathering and decay and designed specifically to enhance the bond of wood-patching compound to ex...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.


	B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade formulation as recommended in writing by manufacturer for type of wood repair indicated, tooling time required for the detail of work, and site conditions. Compound sh...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Abatron, Inc.
	b. ConServ Epoxy LLC.
	c. System Three Resins, Inc.



	2.5 GLAZING MATERIALS
	A. Glass: See Section 088000 "Glazing."
	B. Glazing Systems:
	1. Modern Glazing Products: Glazing points and single-component polyurethane glazing compound; struck to match taper of existing glazing putty (removed); colored as required to match painted sash.
	2. Primers and Cleaners for Glazing: As recommended in writing by glazing material manufacturer.


	2.6 HARDWARE
	A. Window Hardware: Provide complete sets of window hardware consisting of sash balances, hinges, pulls, latches, and accessories indicated for each window or required for proper operation. Sets shall include replacement hardware to complement repaire...
	B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware.
	C. Material and Design:
	1. Material: To match existing unless otherwise indicated.
	2. Design: Custom hardware to replicate existing hardware.
	3. Weight and Pulley Sash-Balance: Concealed weight and pulley balance system including steel or cast iron weights, cast-bronze pulleys, synthetic sash cord or sash chain; size and capacity to hold sash stationary at any open position.

	D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements indicated.

	2.7 WEATHER STRIPPING
	A. Compression-Type Weather Stripping: Compressible weather stripping designed for permanently resilient sealing under bumper or wiper action; completely concealed when window is closed.
	1. Weather-Stripping Material: Match existing materials and profiles as much as possible unless otherwise indicated.
	a. Cellular Elastomeric Gaskets: Preformed; complying with ASTM C509.
	b. Dense Elastomeric Gaskets: Preformed; complying with ASTM C864.



	2.8 MISCELLANEOUS MATERIALS
	A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed wood from further damage by decay fungi and wood-boring insects; com...
	B. Cleaning Materials:
	1. Detergent Solution: Solution prepared by mixing 2 cups (0.5 L) of tetrasodium pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm...
	2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent sodium hypochlorite bleach, and 3 quarts (3 L) of warm water.

	C. Adhesives: Wood adhesives for exterior exposure, with minimum 15- to 45-minute cure at 70 deg F (21 deg C), in gunnable and liquid formulations as recommended in writing by adhesive manufacturer for each type of repair.
	D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined.
	1. Match existing fasteners in material and type of fastener unless otherwise indicated.
	2. Use concealed fasteners for interconnecting wood components.
	3. Use concealed fasteners for attaching items to other work.
	4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise indicated.
	5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal surface unless otherwise indicated.
	6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated.

	E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and window accessories of aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with requirements in ASTM B633 for SC 3 (Severe) service condition.

	2.9 WOOD WINDOW FINISHES
	A. Unfinished Replacement Units: Provide exposed [exterior] [and] [interior] wood surfaces of replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and finishing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean wood windows of mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas with mildewcide. After cleaning, rinse thoroughly with fre...
	B. Condition replacement wood members and replacement units to prevailing conditions at installation areas before installing.

	3.2 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL
	A. General: In treating historic items, disturb them as minimally as possible and as follows:
	1. Stabilize and repair wood windows to reestablish structural integrity and weather resistance while maintaining the existing form of each item.
	2. Remove coatings and apply borate preservative treatment before repair. Remove coatings according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.
	3. Repair items in place where possible.
	4. Install temporary protective measures to protect wood window work that is indicated to be completed later.
	5. Refinish historic wood windows according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise indicated.

	B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade wood substrate, reducing clarity of detail. Do not use abrasi...
	C. Repair and Refinish Existing Hardware: Dismantle window hardware; strip paint, repair, and refinish it to match finish samples; and lubricate moving parts just enough to function smoothly.
	D. Repair Wood Windows: Match existing materials and features, retaining as much original material as possible to perform repairs.
	1. Unless otherwise indicated, repair wood windows by consolidating, patching, splicing, or otherwise reinforcing wood with new wood matching existing wood or with salvaged, sound, original wood.
	2. Where indicated, repair wood windows by limited replacement matching existing material.
	3. Sash Balance: Repair sash balances to function according to type as originally intended. Provide missing sash balances.

	E. Replace Wood Units: Where indicated, duplicate and replace units with units made from salvaged, sound, original wood or with new wood matching existing wood. Use surviving prototypes to create patterns for duplicate replacements.
	F. Protection of Openings: Where sash or windows are indicated for removal, cover resultant openings with temporary enclosures so that openings are weathertight during repair period.
	G. Identify removed windows, frames, sash, and members with numbering system corresponding to window locations to ensure reinstallation in same location.

	3.3 WOOD WINDOW PATCH-TYPE REPAIR
	A. General: Patch wood members that exhibit depressions, holes, or similar voids, and that have limited amounts of rotted or decayed wood.
	1. Treat wood members with wood consolidant before applying patching compound. Coat wood surfaces by brushing, applying multiple coats until wood is saturated and unable to absorb more. Allow treatment to harden before filling void with patching compo...

	B. Apply borate preservative treatment to accessible surfaces either before applying wood consolidant or after removing rotted or decayed wood.
	C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by removed or missing wood.
	1. Prime patch area with application of wood consolidant or manufacturer's recommended primer.
	2. Apply patching compound in layers as recommended in writing by manufacturer until the void is completely filled.
	3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, and matching contour of wood member.


	3.4 WOOD WINDOW MEMBER-REPLACEMENT REPAIR
	A. General: Replace parts of or entire wood window members at locations scheduled
	1. Remove broken, rotted, and decayed wood down to sound wood.
	2. Custom fabricate new wood to replace missing wood; either replace entire wood member or splice new wood part into existing member.
	3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and nailing to ensure maximum structural integrity at each splice. Use only concealed fasteners. Fill nail holes and patch surface to match surrounding sound wood.

	B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply treatment liberally by brush to joints, edges, and ends; top, sides, and bottom.
	C. Repair remaining depressions, holes, or similar voids with patch-type repairs.
	D. Glazing: Reglaze units before reinstallation.
	1. Mill new and rout existing glazed members to accommodate new glass thickness.
	2. Provide replacement glazing stops coordinated with glazing system indicated.
	3. Provide glazing stops to match contour of sash frames.

	E. Reinstall units removed for repair into original openings.
	F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-perimeter and meeting rail weather stripping for each operable sash.

	3.5 GLAZING
	A. Comply with combined written instructions of manufacturers of glass, glazing systems, and glazing materials, unless more stringent requirements are indicated.
	B. Remove glass and glazing from openings and prepare surfaces for reglazing.
	C. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge and face clearances, with reasonable tolerances.
	D. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by preconstruction testing.
	E. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting glass.
	F. Install glass with proper orientation so that coatings, if any, face exterior or interior as required.
	G. Disposal of Removed Glass: Remove from Owner's property and legally dispose of it unless otherwise indicated.

	3.6 WOOD WINDOW UNIT REPLACEMENT
	A. General: Replace existing wood window frame and sash units with new custom-fabricated units to match existing at locations scheduled.
	B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment liberally by brush to joints, edges, and ends; top, sides, and bottom.
	C. Mill glazed members to accommodate glass thickness. Glaze units before installation.
	D. Install units level, plumb, square, true to line, without distortion or impeding movement; anchored securely in place to structural support; and in proper relation to wall flashing, trim, and other adjacent construction.
	E. Set sill members in bed of sealant for weathertight construction unless otherwise indicated.
	F. Install window units with new anchors into existing openings.
	G. Weather Stripping: Install full-perimeter and meeting rail weather stripping for each operable sash.
	H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.
	I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless otherwise indicated.



	090320 SF - Historic Treatment of Plaster
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Repair and replacement of historic interior and exterior lime plaster.
	2. Repair and replacement of interior gypsum plaster.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.
	2. Section 090391 "Historic Treatment of Plain Painting" for paint removal, surface preparation for refinishing, and refinishing of historic plaster surfaces.


	1.2 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic treatment of plaster.
	2. Review methods and procedures related to historic treatment of plaster and fire protection.


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified.

	1.5 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic plastering specialist with expertise in matching and performing the types of historic plasterwork repairs required. Experience only in installing and repairing new plasterwork, vene...
	B. Mockups: Prepare mockups of historic treatment processes for each type of plaster repair and reconstruction work to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.
	1. Number and Size: Two wall surfaces of at least 50 sq. ft. (4.5 sq. m) or approximately 48 inches (1200 mm) in least dimension to represent surfaces and conditions for application of each type of plaster repair and reconstruction under same conditio...
	a. Repair 3 linear ft. (1 m) of plaster cracks.




	PART 2 -  PRODUCTS
	2.1 LIME-PLASTER MATERIALS
	A. Hydrated Lime: ASTM C206, Type S or Type N.
	B. Lime Putty: Slaked hydrated lime or [actory-prepared lime putty according to ASTM C1489.
	C. Sand Aggregates: ASTM C897.
	1. Finish-Coat Sand: Match size, texture, and gradation of existing sand as closely as possible. Blend several sands if necessary to achieve suitable match.

	D. Pigments for Colored Plaster: ASTM C979/C979M and having a record of satisfactory performance in lime plaster.
	E. Fiber: 1/2 to 1 inch (13 to 25 mm) in length; composed of natural linen, cotton, hemp, or jute fiber or alkali-resistant glass or polypropylene fiber; free of grease, waxes, and oils; and beaten well to separate fibers before blending into unfibere...
	1. Proportion of Fiber to Unfibered Plaster Material: 3.5 oz./cu. ft. (3.5 g/L) of unfibered plaster material, adjusted as required to produce a well-fibered, cohesive, spreadable, stiff mix with fibers uniformly distributed.


	2.2 GYPSUM PLASTER MATERIALS
	A. Gypsum Materials:
	1. Lightweight Gypsum Ready-Mixed Plaster: ASTM C28/C28M, with mill-mixed perlite aggregate.
	2. Gypsum Wood-Fibered Plaster: ASTM C28/C28M.
	3. Gypsum Ready-Mixed Finish Plaster: ASTM C28/C28M; manufacturer's standard, mill-mixed, gaged, interior finish.
	4. Gypsum Keene's Cement: ASTM C61/C61M.

	B. Hydrated Lime: ASTM C206, Type S or Type N.
	C. Aggregates:
	1. Aggregate for Base-Coat Plasters: ASTM C35, sand.
	2. Aggregate for Float Finishes: ASTM C35, sand; graded per ASTM C842.

	D. Fiber: 1/2 to 1 inch (13 to 25 mm) in length; composed of natural linen, cotton, hemp, or jute fiber or glass or polypropylene fiber; free of grease, waxes, and oils; and beaten well to separate fibers before blending into unfibered plaster material.
	1. Proportion of Fiber to Unfibered Plaster Material: 3.5 oz./cu. ft. (3.5 g/L) of unfibered plaster material, adjusted as required to produce a well-fibered, cohesive, spreadable, stiff mix with fibers uniformly distributed.

	E. Fabric Reinforcing: Coarse, open-weave, alkali-resistant fiberglass or polypropylene fabric; free of grease, waxes, and oils.
	F. Bonding Compound: ASTM C631.

	2.3 LATH
	A. Wood Lath: [1/4 inch by 1-1/4 inch (6 mm by 32 mm)] sound, straight-grained, wood strips.
	B. Metal Lath:
	1. Expanded-Metal Lath: ASTM C847, cold-rolled carbon-steel sheet, ASTM A653/A653M, G60 (Z180), hot-dip galvanized zinc coated.
	a. Paper Backing: Kraft paper factory bonded to back of lath.
	b. Diamond-Mesh Lath: Flat, 2.5 lb/sq. yd. (1.4 kg/sq. m).
	c. Flat Rib Lath: Rib depth of not more than 1/8 inch (3 mm), 2.75 lb/sq. yd. (1.5 kg/sq. m).
	d. 3/8-Inch (9.5-mm) Rib Lath: 3.4 lb/sq. yd. (1.8 kg/sq. m).



	2.4 TRIM ACCESSORIES
	A. General: According to ASTM C1063 for lime plaster and ASTM C841 for gypsum plaster; coordinate depth of trim and accessories with thicknesses and number of plaster coats required.
	B. Metal Accessories:
	1. Cornerite: Fabricated from expanded-metal lath with ASTM A653/A653M, G60 (Z180), hot-dip galvanized zinc coating.
	2. Striplath: Fabricated from expanded-metal lath with ASTM A653/A653M, G60 (Z180), hot-dip galvanized zinc coating.
	3. Cornerbeads: Fabricated from zinc or zinc-coated (galvanized) steel.
	a. Small nose cornerbead with expanded flanges; use unless otherwise indicated.
	b. Small nose cornerbead with perforated flanges; use on curved corners.
	c. Small nose cornerbead with expanded flanges reinforced by perforated stiffening rib; use on columns and for finishing unit masonry corners.
	d. Bull nose cornerbead, radius of 3/4 inch (19 mm) minimum, with expanded flanges; use at locations indicated on Drawings.

	4. Casing Beads: Fabricated from zinc or zinc-coated (galvanized) steel; square-edged style; with expanded flanges.
	5. Control Joints: Fabricated from zinc or zinc-coated (galvanized) steel; one-piece-type, folded pair of unperforated screeds in M-shaped configuration; with perforated flanges and removable protective tape on plaster face of control joint.
	6. Expansion Joints: Fabricated from zinc or zinc-coated (galvanized) steel; folded pair of unperforated screeds in M-shaped configuration; with expanded flanges.
	7. Two-Piece Expansion Joints: Fabricated from zinc or zinc-coated (galvanized) steel; formed to produce slip-joint and square-edged reveal that is adjustable from 1/4 to 5/8 inch (6 to 16 mm) wide; with perforated flanges.


	2.5 MISCELLANEOUS MATERIALS
	A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting plaster set or of damaging plaster, lath, or accessories.
	B. Fasteners for Attaching Lath to Substrates:
	1. For Lime Plaster: ASTM C1063.
	2. For Gypsum Plaster: ASTM C841.
	3. For Wood Lath: ASTM C841 requirements for wood-floor-runner or wood-furring fasteners unless otherwise indicated on Drawings.

	C. Wire Ties: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch (1.21-mm) diameter, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 HISTORIC TREATMENT OF PLASTER, GENERAL
	A. General: In treating historic plaster, disturb it as minimally as possible and as follows unless otherwise indicated:
	1. Dismantle loose, damaged, or deteriorated plaster, lath, and support systems that cannot be repaired.
	2. Verify that substrate surface conditions are suitable for repairs.
	3. Provide lath, furring, and support systems for plaster included in the work of this Section.
	4. Leave repaired plasterwork in proper condition for painting or applying other finishes as indicated.
	5. Install temporary protective measures to protect historic surfaces that shall be treated later.

	B. Illumination: Perform plastering work with adequate, uniform illumination that does not distort the flatness or curvature of surfaces.

	3.2 PLASTER REMOVAL AND REPLACEMENT, GENERAL
	A. Dismantle plaster that is damaged or deteriorated to the limits indicated. Carefully dismantle areas along straight edges that lie over supports, without damaging surrounding plasterwork.
	B. Maintain lath and supporting members in an undamaged condition so far as practicable. Dismantle damaged lath and supports that cannot be repaired or resecured and replace with new work of same type.
	C. Do not deviate more than plus or minus 1/8 inch in 10 feet (3 mm in 3 m) from a true plane in finished plaster surfaces, as measured by a 10-foot (3-m) straightedge placed on surface.
	D. Clean substrate surfaces to remove grease, waxes, oils, waterborne staining, debris, and other foreign matter and deposits that could impair bond with repair material.
	E. Wet wood lath bases before plaster application. Keep substrate damp to the touch but without visible water droplets.
	F. Wet remaining plaster abutting the replacement plaster before installing new plasterwork.
	G. Finish plaster flush with metal frames and other built-in metal items or accessories that act as a plaster ground unless otherwise indicated. Where casing bead does not terminate plaster at metal frame, cut base coat free from metal frame before pl...
	H. Provide plaster surfaces that are ready to receive field-applied finishes indicated.

	3.3 FLAT LIME-PLASTER REMOVAL AND REPLACEMENT
	A. General: Dismantle deteriorated plaster to existing sound plaster[ at locations indicated on Drawings].
	B. Lime-Plaster Base Coats:
	1. Scratch Coat: 1 part lime putty, 2-1/2 parts base-coat sand, and fiber.  Add fiber to mix and evenly distribute it without clumps just before spreading.
	2. Brown Coat: 1 part lime putty, 3 parts base-coat sand.

	C. Lime-Plaster Finish Coats:
	1. Finish-Coat Mix: As required to match finish of design reference sample.

	D. Lime-Plaster Finishes: Match finish(es) of design reference sample(s).
	E. Hairline cracking within the plaster or plaster separation at edge of a replacement is unacceptable. Completely dismantle such work and reinstall or repair as a crack repair.

	3.4 FLAT GYPSUM-PLASTER REMOVAL AND REPLACEMENT
	A. General: Dismantle deteriorated plaster to existing sound plaster at locations indicated on Drawings. Use replacement plaster mixes of gypsum, lime, and aggregate; and application according to ASTM C842 unless otherwise indicated.
	B. Gypsum-Plaster Base Coats:
	1. Base Coats over Wood Lath: Gypsum lightweight ready-mixed plaster with fiber.
	2. Base Coats over Expanded-Metal Lath: Gypsum neat plaster with job-mixed sand for scratch and brown coats. Add fiber to scratch coat.
	3. Base Coats over Expanded-Metal Lath:
	a. Scratch Coat: Gypsum wood-fibered plaster; neat or with job-mixed sand.
	b. Brown Coat: Gypsum wood-fibered plaster with job-mixed sand.


	C. Gypsum-Plaster Finish Coats:
	1. Finish-Coat Mix for Smooth-Troweled Finishes: Gypsum ready-mixed finish plaster.
	2. Finish-Coat Mix for Float Finishes: Gypsum gaging plaster.
	3. Finish-Coat Mix for Textured Finishes: Gypsum ready-mixed finish plaster.

	D. Gypsum-Plaster Finishes: Match finish(es) of design reference sample(s).

	3.5 REMOVING AND INSTALLING LATH AND ACCESSORIES
	A. General: Dismantle existing plaster as necessary to expose deteriorated or rusted lath, wire ties, and support system, back to firm substrates and supports. Repair with new materials, well secured to existing lath in good condition and to building ...
	1. Cutting: Cut lath so it can be taken out completely from one support to the next. Cut to avoid cracking surrounding plaster.
	2. Cut out existing base-coat plaster beyond the edges of the new lath to permit new plaster to extend onto the old lath. Then step subsequent plaster coats to permit new plaster to extend over the old material.
	3. Fasten new lath to support system and to good existing lath. Wire tie at least every 6 inches (150 mm).
	4. Install new lath according to ASTM C1063 for lime plaster and ASTM C841 for gypsum plaster.

	B. Wood Lath: Install wood lath in same orientation and spacing as remaining wood lath and with lath ends supported by furring or framing. Stagger ends of adjacent laths over different supports, not aligned, and secure with fasteners at each end and s...
	C. Metal Lath: Install according to ASTM C1063 for lime plaster and ASTM C841 for gypsum plaster.

	3.6 PATCH-TYPE REPAIR
	A. General: Patch voids, fractured surfaces, and crushed areas in otherwise sound plaster that are larger than cracks at locations indicated on Drawings.
	1. Inspect for deterioration of supporting plaster and lath, and repair or replace deteriorated material as required for a sound substrate.
	2. Rake perimeter of hole to sound plaster, and slightly undercut existing plaster to enable replacement plaster to tuck behind existing plaster.
	3. Replace missing lath in kind. Bridge gaps in wood lath with expanded-metal lath, overlapping wood by 6 inches (150 mm) and fastening them together.
	4. Clean hole to remove loose materials and other foreign matter and deposits that could impair bond with repair material.
	5. Wet substrate to damp condition, but without visible water droplets, then install patch material to original profiles.

	B. Lime-Plaster Mix: Repair mix demonstrated in mockup. Add hair fiber to mix and evenly distribute it without clumps just before spreading.
	C. Gypsum-Plaster Mix: Repair mix demonstrated in mockup. Add hair fiber to mix and evenly distribute it without clumps just before spreading.
	D. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape to original contours.
	E. Hairline cracking within the plaster or plaster separation at edge of a patch is unacceptable. Completely dismantle such work and reinstall or repair.

	3.7 HAIRLINE CRACK REPAIR
	A. General: Repair cracks 1/32 inch (1 mm) in width or narrower in otherwise sound plaster at locations indicated on Drawings.
	B. Existing Topcoat: Open crack in existing topcoat to at least 1/8 inch (3 mm) in width and check for broken fiber reinforcement in base coats.
	C. Existing Base Coats: Do not open crack wider in existing base coats unless inspection or other indication shows that the fiber reinforcement has broken. Where inspections indicate failure of fiber reinforcement, proceed as for a large crack repair,...
	D. Clean out crack to remove loose materials and other foreign matter and deposits that could impair bond with repair material.
	E. Wet substrate to damp condition, but without visible water droplets.
	F. Force finish-coat plaster without aggregate into crack, filling crack to original plaster profile.
	G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape to original contours.

	3.8 LARGE CRACK REPAIR
	A. General: Repair cracks over 1/32 inch (1 mm) in width in otherwise sound plaster at locations indicated on Drawings.
	B. Open crack to at least 1/8 inch (3 mm) in width and full depth with V-groove tool, and check for bond separation or lath deterioration.
	C. Abrade side surfaces of crack and remove inner crack debris by gouging (keying) the inside area of the crack.
	D. Clean out crack to remove loose materials and other foreign matter and deposits that could impair bond with repair material.
	E. Wet substrate to damp condition, but without visible water droplets.
	F. Install finish-coat plasterto fill crack to original plaster profile.
	G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape to original contours.




