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A. Architect: 
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SECTION 01000 
 

GENERAL CONDITIONS 
 
PART 1.0  GENERAL 
1.1        SCOPE OF WORK: The work to be performed under this Contract consists of the furnishing of all 

materials, labor and equipment, transportation and other facilities necessary to complete the 
project in accordance with these Specifications and Contract Drawings. 

 
1.2 QUALIFICATION: Specified work shall be done only by licensed and certified Contractor. Contractor 

shall be familiar with all the works involved and shall hire only skilled personnel specializing in 
such work description needed. 

 
1.3 GUARANTEE and WARRANTY:  All materials specified should entail a guarantee and a warranty from 

the suppliers.  Guarantees and warranties not fulfilled by the supplier shall be considered 
unlawful; materials they carry shall automatically be waived. Continual use of the material / s 
shall be under the discretion of the Architect and Owner. 

 
1.4 PRODUCT DELIVERY, HANDLING AND STORAGE:  Materials specified must be delivered at least ten 

days before its actual installation.  All materials shall be handled with care.  Any damage done 
shall not be charged to the owner and must be replaced immediately.  A suitable place for 
storage should be accommodated within the site. 

 
1.5 LAWS TO BE OBSERVED: The contractor shall comply with all the laws, City-Municipal Ordinances 

and all government Specifications and regulations in so far as they are binding upon or affect 
the portion of the work hereto. The Contractor or those engaged thereon shall obtain all 
necessary licenses and permits and be responsible for all damages to persons or property that 
may occur in connection with the prosecution of the work. 

 
1.6 QUALITY CONTROL: All materials that will be specified herein shall be under strict compliance to the 

quality required by the project.  All materials must undergo tests.  All test results shall be 
submitted to the Architect and the Owner’s Representative (Project Manager) before and after 
delivery of materials to the site. If tests are not needed, all materials should pass the 
judgement of the Architect and the Owner.  Materials delivered to the site, which are not 
approved by the Architect, should be returned immediately to the supplier. 

 
1.7 PLANS AND SPECIFICATIONS: It shall be the duty of the Contractor to carefully examine, compare 

and verify the data furnished by the Plans and Specifications. In case of obscurity or 
discrepancy in the Plans and Specifications, the Contractor shall submit the matter to the 
Architect or his authorized representative for the proper explanation or necessary correction, 
before any adjustment shall be made. 

 
PART 2.0 MATERIALS 
2.1 MATERIALS: Unless otherwise specified, all materials shall be new. The quality of materials shall be of 

the best grade of their respective kinds for the purpose. The work shall be performed in the 
best and most acceptable manner in strict accordance with the requirements of the Plans and 
Specifications. Preference will be given to articles or materials of domestic production, 
conditions of quality and price being equal. 

 
2.2 SAMPLES AND INFORMATION ON MATERIALS: When required in the Specifications, or when called 

for by the Architect, the Contractor shall furnish, for approval, full information and satisfactory 
evidence as to the kind and quality of materials or articles he will incorporate in the work. The 
Contractor shall furnish, for Architect and Owner's approval, all samples when so directed. The 
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work shall be in accordance with approved samples. Materials and articles installed or used 
without such approval shall be at the risk of subsequent rejection. 
 
Any failure on the part of the Contractor to conform or use materials that are not specified 
herein shall be under subsequent rejection. Any alteration or revision of material usage without 
approval from the Architect shall make the Contractor responsible and liable in terms of 
guarantee, workmanship and defects. 

 
PART 3.0  WORKMANSHIP 
3.1  WORKMANSHIP: All operations required under any and all parts of the Specifications shall be 

undertaken in a neat, workmanlike manner. Only skilled personnel with sufficient experience in 
similar operations shall be allowed to undertake the same.  Any alteration or revision on the 
execution of Drawings without approval from the Architect shall be under subsequent rejection 
and shall make the Contractor responsible and liable for any workmanship and execution 
defects. 

 
3.2  TEMPORARY FACILITIES: The Contractor shall provide and maintain adequate weather-tight 

temporary facilities with water, light, and toilet facilities. He shall keep such places clean and 
free from flies, mosquitoes and other pests; remove all connections and appliances connected 
there with prior to the completion of the Contract; and leave the premises perfectly clean.  The 
Contractor shall furnish all temporary lights and power and shall pay all expenses in 
connection therewith. Furthermore, the Contractor shall provide and pay for all water expenses 
for building purposes that are required by all trades. 

 
3.3 PROTECTION OF WORK AND PROPERTY: The Contractor shall put up and continuously maintain 

adequate protection of all his work from damage and shall protect the Owner's property and 
adjoining property, as well as all materials furnished and delivered to him by the Owner. He 
shall make good any such damage, injury or loss, except such as may be caused by agents or 
employees of the Owner, or due to causes considered as an Act of God. 

 
PART 4.0  INSPECTION 
4.1  AUTHORIZED REPRESENTATIVE: Whenever the Contractor is not at the site, orders maybe given by 

the Owner to his authorized representative (Project Manager) and shall be accepted and 
complied with by the superintendent or foreman of the Contractor. 

 
4.2  INSPECTION OF WORK: The Architect or Project Manager shall, at all times have access to the work 

whenever it is in preparation or progress and the Contractor shall provide facilities for such 
access for inspection. 

 
4.3 DISPUTES: The Architect shall, within a reasonable time, make decisions on all claims of the Owner or 

Contractor and on all matters relating to the execution and progress of the work or the 
interpretation of the Contract Documents. 

 
 Except as otherwise specifically provided in this Contract, all disputes concerning questions of fact 

arising under this contract shall be decided by the Architect, whose decisions shall be final and 
conclusive upon the parties as to questions of fact. 

 
4.4 CLEAN UP: The Contractor, prior to the turn-over of the work to the Owner, shall remove any rubbish 

from the premises and all tools, scaffolding, equipment and all materials not the property of the 
Owner. 

END OF SECTION 01000 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 
 

SUMMARY 011000 - 1 

SECTION 011000 

SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Work by Owner. 
4. Owner-furnished products. 
5. Contractor-furnished, Owner-installed products. 
6. Access to site. 
7. Work restrictions. 
8. Specification and drawing conventions. 
9. Miscellaneous provisions. 

1.3 PROJECT INFORMATION 

A. Project Identification:  Philippine General Hospital Felicidad Sy Multi-Specialty Building. 

B. Project Location:  Taft Avenue, Ermita, Manila 

C. Owner: University of the Philippines Manila 

D. Architect: Archion Architects c/o Arch. Daniel A. Lichauco 

E. Architect's Consultants: 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

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

1. The Work included complete architectural, structural, electrical, mechanical, and sanitary works 
or as defined in the Contract Documents and Specification Documents.  

2. Workmanship:     Only personnel skilled in the operations of each trade required under any and 
all part of these Specifications shall undertake the works called for in the manner specified 
herewith. 
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1.5 WORK BY OWNER 

A. General: Cooperate fully with Owner so work may be carried out smoothly, without interfering with or 
delaying work under this Contract or work by Owner. Coordinate the Work of this Contract with work 
performed by Owner. 

1.6 WORK UNDER SEPARATE CONTRACTS 

A. General: Cooperate fully with separate contractors so work on those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract or other contracts. Coordinate 
the Work of this Contract with work performed under separate contracts. 

1.7 ACCESS TO SITE 

A. General: 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. 

B. General: Contractor shall have limited use of Project site for construction operations as indicated on 
Drawings by the Contract limits and as indicated by requirements of this Section. 

C. Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not disturb portions 
of Project site beyond areas in which the Work is indicated. 

1. Limits: Confine construction operations to all areas considered construction areas only. 
2. Limits: Limit site disturbance, including earthwork and clearing of vegetation, to 1.2 m beyond 

building perimeter; 3 m beyond surface walkways, patios, surface parking, and utilities less than 
300 mm in diameter; 4.5 m beyond primary roadway curbs and main utility branch trenches; and 
7.6 m beyond constructed areas with permeable surfaces (such as pervious paving areas, 
stormwater detention facilities, and playing fields) that require additional staging areas in order 
to limit compaction in the constructed area. 

3. Driveways, Walkways and Entrances: Keep driveways, parking garage, loading areas, and 
entrances serving premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times. Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 

b. Schedule deliveries to minimize space and time requirements for storage of materials 
and equipment on-site. 

D. Condition of Existing Building: Maintain portions of existing building affected by construction operations 
in a weathertight condition throughout construction period. Repair damage caused by construction 
operations. 

1.8 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy site during entire construction period. Cooperate with Owner 
during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so 
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as not to interfere with Owner's day-to-day operations. Maintain existing exits unless otherwise 
indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 
Do not close or obstruct walkways, corridors, or other occupied or used facilities without written 
permission from Owner and approval of authorities having jurisdiction. 

2. Notify Owner not less than 72  hours in advance of activities that will affect Owner's operations. 

B. Partial Owner Occupancy: Owner will occupy the premises during entire construction period, with the 
exception of areas under construction. Cooperate with Owner during construction operations to 
minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere with Owner's 
operations. Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 
Do not close or obstruct walkways, corridors, or other occupied or used facilities without written 
permission from Owner and authorities having jurisdiction. 

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations. 

C. Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the right to occupy and 
to place and install equipment in completed portions of the Work, prior to Substantial Completion of the 
Work, provided such occupancy does not interfere with completion of the Work. Such placement of 
equipment and limited occupancy shall not constitute acceptance of the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of the Work 
to be occupied prior to Owner acceptance of the completed Work. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited Owner 
occupancy. 

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully operational, 
and required tests and inspections shall be successfully completed. On occupancy, Owner will 
operate and maintain mechanical and electrical systems serving occupied portions of Work. 

4. On occupancy, Owner will assume responsibility for maintenance and custodial service for 
occupied portions of Work. 

1.9 WORK RESTRICTIONS 

A. Work Restrictions, General: Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with 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 Saturday, 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, Construction Manager, Owner not less than two days in advance of proposed 
utility interruptions. 

2. Obtain Architect's, Construction Manager's, Owner's written permission before proceeding with 
utility interruptions. 
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D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and vibration, 
odors, or other disruption to Owner occupancy with Owner. 

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

2. Obtain Architect's, Construction Manager's, Owner's written permission before proceeding with 
disruptive operations. 

E. Nonsmoking Building: Smoking is not permitted within the building or within 8 m of entrances, operable 
windows, or outdoor-air intakes. 

F. Controlled Substances: Use of tobacco products and other controlled substances on Project site is not 
permitted. 

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

H. 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 appended with 
documents not limited to the following: 
a. NBI Clearance 
b. Health Clearance 
c. Training Certificates 
d. Community Tax Certificate 

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

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

C. Drawing Coordination: Requirements for materials and products identified on Drawings are described 
in detail in the Specifications. One or more of the following are used on Drawings to identify materials 
and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in the 
individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations [scheduled on Drawings]. 
3. Keynoting: Materials and products are identified by reference keynotes referencing Specification 

Section numbers found in this Project Manual. 
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1.11 MISCELLANEOUS PROVISIONS: REGULATORY REQUIREMENTS 

A. The Contractor shall comply with all laws, City Ordinances, and all Government Regulation and with the 
following regulatory requirements, in so far as they are binding upon or affect the portion of the work 
thereto. The Contractor of those engaged thereons shall obtain all necessary licenses and permits and 
shall be responsible for all damages to persons or property, which may occur in connection with the 
execution of the work. 

1. National Building Code of the Philippines 
2. Law to Enhance Mobility of Disabled Persons 
3. National Structural Code of the Philippines 
4. Philippine Electrical Code (National Electrical Code) 
5. Philippine Plumbing Code (Uniform Plumbing Code) 
6. Philippine Society of Mechanical Engineers Code (Uniform Mechanical Code) 
7. NFPA 101, Life Safety Code  
8. NFPA, Fire Protection Code 

END OF SECTION 011000 
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SECTION 013300 

SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require Architect's and 
Construction Manager'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 and Construction Manager'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." 

C. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used for 
representing documents in a device-independent and display resolution-independent fixed-layout 
document format. 

1.4 ACTION SUBMITTALS 

A. Submittal Schedule: Submit a schedule 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 Construction Manager and additional time for handling and reviewing 
submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's 
construction schedule. 

2. Initial Submittal: Submit concurrently with startup construction schedule. Include submittals 
required during the first 60 days of construction. List those submittals required to maintain orderly 
progress of the Work and those required early because of long lead time for manufacture or 
fabrication. 

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's construction 
schedule. 
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a. Submit revised submittal schedule to reflect changes in current status and timing for 
submittals. 

4. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category: Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's and Construction Manager's final release or approval. 
g. Scheduled date of fabrication. 
h. Scheduled dates for purchasing. 
i. Scheduled dates for installation. 
j. Activity or event number. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files: Electronic digital data files (in PDF) of the Contract Drawings will be 
provided by Architect for Contractor's use in preparing submittals. 

1. Architect will furnish Contractor one set of digital data drawing files of the Contract Drawings for 
use in preparing Shop Drawings and Project record drawings. 

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

b. The following digital data files will by furnished for each appropriate discipline: 

1) Floor plans. 
2) Reflected ceiling plans. 
3) Elevations 
4) Sections 
5) Interior Elevations 
6) Site Development Plan 
7) Toilet Details 

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. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so processing 
will not be delayed because of need to review submittals concurrently for coordination. 

a. Architect and Construction Manager reserve the right to withhold action on a submittal 
requiring coordination with other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for 
review shall commence on Architect's, Construction Manager's receipt of submittal. No extension of the 
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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 15 calendar days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. Architect, Construction Manager will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 
4. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or 

other parties is indicated, allow 21 days for initial review of each submittal. 

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals may be 
transmitted simultaneously to Architect and to Architect's consultants, allow 15 days for review 
of each submittal. Submittal will be returned to Architect, Construction Manager, through 
Architect, before being returned to Contractor. 

D. Paper Submittals: Place a permanent label or title block on each submittal item for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 150 by 200 mm on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect and Construction 
Manager. 

3. Include the following information for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of subcontractor. 
g. Name of supplier. 
h. Name of manufacturer. 
i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a decimal 
point and then a sequential number (e.g., 061000.01). Resubmittals shall include 
an alphabetic suffix after another decimal point (e.g., 061000.01.A). 

j. Number and title of appropriate Specification Section. 
k. Drawing number and detail references, as appropriate. 
l. Location(s) where product is to be installed, as appropriate. 
m. Other necessary identification. 

4. Additional Paper Copies: Unless additional copies are required for final submittal, and unless 
Architect or Construction Manager observes noncompliance with provisions in the Contract 
Documents, initial submittal may serve as final submittal. 

a. Submit one copy of submittal to concurrent reviewer in addition to specified number of 
copies to Architect and Construction Manager. 

5. Transmittal for Paper Submittals: Assemble each submittal individually and appropriately for 
transmittal and handling. Transmit each submittal using a transmittal form. Architect and 
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Construction Manager will return without review submittals received from sources other than 
Contractor. 

a. Transmittal Form for Paper Submittals: Use facsimile of sample form included in Project 
Manual. 

b. Transmittal Form for Paper Submittals: Provide locations on form for the following 
information: 

1) Project name. 
2) Date. 
3) Destination (To:). 
4) Source (From:). 
5) Name and address of Architect. 
6) Name of Construction Manager. 
7) Name of Contractor. 
8) Name of firm or entity that prepared submittal. 
9) Names of subcontractor, manufacturer, and supplier. 
10) Category and type of submittal. 
11) Submittal purpose and description. 
12) Specification Section number and title. 
13) Specification paragraph number or drawing designation and generic name for 

each of multiple items. 
14) Drawing number and detail references, as appropriate. 
15) Indication of full or partial submittal. 
16) Transmittal number. 
17) Submittal and transmittal distribution record. 
18) Remarks. 
19) Signature of transmitter. 

E. Electronic Submittals: Identify and incorporate information in each electronic submittal file as follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling navigation 
to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by a 
decimal point and then a sequential number (e.g., LNHS-061000.01). Resubmittals shall 
include an alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval markings 
and action taken by Architect and Construction Manager. 

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner, containing 
the following information: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
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j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for each of 

multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number, numbered consecutively. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 

5. Metadata: Include the following information as keywords in the electronic submittal file metadata: 

a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

F. Options: Identify options requiring selection by Architect. 

G. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's 
letterhead, record relevant information, requests for data, revisions other than those requested by 
Architect and Construction Manager on previous submittals, and deviations from requirements in the 
Contract Documents, including minor variations and limitations. Include same identification information 
as related submittal. 

H. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of revision. 
3. Resubmit submittals until they are marked with approval notation from Architect's and 

Construction Manager's action stamp. 

I. 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. 

J. 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 and Construction Manager's action 
stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by individual 
Specification Sections. Types of submittals are indicated in individual Specification Sections. 

1. Post electronic submittals as PDF electronic files directly to Architect’s email address specifically 
established for Project. 
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a. Architect, through Construction Manager, will return annotated file. Annotate and retain 
one copy of file as an electronic Project record document file. 

2. Submit electronic submittals via email as PDF electronic files. 

a. Architect, through Construction Manager, will return annotated file. Annotate and retain 
one copy of file as an electronic Project record document file. 

3. Action Submittals: Submit three paper copies of each submittal unless otherwise indicated. 
Architect, through Construction Manager, will return two copies. 

4. Informational Submittals: Submit two paper copies of each submittal unless otherwise indicated. 
Architect and Construction Manager will not return copies. 

5. Certificates and Certifications Submittals: Provide 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. 

a. Provide a digital signature with digital certificate on electronically submitted certificates 
and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications where 
indicated. 

B. 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 not 
suitable 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 showing 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 or concurrent with Samples. 
6. Submit Product Data in the following format: 

a. PDF electronic file. 
b. Three paper copies of Product Data unless otherwise indicated. Architect, through 

Construction Manager, will return two copies. 
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C. 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, unless submittal based 
on Architect's digital data drawing files is otherwise permitted. 

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. 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings 
on sheets at least 215 by 280 mm, but no larger than 750 by 1067 mm  

3. Submit Shop Drawings in the following format: 

a. PDF electronic file. 
b. Two opaque (bond) copies of each submittal. Architect, through Construction Manager, 

will return one copy. 
c. Three opaque copies of each submittal. Architect and Construction Manager will retain 

two copies; remainder will be returned. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal and 
actual component as delivered and installed. 

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

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

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

3. For projects where electronic submittals are required, provide corresponding electronic submittal 
of Sample transmittal, digital image file illustrating Sample characteristics, and identification 
information for record. 

4. 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. 

5. 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. 
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a. Number of Samples: Submit one full set of available choices where color, pattern, texture, 
or similar characteristics are required to be selected from manufacturer's product line. 
Architect, through Construction Manager, will return submittal with options selected. 

6. 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 and Construction Manager 
will retain two Sample sets; remainder will be returned. Mark up and retain one returned 
Sample set as a project record sample. 

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. 

E. 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: 

1. Type of product. Include unique identifier for each product indicated in the Contract Documents 
or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 
5. Submit product schedule in the following format: 

a. PDF electronic file. 
b. Three paper copies of product schedule or list unless otherwise indicated. 

Architect, through Construction Manager, will return two copies. 

F. 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. 

G. 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. 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. 

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

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

L. 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. 

M. 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. 

N. 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: 

1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 

O. 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. 

P. 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 primers and substrate preparation needed for adhesion. 

Q. 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. 

R. Design Data: Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations. Include list 
of assumptions and other performance and design criteria and a summary of loads. Include load 
diagrams if applicable. Provide name and version of software, if any, used for calculations. Include page 
numbers. 

2.2 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 not sufficient to perform services or certification required, submit a written 
request for additional information to Architect. 
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B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit digitally signed PDF electronic file and three 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. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action 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 and Construction Manager. 

B. Project Closeout and Maintenance Material Submittals: See requirements in Section 017700 "Closeout 
Procedures." 

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and 
location, submittal number, Specification Section title and number, 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. 

3.2 ARCHITECT'S AND CONSTRUCTION MANAGER'S ACTION 

A. Action Submittals: Architect and Construction Manager will review each submittal, make marks to 
indicate corrections or revisions required, and return it. Architect and Construction Manager will stamp 
each submittal with an action stamp and will mark stamp appropriately to indicate action. 

B. Informational Submittals: Architect and Construction Manager will review each submittal and will not 
return it, or will return it if it does not comply with requirements. Architect and Construction Manager 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 and Construction Manager. 

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

E. Submittals not required by the Contract Documents may be returned by the Architect without action. 

END OF SECTION 013300 
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SECTION 014000 

  QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the Contract 
Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities are 
specified in the Sections that specify those activities. Requirements in those Sections may also 
cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and -control procedures that facilitate compliance with the Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required by 
Architect, Owner, Commissioning Authority, Construction Manager, or authorities having 
jurisdiction are not limited by provisions of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 

1.3 DEFINITIONS 

A. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution 
of the Work to guard against defects and deficiencies and substantiate that proposed construction will 
comply with requirements. 

B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution 
of the Work to evaluate that actual product incorporated into the Work and completed construction 
comply with requirements. Services do not include contract enforcement activities performed by 
Architect or Construction Manager. 

C. Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed to verify 
selections made under Sample submittals; to demonstrate aesthetic effects and, where indicated, 
qualities of materials and execution; to review coordination, testing, or operation; to show interface 
between dissimilar materials; and to demonstrate compliance with specified installation tolerances. 
Mockups are not Samples. Unless otherwise indicated, approved mockups establish the standard by 
which the Work will be judged. 

1. Laboratory Mockups: Full-size physical assemblies constructed at testing facility to verify 
performance characteristics. 

2. Integrated Exterior Mockups: Mockups of the exterior envelope erected separately from the 
building but on Project site, consisting of multiple products, assemblies, and subassemblies. 
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3. Room Mockups: Mockups of typical interior spaces complete with wall, floor, and ceiling finishes, 
doors, windows, millwork, casework, specialties, furnishings and equipment, and lighting. 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before products and 
materials are incorporated into the Work, to verify performance or compliance with specified criteria. 

E. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product 
performance and compliance with specified requirements. 

F. Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., plant, mill, 
factory, or shop. 

G. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of the 
Work and for completed Work. 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory 
shall mean the same as testing agency. 

I. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, 
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including 
installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that certain 
construction activities be performed by accredited or unionized individuals, or that requirements 
specified apply exclusively to specific trade(s). 

J. Experienced: When used with an entity or individual, "experienced" means having successfully 
completed a minimum of five previous projects similar in nature, size, and extent to this Project; being 
familiar with special requirements indicated; and having complied with requirements of authorities 
having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards: If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply with the 
most stringent requirement. Refer conflicting requirements that are different, but apparently equal, to 
Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the 
minimum provided or performed. The actual installation may comply exactly with the minimum quantity 
or quality specified, or it may exceed the minimum within reasonable limits. To comply with these 
requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of 
requirements. Refer uncertainties to Architect for a decision before proceeding. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: For integrated exterior, laboratory mockups, provide plans, sections, and elevations, 
indicating materials and size of mockup construction. 

1. Indicate manufacturer and model number of individual components for Architect’s comments or 
approval. 

2. Provide axonometric drawings for conditions difficult to illustrate in two dimensions. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, submit copy 
of written statement of responsibility sent to authorities having jurisdiction before starting work on the 
following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
designated seismic system quality-assurance plan prepared by Architect. 

2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-resisting 
system quality-assurance plan prepared by Architect. 

D. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent 
report on the inspection of the testing agency by a recognized authority. 

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

1.7 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice of Award, and not 
less than five days prior to preconstruction conference. Submit in format acceptable to Architect. Identify 
personnel, procedures, controls, instructions, tests, records, and forms to be used to carry out 
Contractor's quality-assurance and quality-control responsibilities. Coordinate with Contractor's 
construction schedule. 

B. Quality-Control Personnel Qualifications: Engage qualified full-time personnel trained and experienced 
in managing and executing quality-assurance and quality-control procedures similar in nature and 
extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review 
and management of submittal process. Indicate qualifications of personnel responsible for submittal 
review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work requiring 
testing or inspection, including the following: 
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1. Contractor-performed tests and inspections including subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the "Statement 
of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents, including tests and 
inspections indicated to be performed by the Commissioning Authority. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during construction 
to identify and correct deficiencies in workmanship in addition to testing and inspection specified. 
Indicate types of corrective actions to be required to bring work into compliance with standards of 
workmanship established by Contract requirements and approved mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports including log of approved and 
rejected results. Include work Architect has indicated as nonconforming or defective. Indicate corrective 
actions taken to bring nonconforming work into compliance with requirements. Comply with 
requirements of authorities having jurisdiction. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. 
Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting 
manufacturer's technical representative's tests and inspections specified in other Sections. Include the 
following: 

1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with requirements and, 

if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 
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C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, and telephone number of factory-authorized service representative making 
report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

D. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, 
judgments, correspondence, records, and similar documents, established for compliance with standards 
and regulations bearing on performance of the Work. 

1.9 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity 
to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling work similar 
in material, design, and extent to that indicated for this Project, whose work has resulted in construction 
with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the 
kind indicated. Engineering services are defined as those performed for installations of the system, 
assembly, or product that are similar in material, design, and extent to those indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities shall be performed 
by entities who are recognized experts in those operations. Specialists shall satisfy qualification 
requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for specialists. 

G. Testing Agency Qualifications: an independent agency with the experience and capability to conduct 
testing and inspecting indicated, as documented according to ASTM E 329 ; and with additional 
qualifications specified in individual Sections; and, where required by authorities having jurisdiction, that 
is acceptable to authorities. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer 
who is trained and approved by manufacturer to observe and inspect installation of manufacturer's 
products that are similar in material, design, and extent to those indicated for this Project. 
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I. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's 
products that are similar in material, design, and extent to those indicated for this Project. 

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for 
compliance with specified requirements for performance and test methods, comply with the following: 

1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and construction. 
b. Submit specimens in a timely manner with sufficient time for testing and analyzing results 

to prevent delaying the Work. 
c. Provide sizes and configurations of test assemblies, mockups, and laboratory mockups 

to adequately demonstrate capability of products to comply with performance 
requirements. 

d. Build site-assembled test assemblies and mockups using installers who will perform 
same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and methods of 
construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies, and mockups, and 
laboratory mockups; do not reuse products on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and 
similar quality-assurance service to Architect and Commissioning Authority, through 
Construction Manager, with copy to Contractor. Interpret tests and inspections and state in each 
report whether tested and inspected work complies with or deviates from the Contract 
Documents. 

K. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of 
construction and finish required to comply with the following requirements, using materials indicated for 
the completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect or 
Construction Manager. 

2. Notify Architect and Construction Manager seven days in advance of dates and times when 
mockups will be constructed. 

3. Employ supervisory personnel who will oversee mockup construction and provide photographic 
documentation. Employ workers that will be employed during the construction at Project. 

4. Demonstrate the proposed range of aesthetic effects and workmanship. 
5. Obtain Architect's and Construction Manager's approval of mockups before starting work, 

fabrication, or construction. 

a. Allow seven days for initial review and each re-review of each mockup. 

6. Maintain mockups during construction in an undisturbed condition as a standard for judging the 
completed Work. 

7. Demolish and remove mockups when directed unless otherwise indicated. 

L. Integrated Exterior Mockups: Construct integrated exterior mockup according to approved Shop 
Drawings. Coordinate installation of exterior envelope materials and products for which mockups are 
required in individual Specification Sections, along with supporting materials. 

M. Room Mockups: Construct room mockups incorporating required materials and assemblies, finished 
according to requirements. Provide required lighting and additional lighting where required to enable 
Architect to evaluate quality of the Work. 
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1.10 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner 
will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged to 
perform. 

2. Payment for these services will be made from testing and inspecting allowances, as authorized 
by Change Orders. 

3. Costs for retesting and reinspecting construction that replaces or is necessitated by work that 
failed to comply with the Contract Documents will be charged to Contractor, and the Contract 
Sum will be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's 
responsibility. Perform additional quality-control activities required to verify that the Work complies with 
requirements, whether specified or not. 

1. Unless otherwise indicated, provide quality-control services specified and those required by 
authorities having jurisdiction. Perform quality-control services required of Contractor by 
authorities having jurisdiction, whether specified or not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified testing agency 
to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing 
by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 
inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a certified 
written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract Documents 
are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, when 
they so direct. 

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections.  

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative 
to observe and inspect the Work. Manufacturer's technical representative's services include 
participation in preinstallation conferences, examination of substrates and conditions, verification of 
materials, observation of Installer activities, inspection of completed portions of the Work, and submittal 
of written reports. 

E. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents. 

F. Testing Agency Responsibilities: Cooperate with Architect, Commissioning Authority, Construction 
Manager, and Contractor in performance of duties. Provide qualified personnel to perform required tests 
and inspections. 

1. Notify Architect, Commissioning Authority, Construction Manager, and Contractor promptly of 
irregularities or deficiencies observed in the Work during performance of its services. 
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2. Determine the location from which test samples will be taken and in which in-situ tests are 
conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control 
service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or 
accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Services: Cooperate with agencies performing required tests, inspections, and similar 
quality-control services, and provide reasonable auxiliary services as requested. Notify agency 
sufficiently in advance of operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and inspecting. 

Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and -
control services with a minimum of delay and to avoid necessity of removing and replacing construction 
to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-control 
services required by the Contract Documents as a component of Contractor's quality-control plan. 
Coordinate and submit concurrently with Contractor's construction schedule. Update as the Work 
progresses. 

1. Distribution: Distribute schedule to Owner, Architect, Commissioning Authority, Construction 
Manager, testing agencies, and each party involved in performance of portions of the Work 
where tests and inspections are required. 

1.11 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Engage a qualified testing agency to conduct special tests and 
inspections required by authorities having jurisdiction as the responsibility of Owner, as indicated in 
Statement of Special Inspections attached to this Section], and as follows: 

B. Special Tests and Inspections: Conducted by a qualified testing agency as required by authorities 
having jurisdiction, as indicated in individual Specification Sections and in Statement of Special 
Inspections attached to this Section, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and 
reviews the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect, Commissioning Authority, Construction Manager, and Contractor promptly 
of irregularities and deficiencies observed in the Work during performance of its services. 
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3. Submitting a certified written report of each test, inspection, and similar quality-control service to 
Architect and Commissioning Authority, through Construction Manager, with copy to Contractor 
and to authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, which 
includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's, Commissioning Authority's, and Construction Manager's reference during 
normal working hours. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspecting, sample taking, and similar services, repair damaged 
construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other Specification 
Sections or matching existing substrates and finishes. Restore patched areas and extend 
restoration into adjoining areas with durable seams that are as invisible as possible.  

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services. 

END OF SECTION 014000 
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SECTION 015000 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in the 
Contract Sum unless otherwise indicated. Allow other entities to use temporary services and facilities 
without cost, including, but not limited to, Owner's construction forces, Architect, occupants of Project, 
testing agencies, and authorities having jurisdiction. 

B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction 
operations. 

C. Water Service: Pay water-service use charges for water used by all entities for construction operations. 

D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities for 
construction operations. 

E. 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. 

F. 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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for construction 
personnel. 

B. Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA Construction 
General Permit or authorities having jurisdiction, whichever is more stringent. 
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C. Fire-Safety Program: Show compliance with applicable requirements of NFPA 241, the Fire Code of the 
Philippines and authorities having jurisdiction (Bureau of Fire Protection). Indicate Contractor personnel 
responsible for management of fire-prevention program. 

D. Moisture-Protection Plan: Describe procedures and controls for protecting materials and construction 
from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water absorption or 
water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water 
intrusion into completed Work, and replacing water-damaged Work. 

3. 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. 

E. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the dust- and 
HVAC-control measures proposed for use, proposed locations, and proposed time frame for their 
operation. Identify further options if proposed measures are later determined to be inadequate. Include 
the following: 

1. Locations of dust-control partitions at each phase of work. 
2. HVAC system isolation schematic drawing. 
3. Location of proposed air-filtration system discharge. 
4. Waste handling procedures. 
5. Other dust-control measures. 

1.5 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. 

C. Accessible Temporary Egress: Comply with applicable provisions in Accessibility Guidelines 

1.6 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 MATERIALS 

A. Chain-Link Fencing: Minimum 50mm, 3.8mm thick, galvanized-steel, chain-link fabric fencing; minimum 
1.8m high with galvanized-steel pipe posts; minimum 60mm OD line posts and 73mm OD corner and 
pull posts, with 42mm OD top rails. 
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B. Wood Enclosure Fence: Plywood, 1.8m X 2.4m high, framed with four 50-by-100mm rails, with 
preservative-treated wood posts spaced not more than 2.4 m apart. 

C. Polyethylene Sheet: Reinforced, fire-resistive sheet, 0.25mm minimum thickness, with flame-spread 
rating of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General: 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, Construction 
Manager, and construction personnel office activities and to accommodate Project meetings specified 
in other Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and 
bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical 
power service and 220V ac duplex receptacles, with no fewer than one receptacle on each wall. 
Furnish room with conference table, chairs, and 1.2m square tack and marker boards. 

3. Drinking water and private toilet. 
4. Optional Coffee machine and supplies. 
5. Cooling equipment necessary to maintain a uniform indoor temperature of 20 to 22 deg C. 
6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height. 

C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 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 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. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 
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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. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 

D. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service 
facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to 
condition existing before initial use. 

E. Sanitary Facilities: Provide temporary toilets, wash 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. 

1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned 
and maintained in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 

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

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

1. Prior to commencing work, isolate the HVAC system in area where work is to be performed 
according to coordination drawings. 

a. Disconnect supply and return ductwork in work area from HVAC systems servicing 
occupied areas. 

2. Maintain dust partitions during the Work.  
3. Perform daily construction cleanup and final cleanup using approved vacuum equipment. 

H. Ventilation and Humidity Control: Provide temporary ventilation required by construction activities for 
curing or drying of completed installations or for protecting installed construction from adverse effects 
of high humidity. Select equipment that will not have a harmful effect on completed installations or 
elements being installed. Coordinate ventilation requirements to produce ambient condition required 
and minimize energy consumption. 

1. Provide dehumidification systems when required to reduce substrate moisture levels to level 
required to allow installation or application of finishes. 

I. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment in a 
condition acceptable to Owner. 

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

1. Install electric power service overhead unless otherwise indicated. 
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2. Connect temporary service to Owner's existing power source, as directed by Owner. 

K. 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. 

2. Install lighting for Project identification sign. 

L. Telephone Service: Provide temporary telephone service in common-use facilities for use by all 
construction personnel. Install one telephone line for each field office. 

1. At each telephone, post a list of important telephone numbers. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner's office. 
h. Principal subcontractors' field and home offices. 

2. Provide superintendent with cellular telephone or portable two-way radio for use when away 
from field office. 

M. Electronic Communication Service: Provide a desktop computer in the primary field office adequate for 
use by Architect and Owner to access Project electronic documents and maintain electronic 
communications. Equip computer with not less than the following: 

1. Processor: Intel CoreDuo, 3.0 GHz processing speed. 
2. Memory: 4 gigabyte. 
3. Disk Storage: 500 gigabyte hard-disk drive and combination DVD-RW/CD-RW drive. 
4. Display: 18.5inch LED monitor. 
5. Full-size keyboard and mouse. 
6. Network Connectivity: 10/100BaseT Ethernet. 
7. Operating System: Microsoft Windows. 
8. Productivity Software: 

a. Microsoft Office, including Word, Excel, and Powerpoint. 
b. Adobe Reader 7.0 or higher. 
c. WinZip 7.0 or higher. 

9. Printer. 
10. Internet Service: 1 Mbps download speeds. 
11. Backup: External hard drive, minimum 500 gigabyte, with automated backup software providing 

daily backups. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 
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1. Provide construction for temporary offices, shops, and sheds located within construction area or 
within 9m of building lines that is noncombustible according to ASTM E 136. Comply with 
NFPA 241. 

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. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 
adequate for construction operations. Locate temporary roads and paved areas as indicated on 
Drawings. 

C. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved areas in 
same location as permanent roads and paved areas. Construct and maintain temporary roads and 
paved areas adequate for construction operations. Extend temporary roads and paved areas, within 
construction limits indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved 
areas. 

2. Recondition base after temporary use, including removing contaminated material, regrading, 
proofrolling, compacting, and testing. 

D. 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. 

E. Parking: Provide temporary parking areas for construction personnel. 

F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain 
Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining 
properties or endanger permanent Work or temporary facilities. 

G. 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 touchup signs so they are legible at all times. 

H. 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. 

I. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders are not 
adequate. 
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J. 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. 

K. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, provided 
stairs are protected and finishes restored to new condition at time of Substantial Completion. 

3.4 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. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as 
required to comply with environmental regulations and that minimize possible air, waterway, and subsoil 
contamination or pollution or other undesirable effects. 

C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy 
rains. 

D. 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. 

E. 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 environmentally safe materials. 

F. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure fence in 
a manner that will prevent people and animals from easily entering site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to 
accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. 

G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar 
violations of security. Lock entrances at end of each work day. 

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for 
erecting structurally adequate barricades, including warning signs and lighting. 

I. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as 
required by authorities having jurisdiction. 
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J. Covered Walkway: Erect protective, covered walkway for passage of individuals through or adjacent to 
Project site. Coordinate with entrance gates, other facilities, and obstructions. Comply with regulations 
of authorities having jurisdiction and requirements indicated on Drawings. 

1. Construct covered walkways using scaffold or shoring framing. 
2. Provide overhead decking, protective enclosure walls, handrails, barricades, warning signs, exit 

signs, lights, safe and well-drained walkways, and similar provisions for protection and safe 
passage. 

3. Paint and maintain appearance of walkway for duration of the Work. 

K. 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. 

L. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to 
separate areas 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. Construct dustproof partitions with two layers of 0.14mm polyethylene sheet on each side. Cover 
floor with two layers of 0.14mm polyethylene sheet, extending sheets 460 mm up the sidewalls. 
Overlap and tape full length of joints. Cover floor with fire-retardant-treated plywood. 

a. Construct vestibule and airlock at each entrance through temporary partition with not less 
than 1219 mm between doors. Maintain water-dampened foot mats in vestibule. 

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

4. Insulate partitions to control noise transmission to occupied areas. 
5. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security locks 

where openings are required. 
6. Protect air-handling equipment. 
7. Provide walk-off mats at each entrance through temporary partition. 

M. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types needed to 
protect against reasonably predictable and controllable fire losses. Comply with NFPA 241; manage 
fire-prevention program. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar sources of 

fire ignition according to requirements of authorities having jurisdiction. 
3. Develop and supervise an overall fire-prevention and -protection program for personnel at 

Project site. Review needs with local fire department and establish procedures to be followed. 
Instruct personnel in methods and procedures. Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning sign 
stating that hoses are for fire-protection purposes only and are not to be removed. Match hose 
size with outlet size and equip with suitable nozzles. 

3.5 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible signs of 
mold that may appear during construction. 
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B. Exposed Construction Phase: 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 Phase: 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, replace, or clean stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows any wet materials adequate time to dry before enclosing 

the material in drywall or other interior finishes. 

D. Controlled Construction Phase of Construction: 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 permanent HVAC system to control humidity. 
3. Comply with manufacturer's written instructions for temperature, relative humidity, and exposure 

to water limits. 

a. Hygroscopic materials that may support mold growth, including wood and gypsum-based 
products, that become wet during the course of construction and remain wet for 48 hours 
are considered defective. 

b. Measure moisture content of materials that have been exposed to moisture during 
construction operations or after installation. Record readings beginning at time of 
exposure and continuing daily for 48 hours. Identify materials containing moisture levels 
higher than allowed. Report findings in writing to Architect. 

c. Remove materials that cannot be completely restored to their manufactured moisture 
level within 48 hours. 

3.6 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, 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. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 
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D. Temporary Facility Changeover: Do not change over from using temporary security and protection 
facilities to permanent facilities until Substantial Completion. 

E. 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. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration into 
permanent construction. Where area is intended for landscape development, remove soil and 
aggregate fill that do not comply with requirements for fill or subsoil. Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, and other substances 
that might impair growth of plant materials or lawns. Repair or replace street paving, curbs, and 
sidewalks at temporary entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. 

END OF SECTION 015000 
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SECTION 016000 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 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. 

1.3 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. 
Products salvaged or recycled from other projects are not considered new products. 

3. Comparable Product: Product that is demonstrated and approved through submittal process 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 specific manufacturer's product is 
named and accompanied by the words "basis-of-design product," including make or model number or 
other designation, to establish the significant qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics for purposes of evaluating 
comparable products of additional manufacturers named in the specification. 

1.4 ACTION SUBMITTALS 

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

1. Include data to indicate compliance with the requirements specified in "Comparable Products" 
Article. 

2. Architect's Action: If necessary, Architect will request additional information or documentation for 
evaluation within one week of receipt of a comparable product request. Architect will notify 
Contractor of approval or rejection of proposed comparable product request within 15 days of 
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receipt of request, or seven days of receipt of additional information or documentation, whichever 
is later. 
a. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

1.5 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. Each contractor is responsible for providing products and construction methods compatible with 
products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible products, 
Architect will determine which products shall be used. 

1.6 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. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 
construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and to 
determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, 

and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 
7. Provide a secure location and enclosure at Project site for storage of materials and equipment 

by Owner's construction forces. Coordinate location with Owner. 

1.7 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. 
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1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a particular 
product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights 
for 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 with the Specifications, 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 not in conflict with 
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. 
6. Or Equal: For products specified by name and accompanied by the term "or equal," or "or 

approved equal," or "or approved," comply with requirements in "Comparable Products" Article 
to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. 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. 

2. 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. 

3. Products: 

a. Restricted List: 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 not be considered. 

b. Nonrestricted List: Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed product, 
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that complies with requirements. Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List: 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 not be considered 

b. Nonrestricted List: 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. Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed manufacturer's product. 

5. 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 
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. 

C. Visual Matching Specification: Where Specifications require "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. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from 
manufacturer's full range" or 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. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration: 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 these requirements: 

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

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

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. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 

EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 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. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 

1.3 DEFINITIONS 

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

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

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For land surveyor. 

B. Certificates: Submit certificate signed by land surveyor certifying that location and elevation of 
improvements comply with requirements. 

C. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time cutting 
and patching will be performed. Include the following information: 

1. Extent: Describe reason for and extent of each occurrence of cutting and patching. 
2. Changes to In-Place Construction: Describe anticipated results. Include changes to structural 

elements and operating components as well as changes in building appearance and other 
significant visual elements. 

3. Products: List products to be used for patching and firms or entities that will perform patching 
work. 

4. Dates: Indicate when cutting and patching will be performed. 
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5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and 
patching procedures will disturb or affect. List services and systems that will be relocated and 
those that will be temporarily out of service. Indicate length of time permanent services and 
systems will be disrupted. 

a. Include description of provisions for temporary services and systems during interruption 
of permanent services and systems. 

D. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept hazardous 
materials, for hazardous waste disposal. 

E. Certified Surveys: Submit two copies signed by land surveyor. 

F. Final Property Survey: Submit 10 copies showing the Work performed and record survey data. 

1.5 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing land-surveying services of the 
kind indicated. 

B. 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, notify Architect 
Construction Manager and Structural Engineer Consultant of locations and details of cutting and 
await directions 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. Operational elements include the following: 

a. Primary operational systems and equipment. 
b. Fire separation assemblies. 
c. Air or smoke barriers. 
d. Fire-suppression systems. 
e. Mechanical systems piping and ducts. 
f. Control systems. 
g. Communication systems. 
h. Fire-detection and -alarm systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 

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 maintenance or decreased operational life or 
safety. Other construction elements include but are not limited to the following: 

a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Exterior curtain-wall construction. 
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d. Sprayed fire-resistive material. 
e. Equipment supports. 
f. Piping, ductwork, vessels, and equipment. 
g. Noise- and vibration-control elements and systems. 

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. 

C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting 
and patching, including mechanical and electrical trades. Review areas of potential interference and 
conflict. Coordinate procedures and resolve potential conflicts before proceeding. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: 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. 

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, 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 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. 
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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. Written Report: Where a written report listing conditions detrimental to performance of the Work is 
required by other Sections, include the following: 

1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

D. 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 Owner 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 caused by differing field conditions outside the control of 
Contractor, submit a request for information to Architect  

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. If discrepancies are discovered, notify 
Architect and Construction Manager promptly. 

B. General: Engage a land surveyor/licensed Geodetic Engineer to lay out the Work using accepted 
surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of construction and 
elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required 

dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work progresses. 
6. Notify Architect and Construction Manager when deviations from required lines and levels 

exceed allowable tolerances. 
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7. Close site surveys with an error of closure equal to or less than the standard established by 
authorities having jurisdiction. 

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

D. 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. 

E. 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 and Construction Manager. 

3.4 FIELD ENGINEERING 

A. Identification: Owner will identify existing benchmarks, control points, and property corners. 

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points 
before beginning the Work. Preserve and protect permanent benchmarks and control points during 
construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written approval 
of Architect or Construction Manager. Report lost or destroyed permanent benchmarks or control 
points promptly. Report the need to relocate permanent benchmarks or control points to 
Architect and Construction Manager before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 
replacements on the original survey control points. 

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points. Comply with authorities having jurisdiction for 
type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents. 
2. Where the actual location or elevation of layout points cannot be marked, provide temporary 

reference points sufficient to locate the Work. 
3. Remove temporary reference points when no longer needed. Restore marked construction to its 

original condition. 

D. Certified Survey: On completion of foundation walls, major site improvements, and other work requiring 
field-engineering services, prepare a certified survey showing dimensions, locations, angles, and 
elevations of construction and sitework. 

E. Final Property Survey: Engage a land surveyor to prepare a final property survey showing significant 
features (real property) for Project. Include on the survey a certification, signed by land surveyor, that 
principal metes, bounds, lines, and levels of Project are accurately positioned as shown on the survey. 

1. Show boundary lines, monuments, streets, site improvements and utilities, existing 
improvements and significant vegetation, adjoining properties, acreage, grade contours, and the 
distance and bearing from a site corner to a legal point. 

2. Recording: At Substantial Completion, have the final property survey recorded by or with 
authorities having jurisdiction as the official "property survey." 
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3.5 INSTALLATION 

A. General: 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. Verify with established grade for 
angled or tilted works. For proper alignment, fix the connections only when levels are 
established. 

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 2440 mm in occupied spaces and 2300 mm  in 

unoccupied spaces. 

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 the best possible results. 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. 

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: Do not use tools or equipment that produce harmful 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 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. 

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. 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. Fit exposed connections together to form hairline joints. 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 
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3.6 CUTTING AND PATCHING 

A. Cutting and Patching, 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. 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. 

F. 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. 
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. 

G. 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. 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 minimize 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. 
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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. 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. 

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

3.7 OWNER-INSTALLED PRODUCTS 

A. Site Access: Provide access to Project site for Owner's construction personnel. 

B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's 
construction personnel. 

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for 
Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable 
timetable. Notify Owner if changes to schedule are required due to differences in actual 
construction progress. 

2. Preinstallation Conferences: Include Owner's construction personnel at preinstallation 
conferences covering portions of the Work that are to receive Owner's work. Attend 
preinstallation conferences conducted by Owner's construction personnel if portions of the Work 
depend on Owner's construction. 

3.8 PROGRESS CLEANING 

A. General: 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. 
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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 in Finished Areas: 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. 

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 assure that no part of the construction, 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period. 

3.9 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components. 

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. 

3.10 PROTECTION 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. 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 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 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. 
5. Repair of the Work. 

1.3 ACTION SUBMITTALS 

A. Product Data: For cleaning agents. 

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

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

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest control inspection. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in other 
Sections. 

1.6 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, final completion construction photographic 
documentation, 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 where applicable. 

a. Schedule of Maintenance Material Items: Prepare and submit schedule of maintenance 
material submittal items, including name and quantity of each item and name and number 
of related Specification Section. Obtain Architect's signature for receipt of submittals. 

5. Submit test/adjust/balance records. 
6. 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 heat and other utilities. 
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, including touchup painting. 
10. Touch up 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 and Construction Manager 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. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 
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1.7 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. 
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 and Construction Manager] 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. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

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, starting with exterior areas first and proceeding from 
lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for ceiling, 
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 and Construction Manager. 
d. Name of Contractor. 
e. Page number. 

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

a. MS Excel electronic file. Architect, through Construction Manager, will return annotated 
file. 

b. Three paper copies. Architect, through Construction Manager, will return two copies. 

1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work 
where commencement of warranties other than date of Substantial Completion is indicated, or when 
delay in submittal of warranties might limit Owner's rights under warranty. 
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B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated 
portions of the Work that are completed and occupied or used by Owner during construction period by 
separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. 

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. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to 
identify the product or installation. Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project 
name, and name of Contractor. 

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond 
submittal package into a single indexed electronic PDF file with links enabling navigation to each 
item. Provide bookmarked table of contents at beginning of document. 

D. 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 maximum allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: 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, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign 
deposits. 
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c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 
d. Remove tools, construction equipment, machinery, and surplus material from Project site. 
e. Remove snow and ice to provide safe access to building. 
f. 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. 

g. Remove debris and surface dust from limited access spaces, including roofs, plenums, 
shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
j. 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. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar 

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

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

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

o. 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. Provide written report on completion of cleaning. 

p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
q. Leave Project clean and ready for occupancy. 

C. Pest Control: Comply with pest control requirements in the area. Prepare written report. 

D. Construction Waste Disposal: Comply with waste disposal requirements in the area. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of Substantial 
Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, 
refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating 
equipment. Where damaged or worn items cannot be repaired or restored, provide replacements. 
Remove and replace operating components that cannot be repaired. Restore damaged construction 
and permanent facilities used during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace 
finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including mechanical 
and electrical nameplates. Remove paint applied to required labels and identification. 
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3. Replace parts subject to operating conditions during construction that may impede operation or 
reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy 
starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures. 

END OF SECTION 017700 
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SECTION 030130 

MAINTENANCE OF CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Removal of deteriorated concrete and subsequent replacement and patching. 
2. Floor joint repair. 
3. Epoxy crack injection. 
4. Corrosion-inhibiting treatment. 
5. Polymer overlays. 
6. Polymer sealers. 
7. Composite structural reinforcement. 

1.3 UNIT PRICES 

A. General: Unit prices include the cost of preparing existing construction to receive the work 
indicated and costs of field quality control required for units of work completed. 

B. Concrete Removal and Replacement or Patching: Work will be paid for by the cubic meter 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 centimeter. 

C. Epoxy Crack Injection: Work will be paid for by the linear meter of crack injected. 

D. Polymer Overlays: Work will be paid for by the square meter of exposed overlay surface. 

E. Composite Structural Reinforcement: Work will be paid for by the square meter of surface to which 
composite material is applied. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, chemical 
composition, physical properties, test data, and mixing, preparation, and application instructions. 
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B. Samples: Cured samples for each exposed product and for each color and texture specified, in 
manufacturer's standard size appropriate for each type of work. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installers and manufacturers. 

B. Material Certificates: For each type of portland cement, aggregate supplied for mixing or adding to 
products at Project site. 

C. Product Test Reports: For each item herewith, for tests performed by manufacturer and witnessed by 
a qualified testing agency. 

D. Field quality-control reports. 

E. Maintenance Program: Submit before work begins. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: For each item herewith, manufacturer shall employ factory-trained 
technical representatives who are available for consultation and Project-site inspection and assistance 
at no additional cost. 

B. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer to apply each item herewith. 

C. Maintenance Program: Prepare a written plan for maintenance of cast-in-place concrete, including 
each phase or process, protection of surrounding materials during operations, and control of debris 
and runoff during the Work. Describe in detail materials, methods, equipment, and sequence of 
operations to be used for each phase of the Work. 

D. Mockups: Build mockups to demonstrate aesthetic effects and set quality standards for materials and 
execution. 
1.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's written instructions for minimum and maximum temperature requirements 
and other conditions for storage. 

B. Store cementitious materials off the ground, under cover, and in a dry location. 

C. Store aggregates covered and in a dry location; maintain grading and other required characteristics 
and prevent contamination. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are outside 
limits permitted by manufacturer. During hot weather, cool epoxy components before mixing, store 
mixed products in shade, and cool unused mixed products to retard setting. Do not apply to wet 
substrates unless approved by manufacturer. 
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1. Use only Class A epoxies when substrate temperatures are below or are expected to go below 
5 deg C within 8 hours. 

2. Use only Class A or B epoxies when substrate temperatures are below or are expected to go 
below 16 deg C within 8 hours. 

3. Use only Class C epoxies when substrate temperatures are above and are expected to stay 
above 16 deg C for 8 hours. 

B. Cold-Weather Requirements for Cementitious Materials: Do not apply unless concrete-surface and air 
temperatures are above 5 deg C and will remain so for at least 48 hours after completion of Work. 

C. Cold-Weather Requirements for Cementitious Materials: Comply with the following procedures: 

1. When air temperature is below 5 deg C, heat patching-material ingredients and existing 
concrete to produce temperatures between 5 and 32 deg C. 

2. When mean daily air temperature is between minus 4 and plus 5 deg C, cover completed Work 
with weather-resistant insulating blankets for 48 hours after repair or provide enclosure and 
heat to maintain temperatures above 0 deg C within the enclosure for 48 hours after repair. 

3. When mean daily air temperature is below minus 4 deg C, provide enclosure and heat to 
maintain temperatures above 0 deg C within the enclosure for 48 hours after repair. 

D. Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature and 
humidity conditions produce excessive evaporation of water from patching materials. Provide artificial 
shade and wind breaks, and use cooled materials as required. Do not apply to substrates with 
temperatures of 32 deg C and above. 

E. Environmental Limitations for High-Molecular-Weight Methacrylate Sealers: Do not apply when 
concrete surface temperature is below 13 deg C or above 32 deg C. Apply only to dry substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations: Obtain each color, grade, finish, type, and variety of product from single source 
with resources to provide products of consistent quality in appearance and physical properties. 

B. VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction. 

2.2 BONDING AGENTS 

A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Manufactured 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. 

B. Epoxy Bonding Agent: ASTM C 881/C 881M, Type II, Type V and free of VOCs. 

C. Latex Bonding Agent: ASTM C 1059/C 1059M, Type II at structural and exterior locations and where 
indicated, Type I at other locations. 

D. Mortar Scrub Coat: Mix consisting of 1 part portland cement and 1 part fine aggregate complying with 
ASTM C 144 except 100 percent passing a 1.18-mm sieve. 
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2.3 PATCHING MORTAR 

A. Patching Mortar, General: 

1. Only use patching mortars that are recommended by manufacturer for each applicable 
horizontal, vertical, or overhead use orientation. 

2. Color and Aggregate Texture: Provide patching mortar and aggregates of colors and sizes 
necessary to produce patching mortar where indicated that matches existing, adjacent, 
exposed concrete. Blend several aggregates if necessary to achieve suitable matches. 

3. Coarse Aggregate for Patching Mortar: ASTM C 33, washed aggregate, Size No. 8, Class 5S. 
Add to patching-mortar mix only as permitted by patching-mortar manufacturer. 

B. Job-Mixed Patching Mortar: 1 part portland cement and 2-1/2 parts fine aggregate complying with 
ASTM C 144, except 100 percent passing a 1.18-mm sieve. 

C. Cementitious Patching Mortar: Packaged, dry mix for repair of concrete. 

D. Rapid-Strengthening, Cementitious Patching Mortar: Packaged, dry mix, ASTM C 928 for repair of 
concrete. 

E. Polymer-Modified, Cementitious Patching Mortar: Packaged, dry mix for repair of concrete and that 
contains a non-redispersible latex additive as either a dry powder or a separate liquid that is added 
during mixing. 

F. Polymer-Modified, Silica-Fume-Enhanced, Cementitious Patching Mortar: Packaged, dry mix for 
repair of concrete and that contains silica fume complying with ASTM C 1240 and a non-redispersible 
latex additive as either a dry powder or a separate liquid that is added during mixing. 

2.4 PREPLACED CONCRETE MATERIALS 

A. Preplaced Aggregate: Washed aggregate, ASTM C 33, Class 5S  

B. Fine Aggregate for Grout: Fine aggregate according to ASTM C 33  

C. Grout Fluidifier for Grout: ASTM C 937. 

D. Pozzolans for Grout: ASTM C 618. 

2.5 JOINT FILLER 

A. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A Shore 
durometer hardness of at least 80 according to ASTM D 2240. 

B. Polyurea Joint Filler: Two-component, semirigid, 100 percent solids, polyurea resin with a Type A 
Shore durometer hardness of at least 80 according to ASTM D 2240. 

2.6 EPOXY CRACK-INJECTION MATERIALS 

A. Epoxy Crack-Injection Adhesive: ASTM C 881/C 881M, Type IV at structural locations and where 
indicated, Type I at other locations; free of VOCs. 
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2.7 OTHER MATERIALS 

A. Corrosion-Inhibiting Treatment: Waterborne solution of alkaline corrosion-inhibiting chemicals for 
concrete-surface application that penetrates concrete by diffusion and forms a protective film on steel 
reinforcement. 

B. Polymer Overlay: Epoxy adhesive complying with ASTM C 881/C 881M, Type III, with surface-applied 
aggregate for skid resistance; free of VOCs. 

1. Aggregate: ACI 503.3, oven-dried, washed silica sand. 
2. Color and Texture: As selected by Architect from full range of industry colors. 

C. Polymer Sealer: Low-viscosity epoxy or high-molecular-weight methacrylate penetrating sealer and 
crack filler recommended by manufacturer for penetrating and sealing cracks in exterior concrete 
traffic surfaces; free of VOCs. 

D. Composite Structural Reinforcement: Manufacturer's system consisting of carbon, glass-fiber 
reinforcement in the form of tow sheet with field-applied saturant and epoxy primers, fillers, adhesives, 
saturants, and topcoats, designed for use as externally bonded structural reinforcement for concrete. 

E. Portland Cement: ASTM C 150, Type I, II, or III unless otherwise indicated. 

2.8 MIXES 

A. General: Mix products, in clean containers, according to manufacturer's written instructions. 

1. Do not add water, thinners, or additives unless recommended by manufacturer. 
2. 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. 

3. Do not mix more materials than can be used within time limits recommended by manufacturer. 
Discard materials that have begun to set. 

B. Mortar Scrub Coat: Mix dry ingredients with enough water to provide consistency of thick cream. 

C. Dry-Pack Mortar: Mix patching-mortar dry ingredients with just enough liquid to form damp cohesive 
mixture that can be squeezed by hand into a ball but is not plastic. 

D. Grout for Use with Preplaced Aggregate: Proportion according to ASTM C 938. Add grout fluidifier to 
mixing water followed by portland cement, pozzolan, and fine aggregate. 

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 as directed by 
Architect. At columns and walls make boundaries level and plumb unless otherwise indicated. 
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C. Pachometer Testing: 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. 

D. Perform surveys as the Work progresses to detect hazards resulting from concrete-maintenance 
work. 

3.2 PREPARATION 

A. Ensure that supervisory personnel are on-site and on duty when concrete maintenance work begins 
and during its progress. 

B. Preparation for Removal of Deteriorated Concrete: Examine construction to be repaired to determine 
best methods to safely and effectively perform concrete maintenance work. Examine adjacent work to 
determine what protective measures will be necessary. Make explorations, probes, and inquiries as 
necessary to determine condition of construction to be removed in the course of repair. 

1. Verify that affected utilities have been disconnected and capped. 
2. Inventory and record the condition of items to be removed for reinstallation or salvage. 
3. Provide and maintain shoring, bracing, and temporary structural supports as required to 

preserve stability and prevent unexpected or uncontrolled movement, settlement, or collapse of 
construction being demolished and construction and finishes to remain. 

C. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, 
and surrounding buildings from harm resulting from concrete maintenance work. 

1. 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. 

2. Use only proven protection methods appropriate to each area and surface being protected. 
3. Provide barricades, barriers, and temporary directional signage to exclude public from areas 

where concrete maintenance work is being performed. 
4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular 

entrance and exit that must remain in service during course of concrete maintenance work. 
5. Contain dust and debris generated by concrete maintenance work and prevent it from reaching 

the public or adjacent surfaces. 
6. Use water-mist sprinkling and other wet methods to control dust only with adequate, approved 

procedures and equipment that ensure that such water will not create a hazard or adversely 
affect other building areas or materials. 

7. Protect floors and other surfaces along haul routes from damage, wear, and staining. 
8. Provide supplemental sound-control treatment to isolate removal and dismantling work from 

other areas of the building. 
9. Protect adjacent surfaces and equipment by covering them with heavy polyethylene film and 

waterproof masking tape or a liquid strippable masking agent. If practical, remove items, store, 
and reinstall after potentially damaging operations are complete. 

10. Neutralize and collect alkaline and acid wastes for disposal off Owner's property. 
11. Dispose of debris and runoff from 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. 

D. 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 in working order. 
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1. Prevent solids such as aggregate or mortar residue from entering the drainage system. Clean 
out drains and drain lines that become sluggish or blocked by sand or other materials resulting 
from concrete maintenance work. 

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

E. Concrete Removal: 

1. Provide shoring, bracing, and supports as necessary. Strengthen or add new supports when 
required during progress of removal work. Do not overload structural elements with debris. 

2. Saw-cut perimeter of areas indicated for removal to a depth of at least 13 mm. Make cuts 
perpendicular to concrete surfaces and no deeper than cover on reinforcement. 

3. Remove deteriorated and delaminated concrete by breaking up and dislodging from 
reinforcement. 

4. Remove additional concrete if necessary to provide a depth of removal of at least 13 mm over 
entire removal area. 

5. 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 19-mm clearance around bar. 

6. Test areas where concrete has been removed by tapping with hammer, and remove additional 
concrete until unsound and disbonded concrete is completely removed. 

7. Provide surfaces with a fractured profile of at least 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. 

8. Thoroughly clean removal areas of loose concrete, dust, and debris. 

F. Reinforcing-Bar Preparation: Remove loose and flaking rust from reinforcing bars by high-pressure 
water cleaning, or wire brushing until only tightly adhered light rust remains. 

G. Preparation of Floor Joints for Repair: Saw-cut joints full width to edges and depth of spalls, but not 
less than 19 mm deep. Clean out debris and loose concrete; vacuum or blow clear with compressed 
air. 

H. Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete to remove dirt, oils, films, and 
other materials detrimental to treatment application. 

I. Surface Preparation for Overlays: 

1. Remove delaminated material and deteriorated concrete surface material. 
2. Roughen surface of concrete to produce a surface profile matching CSP according to 

ICRI 03732. 

J. Surface Preparation for Sealers: Acid etch surface of concrete to produce a surface profile matching 
CSP 1 according to 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 to 

written requirements of sealer manufacturer. 
4. When pH is acceptable to written requirements of sealer manufacturer and surface is clean, 

vacuum dry. 

K. Surface Preparation for Sealers: Clean concrete to remove dirt, oils, films, and other materials 
detrimental to sealer application. 
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L. Surface Preparation for Composite Structural Reinforcement: Clean concrete where reinforcement 
and epoxy patching mortar is to be placed by low-pressure water cleaning to remove dirt, oils, films, 
and other materials detrimental to epoxy patching mortar. 

1. Roughen surface of concrete by sand blasting. 
2. Remove delaminated material and deteriorated concrete surface material. 
3. Sweep and vacuum roughened surface to remove debris followed by low-pressure water 

cleaning. 

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 and 
concrete 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 to reinforcing 
bars in at least two coats, allowing first coat to dry before applying second coat. Place patching mortar 
or concrete while epoxy is still tacky. If epoxy dries, recoat before placing patching mortar or concrete. 

D. Latex Bonding Agent, Type I: Apply to concrete by brush roller or spray. Allow to dry before placing 
patching mortar or concrete. 

E. Latex Bonding Agent, Type II: Mix with portland cement and scrub into concrete surface according to 
manufacturer's written instructions. Place patching mortar or concrete while bonding agent is still wet. 
If bonding agent dries, recoat before placing patching mortar or concrete. 

F. Mortar Scrub Coat for Job-Mixed Patching Mortar and Concrete: Dampen repair area and surrounding 
concrete 150 mm beyond repair area. Remove standing water and apply scrub coat with a brush, 
scrubbing it into surface and thoroughly coating repair area. If scrub coat dries, recoat before placing 
patching mortar or concrete. 

G. Slurry Coat for Cementitious Patching Mortar: Wet substrate thoroughly and then remove standing 
water. Scrub a slurry of neat patching mortar mixed with latex bonding agent into substrate, filling 
pores and voids. 

H. Placing Patching Mortar: Place as follows unless otherwise recommended in writing by manufacturer: 

1. Provide forms where necessary to confine patch to required shape. 
2. Wet substrate and forms thoroughly and then remove standing water. 
3. Pretreatment: Apply specified bonding agent, mortar scrub coat, slurry coat. 
4. General Placement: 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, force patching 
mortar to fill space behind bars by compacting with trowel from sides of bars. 

5. Vertical Patching: Place material in lifts of not more than 75 mm nor less than 3 mm. Do not 
feather edge. 

6. Overhead Patching: Place material in lifts of not more than 50 mm nor less than 3 mm. Do not 
feather edge. 

7. Consolidation: After each lift is placed, consolidate material and screed surface. 
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8. Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a rough surface for 
placing subsequent lifts. Allow each lift to reach final set before placing subsequent lifts. 

9. Finishing: 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 or surface matching adjacent concrete. 

10. Curing: 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. 

I. Dry-Pack Mortar: Use for deep cavities and where indicated. Place as follows unless otherwise 
recommended in writing by manufacturer: 

1. Provide forms where necessary to confine patch to required shape. 
2. Wet substrate and forms thoroughly and then remove standing water. 
3. Pretreatment: Apply specified bonding agent, mortar scrub coat, slurry coat. 
4. Place dry-pack mortar into cavity by hand, and compact tightly into place. 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. 

5. 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. 

6. Wet-cure patch for not less than seven days by water-fog spray or water-saturated absorptive 
cover. 

J. Concrete: Place according to: 

1. Pretreatment: Apply epoxy-modified, cementitious bonding and anticorrosion agent  to 
reinforcement and concrete substrate. 

2. Pretreatment: Apply latex bonding agent to concrete substrate. 
3. Standard Placement: 

a. Use vibrators to consolidate concrete as it is placed. 
b. At unformed surfaces, screed concrete to produce a surface that when finished with 

patching mortar will match required profile and surrounding concrete. 

4. Form-and-Pump Placement: Place concrete where indicated by form and pump method. 

a. Design and construct forms to resist pumping pressure in addition to weight of wet 
concrete. Seal joints and seams in forms and where forms abut existing concrete. 

b. Pump concrete into place from bottom to top, releasing air from forms as concrete is 
introduced. When formed space is full, close air vents and pressurize to 96 kPa. 

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. 

K. Grouted Preplaced Aggregate Concrete: Use where indicated for column and wall repairs. Place as 
follows: 

1. Design and construct forms to resist pumping pressure in addition to weight of wet grout. Seal 
joints and seams in forms and where forms abut existing concrete. 

2. Apply epoxy-modified cementitious bonding and anticorrosion agent to reinforcement and 
concrete substrate. 

3. Place aggregate in forms, consolidating aggregate in lifts as it is placed. Pack aggregate into 
upper areas of forms to achieve intimate contact with concrete surfaces. 
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4. Fill forms with water to thoroughly dampen aggregate and substrates. Drain water from forms 
before placing grout. 

5. Pump grout into place at bottom of preplaced aggregate, forcing grout upward. Release air 
from forms at top as grout is introduced. When formed space is full and grout flows from air 
vents, close vents and pressurize to 96 kPa. 

6. 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. 

7. Repair voids with patching mortar and finish to match surrounding concrete. 

L. Floor-Joint Repair: Cut out deteriorated concrete and reconstruct sides of joint with patching mortar as 
indicated on Drawings. Install joint filler in nonmoving floor joints where indicated and as follows: 

1. Depth: Install joint filler to a depth of at least 19 mm. Use fine silica sand no more than 6 mm 
deep to close base of joint. Do not use sealant backer rods or compressible fillers below joint 
filler. 

2. Top Surface: Install joint 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. 

M. Epoxy Crack Injection: 

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 6 mm thick by 25 
mm wider than crack. 

4. Inject cracks wider than 0.075 mm to a depth of 200 mm. 
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. 

N. 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 or applying a sealer or overlay. 

O. Polymer Overlay: Apply according to ACI 503.3. 

1. Apply to traffic-bearing surfaces, including parking areas and walks. 

P. 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. 

Q. Composite Structural Reinforcement Using Fiber Tow Sheet and Saturant: Unless otherwise 
recommended by manufacturer, install as follows: 

1. Apply epoxy primer using brush or short nap roller to prepared concrete surfaces in areas 
where composite structural reinforcement will be applied. 

2. After primer has set, patch surface defects with epoxy filler and allow to set before beginning 
reinforcement application. 

3. Apply epoxy saturant to fiber tow sheet or primed and patched surface using roller. Apply fiber 
tow sheet to primed and patched surface while saturant is still wet, using pressure roller to 
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remove air pockets. Remove paper backing from fiber tow sheet and apply additional epoxy to 
fully saturate tow sheet. 

4. Apply additional layers using same procedure, fully saturating each layer with epoxy. 
5. After saturant has cured, apply protective topcoat by brush roller or spray. 

R. Composite Structural Reinforcement Using Preimpregnated Fiber Sheet: Unless otherwise 
recommended by manufacturer, install as follows: 

1. Patch surface defects with epoxy mortar and allow to set before beginning reinforcement 
application. 

2. Apply epoxy adhesive to a thickness of 1.6 mm to prepared concrete surfaces. 
3. Clean fiber sheet with acetone or other suitable solvent, and apply epoxy adhesive to a 

thickness of 1.6 mm. 
4. Apply adhesive-coated fiber sheet to adhesive-coated concrete and roll with a hard rubber 

roller until fiber sheet is fully embedded in adhesive, air pockets are removed, and adhesive is 
forced out from beneath fiber sheet at edges. 

5. Apply additional layers using same procedure. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Packaged, Cementitious Patching Mortar: randomly selected sets of samples for each type of 
mortar required, tested according to ASTM C 928. 

2. Job-Mixed Patching Mortar: randomly selected sets of samples for each type of mortar 
required, tested for compressive strength according to ASTM C 109/C 109M. 

3. Grouted Preplaced Aggregate: Tested for compressive strength of grout according to 
ASTM C 942. 

4. Joint Filler: Core-drilled samples to verify proper installation. 

5. Epoxy Crack Injection: Core-drilled samples to verify proper installation. 

C. Product will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 030130 
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SECTION 033500 
 

CONCRETE FINISHING 

PART 1.0 GENERAL 

 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply` to this Section. 

 
1.2 SUMMARY 

A. This Section includes:  
1. Single application cure-seal-hardener for new concrete floors. 
2. Precautions for avoiding staining concrete before and after application 

B. Related Sections include the following: 

1. Cast-In-Place Concrete: Division 03 Cast-In-Place Concrete sections. 

1.3 REFERENCES 

A. ASTM – American Society of Testing and Materials 

1.4 SUBMITTALS 

A. Product Data: Submit product data, including manufacturer's SPEC-DATA sheet, installation 
instructions and technical bulletins for specified products. 

B. Certificates: Manufacturer's certification that the installer is acceptable. 

C. Maintenance Data: Maintenance instructions, including precautions for avoiding staining after 
application. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by cure-seal 
hardener manufacturer as experienced and with sufficient trained staff to install manufacturer’s 
products according to specified requirements.  A manufacturer’s willingness to sell its product to 
Contractor or to an installer engaged by Contractor does not in itself confer qualification on the buyer. 

B. Source Limitations: Obtain cure-seal hardener through one source from a single manufacturer. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. General: Comply with Division 01 Product Requirements section. 

B. Delivery: Deliver materials in manufacturer's original, unopened, undamaged containers with 
identification labels intact 

C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions 
and at temperature and humidity conditions recommended by the manufacturer. 

D. Handling: Protect materials from dirt, corrosion, oil, grease and other contaminants. 

PART 2.0  PRODUCTS 

2.1 PRODUCTS 

A. CURE-SEAL-HARDENER MATERIAL 
1. A water-based chemically reactive penetrating sealer and hardener that seals by densifying 

concrete so that water molecules cannot pass through, but air and water vapor can, and allows 
concrete to achieve full compressive strength, minimizing surface crazing and eliminating 
dusting. 
a. Abrasion Resistance to Revolving Disks: At least a 32.5% improvement over untreated 

samples when tested in accordance with ASTM C779. 
b. Surface Adhesion: At least a 22% increase in adhesion for epoxy when tested in 

accordance with ASTM D3359. 
c. Hardening: As follows when tested in accordance with ASTM C39: 

1) a. After 7 Days: An increase of at least 40% over untreated samples. 
2) b. After 28 Days: An increase of at least 38% over untreated samples. 

d. Coefficient of Friction: 0.86 dry, 0.69 wet when tested in accordance with ASTM C1028. 
e. Rebound Number: An increase of at least 13.3% over untreated samples when tested 

in accordance with ASTM C805. 
f. Light Exposure Degradation: No evidence of adverse effects on treated samples when 

tested in accordance with ASTM G23. 

PART 3.0  EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

A. Compliance: Comply with manufacturer's product data, including product technical bulletins, product 
catalog installation instructions and product carton instructions for installation. 

3.2 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared and are suitable for application 
of product. 
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B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

3.3 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 
 
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result 

for the substrate under the project conditions. 
 
C. If construction equipment must be used for application, diaper all components that might drip oil, 

hydraulic fluid or other liquids. 

3.4 INSTALLATION 

A. New Concrete: Apply cure-seal-hardener to new concrete as soon as the concrete is firm enough to 
work on after troweling; with colored concrete, wait a minimum of 30 days before application. 

1. Spray on at rate of 200 ft2/gal (5 m2/L). 
2. Keep surface wet with cure-seal-hardener for a minimum soak-in period of 30 minutes without 

allowing it to dry out or become slippery. In hot weather, slipperiness may appear before the 30 
minute time period has elapsed. If that occurs, apply additional cure-seal-hardener as needed 
to keep the entire surface in a non-slippery state for the first 15 minutes. For the remaining 15 
minutes, mist the surface as needed with water to keep the material in a non-slippery state. In 
hot weather conditions, follow manufacturer's special application procedures. 

3. When the treated surface becomes slippery after this period, lightly mist with water until 
slipperiness disappears. 

4. Wait for surface to become slippery again, and then flush entire surface with water to remove 
all cure-seal-hardener residue. 

5. Squeegee surface completely dry, flushing any remaining slippery areas until no residue 
remains. 

6. Wet vacuum or scrubbing machines can be used in accordance with manufacturer's 
instructions to remove residue. 

 
3.5            BROOM FINISHING  
 1. After bleed water has evaporated from the concrete, trowel the surface. 
 2. Broom the surface by running perpendicular to the slope from end to end without lifting the broom 
 3. Whenever possible, broom towards a drain. 
 4. Apply a curing agent by spraying curing compound. 
 5. Seal the concrete with slip resistant finishing. 

3.6 PROTECTION 

B. Protect installed floors for at least 3 months until chemical reaction process is complete. 
 
1. Do not allow traffic on floors for 3 hours after application. 
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2. Do not allow parking of vehicles on concrete slab. 
3. If vehicles must be temporarily parked on slab, place dropcloths under vehicles during entire 

time parked. 
4. Do not allow pipe cutting using pipe cutting machinery on concrete slab. 
5. Do not allow temporary placement and storage of steel members on concrete slabs. 
6. Clean up spills immediately and spot-treat stains with degreaser or oil emulsifier. 
7. Clean floor regularly in accordance with manufacturer's recommendations. 

END OF SECTION 033500 
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PRECAST ARCHITECTURAL CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Architectural precast concrete wheelstop units for vehicular parking stalls in parking structures. 

2. Precast concrete molding in textured elastomeric paint finish for façade (verify molding 
schedule) 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide architectural precast concrete units and connections capable of 
withstanding the following design loads within limits and under conditions indicated: 

1. Loads:  As indicated, or verify with structural design criteria or with fabricator’s standards. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit manufacturer’s product data of precast wheel stops and epoxy adhesive for 
approval. 

B. Design Mixtures:  For each precast concrete mixture.  Include compressive strength and water-
absorption tests. 

C. Shop Drawings:  Detail fabrication and installation of architectural precast concrete units.  Indicate 
locations, plans, elevations, dimensions, shapes, and cross sections of each unit.  Include installation 
details for approval. 

D. Samples:  Provide two (2) full size mock-ups of architectural precast concrete.  

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Precast concrete shall be manufactured for the intended purpose by a 
company or firm specializing in the manufacture of precast concrete. A firm that assumes 
responsibility for engineering architectural precast concrete units to comply with performance 
requirements. This responsibility includes preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Wheel stops: Precast, air-entrained concrete; 5000psi compressive strength, to withstand constant 
use and rough service. Each precast wheel stop unit shall be reinforced with two (2) 12mm diameter 
deformed steel reinforcing bars minimum.  Provide chamfered corners and drainage slots on 
underside, and provide holes for dowel-anchoring to substrate. Unless indicated otherwise, provide 
stops of 1800mm length. 

B. Moldings: Precast, shall be designed in accordance with the latest edition of ACI 318 and shall be 
fabricated in accordance with the provisions of PCI MNL 117. Concrete shall conform to the 
requirements for 28-day minimum compressive strength as shown on structural drawings or shop 
drawings with approved design calculations. 

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing 
selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-
reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B and C for flowable 
grout and of consistency suitable for application within a 30-minute working time. 

D. Steel Bars for Installation: Epoxy-coated rebar, 16mm diameter. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Securely attach wheel stops into slab with not less than two (2) galvanized steel dowels embedded in 
holes cast into wheel stops.  Firmly bond each dowel to wheel stop and to slab. 

B. Grouting Connections:  Grout connections where required or indicated.  Retain grout in place until 
hard enough to support itself.  Pack spaces with stiff grout material, tamping until voids are completely 
filled.  Keep grouted joints damp for not less than 24 hours after initial set.  Promptly remove grout 
material from exposed surfaces before it affects finishes or hardens. 

3.2 REPAIRS 

A. Repair damaged architectural precast concrete wheel stop units if permitted by Architect.  The 
Architect reserves the right to reject repaired units that do not comply with requirements. 

B. Repairs to moldings shall be deemed acceptable if the structural adequacy and/or aesthetic 
appearance is not impaired, subject to PCI MNL 117 repair/patching. 

C. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of 
adjacent exposed surfaces and show no apparent line of demarcation between original and repaired 
work, when viewed in typical daylight illumination from a distance of 6 meters. 

D. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to 
ASTM A 780. 

E. Wire brush, clean, and paint damaged prime-painted components with same type of shop primer. 
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F. Remove and replace damaged architectural precast concrete wheel stop units when repairs do not 
comply with requirements. 

3.3 CLEANING 

A. Clean surfaces of precast concrete units exposed to view. 

B. Clean mortar, plaster, and other deleterious material from concrete surfaces and adjacent materials 
immediately. 

C. Clean exposed surfaces of precast concrete wheel stop units after installation and completion of joint 
treatment to remove markings, dirt, and stains. 

1. Perform cleaning procedures, if necessary, according to precast concrete wheel stop 
fabricator's recommendations.  Clean soiled precast concrete surfaces with detergent and 
water, using stiff fiber brushes and sponges, and rinse with clean water.  Protect other work 
from staining or damage due to cleaning operations. 

2. Do not use cleaning materials or processes that could change the appearance of exposed 
concrete finishes or damage adjacent materials. 

END OF SECTION 034500 
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SECTION 035300 
 

CONCRETE TOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fine-aggregate concrete floor topping. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.1 CONCRETE FLOOR TOPPINGS 

A. Fine-Aggregate Concrete Floor Topping: Proportion normal-weight concrete mixture as follows 

1. Minimum Compressive Strength: 3000 psi (20.7 MPa) at 28 days. 
2. Minimum Cementitious Materials Content: 540 lb/cu. yd. (320 kg/cu. m). 
3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch (25 mm). 
4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-

mm) nominal maximum aggregate size. 
5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 

nominal maximum aggregate size. 
6. Air Content:  Do not allow air content of troweled finished toppings to exceed 3 percent. 
7. Steel-Fiber Reinforcement:  Add to concrete mixture, according to manufacturer's written 

instructions, at a rate of 50 lb/cu. yd. (29.7 kg/cu. m). 
8. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended rate, 

but not less than 1.5 lb/cu. yd. (0.90 kg/cu. m).  

2.2 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh 
concrete. 
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B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 25 
percent solids content, minimum. 

2.3 RELATED MATERIALS 

A. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, aromatic polyurea with a Type A 
Shore durometer hardness range of 90 to 95 per ASTM D 2240. 

B. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

C. Portland Cement:  ASTM C 150, Type I or II. 

D. Sand:  ASTM C 404, fine aggregate passing No. 16 (1.18-mm) sieve. 

E. Water:  Potable. 

F. Acrylic-Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

G. Epoxy Adhesive:  ASTM C 881/C 881M, Type V, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class and grade to suit requirements. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Existing Concrete:  Remove existing surface treatments and deteriorated and unsound concrete.  
Mechanically abrade base slabs to produce a heavily scarified surface profile with an amplitude of 
6mm. 

1. Prepare and clean existing base slabs according to concrete floor topping manufacturer's 
written instructions.  Fill voids, cracks, and cavities in base slabs. 

2. Saw cut contraction and construction joints in existing concrete to a depth of 13 mm and fill 
with semirigid joint filler. 

3. To both sides of joint edges and at perimeter of existing base slab mechanically remove a 100-
mm wide and 0- to 25-mm-deep, tapered wedge of concrete and retexture surface. 

B. Install joint-filler strips where topping abuts vertical surfaces. 

3.2 FLOOR TOPPING APPLICATION 

A. Start floor topping application in presence of manufacturer's technical representative. 
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B. Deferred Floor Topping:  Within 72 hours of placing base slabs, mix and scrub bonding slurry into 
dampened concrete to a thickness of 1.6 to 3 mm, without puddling.  Place floor topping while slurry is 
still tacky. 

C. Place concrete floor topping continuously in a single layer, tamping and consolidating to achieve tight 
contact with bonding surface.  Do not permit cold joints or seams to develop within pour strip. 

1. Screed surface with a straightedge and strike off to correct elevations. 
2. Slope surfaces uniformly where indicated. 
3. Begin initial floating using bull floats to form a uniform and open-textured surface plane free of 

humps or hollows. 

D. Finishing:  Consolidate surface with power-driven floats as soon as concrete floor topping can support 
equipment and operator.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes 
and restraightening until concrete floor topping surface has a uniform, smooth, granular texture. 

1. Hard Trowel Finish:  After floating surface, apply first trowel finish and consolidate concrete 
floor topping by power-driven trowel without allowing blisters to develop.  Continue troweling 
passes and restraighten until surface is smooth and uniform in texture. 

E. Construction Joints:  Construct joints true to line with faces perpendicular to surface plane of concrete 
floor topping, at locations indicated or as approved by Architect. 

1. Coat face of construction joint with epoxy adhesive at locations where concrete floor topping is 
placed against hardened or partially hardened concrete floor topping. 

F. Contraction Joints:  Form weakened-plane contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 3mm wide joints into concrete floor topping 
when cutting action will not tear, abrade, or otherwise damage surface and before random contraction 
cracks develop. 

1. Form joints in concrete floor topping over contraction joints in base slabs, unless otherwise 
indicated. 

2. Construct contraction joints for a combined depth equal to topping thickness and not less than 
one-fourth of base-slab thickness. 

3. Construct contraction joints for a depth equal to one-half of concrete floor topping thickness, 
but not less than 13 mm deep. 

3.3 PROTECTING AND CURING 

A. General:  Protect freshly placed concrete floor topping from premature drying and excessive cold or 
hot temperatures. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete floor topping surfaces in hot, dry, or 
windy conditions before and during finishing operations.  Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying floor topping, but before float 
finishing. 

C. Begin curing immediately after finishing concrete floor topping.  Cure by one or a combination of the 
following methods, according to concrete floor topping manufacturer's written instructions: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than 7 days. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 

curing concrete for not less than seven days. 
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3. Curing Compound:  Apply uniformly in two coats in continuous operations by power spray or 
roller according to manufacturer's written instructions. 

3.4 JOINT FILLING 

A. Prepare and clean contraction joints and install semirigid joint filler, according to manufacturer's 
written instructions, once topping has fully cured. 

B. Install semirigid joint filler full depth of contraction joints.  Overfill joint and trim semirigid joint filler flush 
with top of joint after hardening. 

3.5 REPAIRS 

A. Defective Topping:  Repair and patch defective concrete floor topping areas, including areas that have 
not bonded to concrete substrate. 

END OF SECTION 035300 
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SECTION 035416 
  

HYDRAULIC CEMENT UNDERLAYMENT 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes hydraulic-cement-based, polymer-modified, self-leveling underlayment for application 
below interior floor coverings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer who is approved by manufacturer for application of underlayment 
products required for this Project. 

B. Product Compatibility:  Manufacturers of underlayment and floor-covering systems certify in writing 
that products are compatible. 

PART 2 - PRODUCTS 

2.1 HYDRAULIC-CEMENT-BASED UNDERLAYMENTS <F-1, F-2, F-3, F-4, F-5, F-6> 

A. Underlayment:  Hydraulic-cement-based, polymer-modified, self-leveling product that can be applied 
in minimum uniform thickness of 4 mm and that can be feathered at edges to match adjacent floor 
elevations. 
1. Cement Binder:  ASTM C 150, portland cement, or hydraulic or blended hydraulic cement as 

defined by ASTM C 219. 
2. Compressive Strength:  Not less than 4000 psi (27.6 MPa) at 28 days when tested according 

to ASTM C 109/C 109M. 

B. Water:  Potable and at a temperature of not more than 70 deg F (21 deg C). 

C. Primer:  Multi-purpose Primer SU-PE 260 
1. Liquid dispersion multi-purpose primer and bonding agent.  
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2. Composition: Modified styrene-acrylate copolymers, wetting and de-foaming agents, 
preservatives and water. 

3. Primer shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, 
Subpart D. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks to prevent cracks from telegraphing (reflecting) through 
underlayment. 

2. Fill substrate voids to prevent underlayment from leaking. 

B. Concrete Substrates:  Mechanically remove laitance, glaze, efflorescence, curing compounds, form-
release agents, dust, dirt, grease, oil, and other contaminants that might impair underlayment bond. 

C. Adhesion Tests:  After substrate preparation, test substrate for adhesion with underlayment. 

3.2 APPLICATION 

A. General:  Mix and apply underlayment components applied in minimum uniform thickness of 4 mm 
according to manufacturer's written instructions. 

1. Close areas to traffic during underlayment application and for time period after application 
recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum underlayment-to-substrate and 
intercoat adhesion. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply underlayment to produce uniform, level surface. 
1. Feather edges to match adjacent floor elevations. 

D. Cure underlayment.  Prevent contamination during application and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in writing by 
underlayment manufacturer. 

F. Remove and replace underlayment areas that evidence lack of bond with substrate, including areas 
that emit a "hollow" sound when tapped. 

END OF SECTION 035416 
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SECTION 042000 

UNIT MASONRY 

PART 1.0  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete masonry units (CMU's)  
a. 150mm thick Concrete Hollow Blocks. 
b. 100mm thick Concrete Hollow Blocks. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below.  Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense. 

 
1. Concrete Masonry Unit Test:  For each type of unit required, according to ASTM C 140 for 

compressive strength. 
2. Mortar Test (Property Specification):  For each mix required, according to 

ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and 
ASTM C 91 for air content]. 

3. Mortar Test (Property Specification):  For each mix required, according to ASTM C 780 for 
compressive strength. 

4. Grout Test (Compressive Strength):  For each mix required, according to ASTM C 1019. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For reinforcing steel.  Detail bending and placement of unit masonry reinforcing bars. 
 Comply with ACI 315 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each type and size of product indicated.  For masonry units include data on 
material properties and material test reports substantiating compliance with requirements. 

B. Mix Designs:  For each type of mortar. Include description of type and proportions of ingredients. 

1. Include test reports for mortar mixes required to comply with property specification.  Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, 
and ASTM C 91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 
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1.5 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents. 

B. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects.  Comply with requirements in Division 01 Section "Quality 
Requirements" for mockups. 

1. Build sample panels for typical interior wall in sizes approximately 60 inches (1500 mm)] long 
by 48 inches (1200 mm) high by full thickness. 

PART 2.0  PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where 
such defects will be exposed in the completed Work. 

B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent 
masonry thickness, or by other means, as acceptable to authorities having jurisdiction. 

2.2 CONCRETE MASONRY UNITS 

A. Regional Materials:  CMUs shall be manufactured within 500 miles (800 km) of Project site from 
aggregates and cement that have been extracted, harvested, or recovered, as well as manufactured, 
within 500 miles (800 km) of Project site. 

B. Shapes:  Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

C. CMUs:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength as indicated in the Structural Plans. 
a. 150mm thick 
b. 100mm thick 

2.3 CONCRETE AND MASONRY LINTELS 

A. General:  Provide one of the following: 

B. Concrete Lintels:  ASTM C 1623, matching CMUs in color, texture, and density classification; and with 
reinforcing bars indicated. Provide lintels with net-area compressive strength not less than CMUs. 

C. Masonry Lintels:  Prefabricated or built-in-place masonry lintels made from bond beam CMUs with 
reinforcing bars placed as indicated and filled with coarse grout. 
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2.4 MORTAR AND GROUT MATERIALS 

A. Regional Materials:  Aggregate for mortar and grout, cement, and lime shall be extracted, harvested, 
or recovered, as well as manufactured, within 500 miles (800 km) of Project site. 

B. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather 
construction.  Provide natural color or white cement as required to produce mortar color indicated. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no 
other ingredients. 

E. Masonry Cement:  ASTM C 91. 

F. Water:  Potable. 

2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 
(Grade 420). 

2.6 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible 
up to 35 percent; formulated from [neoprene] [urethane] [or] [PVC]. 

B. Preformed Control-Joint Gaskets:  Made from [styrene-butadiene-rubber compound, complying with 
ASTM D 2000, Designation M2AA-805] [or] [PVC, complying with ASTM D 2287, Type PVC-65406] 
and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and 
configuration as indicated. 

2.7 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use [portland cement-lime] [or] [masonry cement] mortar unless otherwise indicated. 
3. For exterior masonry, use [portland cement-lime] [or] [masonry cement] mortar. 
4. For reinforced masonry, use [portland cement-lime] [or] [masonry cement] mortar. 
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 

regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before 
delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, [Proportion] [Property] Specification.  Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For masonry below grade or in contact with earth, use [Type M] [Type S]. 
2. For reinforced masonry, use [Type S] [Type N]. 
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3. For mortar parge coats, use [Type S] [or] [Type N]. 
4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for 

interior load-bearing walls; for interior non-load-bearing partitions; and for other applications 
where another type is not indicated, use Type N. 

5. For interior non-load-bearing partitions, Type O may be used instead of Type N. 

PART 3.0  EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to 
fit adjoining construction. 

3.2 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses 
and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-
than-half-size units, particularly at corners, jambs, and, where possible, at other locations. 

B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running 
bond; do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners 
or jambs. 

C. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in 
solidly with masonry around built-in items. 

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

E. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, 
and similar items unless otherwise indicated. 

3.3 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3. With webs fully bedded in mortar in grouted masonry, including starting course on footings. 
4. With entire units, including areas under cells, fully bedded in mortar at starting course on 

footings where cells are not grouted. 

3.4 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 
mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches 
(150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet 

walls. 
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3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and 
extending 12 inches (305 mm) beyond openings[ in addition to continuous reinforcement]. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

3.5 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or 
concrete to comply with the following: 

1. Provide an open space not less than [1/2 inch (13 mm)] [1 inch (25 mm)] [2 inches (50 mm)] 
wide between masonry and structural steel or concrete unless otherwise indicated.  Keep open 
space free of mortar and other rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 

inches (915 mm) o.c. horizontally. 

3.6 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. 
 Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support 
forms to maintain position and shape during construction and curing of reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently 
to carry their own weight and other loads that may be placed on them during construction. 

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches (1520 mm). 

3.7 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests 
and inspections.  Retesting of materials that fail to comply with specified requirements shall be done at 
Contractor's expense. 

B. Inspections:  [Level 1] special inspections according to the "International Building Code." 

1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar. 
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2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction:  One set of tests. 

D. Testing Frequency:  One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof. 

E. Concrete Masonry Unit Test:  For each type of unit provided, according to ASTM C 140 for 
compressive strength. 

F. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to 
ASTM C 780. 

G. Mortar Test (Property Specification):  For each mix provided, according to ASTM C 780.  Test mortar 
for  mortar air content and compressive strength. 

 

3.8 MASONRY WASTE DISPOSAL 

A. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material 
as fill is placed. 

1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 044200 

EXTERIOR STONE CLADDING 

PART 1.0  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Dimension stone panels set with individual anchors. 
2. Dimension stone panels mechanically anchored on prefabricated steel frames. 

1.2 ALLOWANCES 

A. Preconstruction and quality-control testing is part of testing and inspecting allowance. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each variety of stone, stone accessory, and manufactured product. 

B. Shop Drawings:  Show fabrication and installation details for dimension stone cladding assembly, 
including dimensions and profiles of stone units. 

1. Show locations and details of joints both within dimension stone cladding assembly and 
between dimension stone cladding assembly and other construction. 

2. Show locations and details of anchors 
3. Show direction of veining, grain, or other directional pattern. 

C. Stone Samples:  Sets for each variety, color, and finish of stone required; not less than 12 inches (300 
mm) square. 

D. Colored Pointing Mortar Samples:  For each color required. 

E. Sealant Samples:  For each type and color of joint sealant required. 

F. Delegated-Design Submittal:  For dimension stone cladding assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: 

1. Stone Test Reports:  For each stone variety proposed for use on Project, by a qualified testing 
agency, indicating compliance with required physical properties, other than abrasion 
resistance, according to referenced ASTM standards.  Base reports on testing done within 
previous 5 years. 

B. Preconstruction test reports. 

C. Source quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 

B. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of typical exterior wall area not less than 72 inches (1800 mm) long by 48 
inches (1200 mm) high 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Stone Testing:  Engage a qualified independent testing agency to perform 
preconstruction testing. 

1. Furnish test specimens that are representative of materials proposed for incorporation into the 
Work. 

2. Physical Property Tests:  For stone variety proposed for use on Project, tested for compliance 
with physical property requirements, other than abrasion resistance, according to referenced 
ASTM standards. 

3. Flexural Strength Tests:  For stone variety, thickness, orientation of cut, and finish, proposed 
for use on Project, tested according to ASTM C 880/C 880M, in both wet and dry conditions. 

4. Anchorage Tests:  For[ stone variety, orientation of cut, finish, and anchor type proposed for 
use on Project, tested according to ASTM C 1354/C 1354M. 

1.7 FIELD CONDITIONS 

A. Hot-Weather Requirements:  Comply with hot-weather construction and protection requirements for 
masonry contained in ACI 530.1/ASCE 6/TMS 602. 

B. Environmental Limitations for Sealants:  Do not install sealants when ambient and substrate 
temperatures are outside limits permitted by sealant manufacturer or below 40 deg F (5 deg C) or 
when joint substrates are wet. 

PART 2.0  PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Stone:  Obtain each variety of stone, regardless of finish, from single quarry. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 Section 
"Quality Requirements," to design dimension stone cladding assembly. 

B. General:  Design stone anchors and anchoring systems according to ASTM C 1242. 

1. Stone anchors shall withstand not less than two times the weight of the stone cladding in both 
compression and tension. 
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C. Structural Performance:  Dimension stone cladding assembly shall withstand the effects of gravity 
loads and the following loads and stresses within limits and under conditions indicated: 

1. Wind Loads:  As indicated. 
2. Equipment Loads:  Allow for loads due to window cleaning and maintenance equipment. 

D. Seismic Performance:  Dimension stone cladding assembly shall withstand the effects of earthquake 
motions determined according to [ASCE/SEI 7] 

1. Component Importance Factor:  [1.5]. 

E. Safety Factors for Stone:  Design dimension stone cladding assembly to withstand loads indicated 
without exceeding stone's allowable working stress determined by dividing stone's average ultimate 
strength, as established by testing, by the following safety factors: 

1. Safety Factor for Granite:  3 

2.3 GRANITE  

A. Material Standard:  Comply with ASTM C 615. 

B. Regional Materials:  Granite shall be fabricated within 500 miles (800 km) of Project site from stone 
that has been extracted within 500 miles (800 km) of Project site. 

C. Finish:  Polished, As indicated/ Match Architect's sample. 

D. Match Architect's samples for color, finish, and other stone characteristics relating to aesthetic effects. 

2.4 ANCHORS AND FASTENERS 

A. Fabricate anchors, including shelf angles, from stainless steel, ASTM A 240/A 240M or ASTM A 666, 
Type 316, temper as required to support loads imposed without exceeding allowable design stresses. 
 Fabricate dowels and pins for anchors from stainless steel, ASTM A 276, Type 316. 

B. Fabricate shelf angles for limestone from hot-dip galvanized steel, ASTM A 36/A 36M for materials 
and ASTM A 123/A 123M for galvanizing. 

C. Cast-in-Place Concrete Inserts:  Either threaded or wedge type unless otherwise indicated; galvanized 
ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel, with 
capability to sustain, without failure, a load equal to 4 times the loads imposed as determined by 
testing per ASTM E 488, conducted by a qualified independent testing agency.  Provide bolts, 
washers, and shims as needed, all hot-dip galvanized per ASTM F 2329. 

D. Postinstalled Anchor Bolts for Concrete and Masonry:  Chemical anchors, torque-controlled expansion 
anchors or undercut anchors made from stainless-steel components complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group A1 or A4) for bolts 
and nuts; ASTM A 240/A 240M, ASTM A 276, or ASTM A 666, Type 304 or 316, for anchors, with 
capability to sustain, without failure, a load equal to 4 times the loads imposed, for concrete, or 6 times 
the load imposed, for masonry, as determined by testing per ASTM E 488, conducted by a qualified 
independent testing agency. 

E. Threaded Fasteners:  Heavy hexagon structural bolts, heavy hexagon nuts, and hardened washers. 
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1. For stainless steel, use annealed stainless-steel bolts, nuts, and washers; for bolts, 
ASTM F 593 (ASTM F 738M); and for nuts, ASTM F 594 (ASTM F 836M), Alloy [Group 1 (A1)] 
[Group 2 (A4)]. 

F. Weld Plates for Installation in Concrete:  Comply with Division 05 Section "Metal Fabrications." 

2.5 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-weather 
construction, natural color or white as required to produce mortar color indicated. 

1. Low-Alkali Cement:  Portland cement for use with limestone shall contain not more than 0.60 
percent total alkali when tested according to ASTM C 114. 

B. Hydrated Lime:  ASTM C 207. 

C. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in 
mortar mixes and complying with ASTM C 979.  Pigments shall have a record of satisfactory 
performance in mortar. 

D. Aggregate:  ASTM C 144; except for joints narrower than 1/4 inch (6 mm), and [pointing mortar, 100 
percent shall pass No. 16 (1.18-mm) sieve. 

E. Water:  Potable. 

2.6 STONE ACCESSORIES 

A. Setting Shims:  Strips of [resilient plastic] [or] [vulcanized neoprene, Type A Shore durometer 
hardness of 50 to 70], nonstaining to stone, of thickness needed to prevent point loading of stone on 
anchors and of depths to suit anchors without intruding into required depths of pointing materials. 

B. Concealed Sheet Metal Flashing:  Fabricated from  zinc-tin, alloy-coated stainless steel in thicknesses 
indicated, but not less than 0.0156 inch (0.4 mm) thick, and complying with Division 07 Section "Sheet 
Metal Flashing and Trim." 

C. Weep and Vent Tubes:  [Medium-density polyethylene tubing, 1/4-inch (6-mm) OD] [Rectangular, 
cellular, polypropylene or clear butyrate extrusion, 3/8 by 1-1/2 inches (9 by 38 mm)], of length 
required to extend from exterior face of stone to cavity behind. 

D. Cellular Plastic Weep Hole/Vents:  One-piece, flexible extrusion made from UV-resistant 
polypropylene copolymer, of length required to extend from exterior face of stone to cavity behind, in 
color selected from manufacturer's standard. 

E. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, of length required to extend 
from exterior face of stone to cavity behind, in color selected from manufacturer's standard. 

F. Sealants for Joints in Dimension Stone Cladding:  Manufacturer's standard chemically curing, 
elastomeric sealants of base polymer indicated below that comply with applicable requirements in 
Division 07 Section "Joint Sealants" and do not stain stone: 

1. Silicone joint sealant. 
2. Urethane joint sealant. 
3. Preformed foam joint sealant. 
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G. Sealant for Filling Kerfs:  Same sealant used for joints in dimension stone. [Manufacturer's standard 
chemically curing, elastomeric sealants of base polymer and characteristics indicated below that 
comply with applicable requirements in Division 07 Section "Joint Sealants" and that do not stain 
stone:] 

1. Single-component, nonsag, neutral-curing, medium- to high-modulus silicone sealant; 
Class 25, Use NT (nontraffic), and Use M (masonry). 

2. Single-component, nonsag, urethane sealant; Class 25, Use T (traffic), and Use M (masonry). 

2.7 STONE FABRICATION 

A. Control depth of stone and back check to maintain minimum clearance of 1-1/2 inches (38 mm) 
between backs of stone units and surfaces or projections of structural members, fireproofing (if any), 
backup walls, and other work behind stone. 

B. Dress joints (bed and vertical) straight and at right angle to face unless otherwise indicated.  Shape 
beds to fit supports. 

C. Finish exposed faces and edges of stone[, except sawed reveals,] to comply with requirements 
indicated for finish and to match approved samples[ and mockups]. 

D. Cut stone to produce uniform joints 3/8 inch (10 mm) wide and in locations indicated. 

E. Contiguous Work:  Provide chases, reveals, reglets, openings, and similar features as required to 
accommodate contiguous work. 

F. Fabricate molded work, including washes and drips, to produce stone shapes with a uniform profile 
throughout entire unit length, with precisely formed arris slightly eased to prevent snipping, and with 
matching profile at joints between units. 

2.8 MORTAR MIXES 

A. General:  Comply with referenced standards and with manufacturers' written instructions.  Do not use 
admixtures unless otherwise indicated. 

B. Portland Cement-Lime Setting Mortar:  Comply with ASTM C 270, Proportion Specification, Type S. 

1. Set granite with Type S mortar. 

C. Pointing Mortar:  Comply with ASTM C 270, Proportion Specification, Type S Provide pointing mortar 
mixed to match Architect's sample and complying with the following: 

1. Pigmented Pointing Mortar:  Do not exceed pigment-to-cement ratio of 1:10, by weight. 
2. Point granite with Type S mortar. 

PART 3.0  EXECUTION 
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3.1 SETTING DIMENSION STONE CLADDING, GENERAL 

A. Execute dimension stone cladding installation by skilled mechanics and employ skilled stone fitters at 
Project site to do necessary field cutting as stone is set.  Use power saws with diamond blades to cut 
stone. 

B. Set stone to comply with requirements indicated.  Install anchors, supports, fasteners, and other 
attachments indicated or necessary to secure dimension stone cladding in place.  Shim and adjust 
anchors, supports, and accessories to set stone accurately in locations indicated, with uniform joints of 
widths indicated, and with edges and faces aligned according to established relationships and 
indicated tolerances. 

C. Provide expansion, control, and pressure-relieving joints of widths and at locations indicated. 

1. Sealing expansion and other joints is specified in Division 07 Section "Joint Sealants." 
2. Keep expansion joints free of mortar and other rigid materials. 

D. Install concealed flashing at continuous shelf angles, lintels, ledges, and similar obstructions to 
downward flow of water, to divert water to building exterior.  Extend flashing 6 inches (150 mm) at 
ends and turn up not less than 2 inches (50 mm) to form end dams. 

E. Keep cavities open where unfilled space is indicated between back of stone units and backup wall; do 
not fill cavities with mortar or grout. 

1. Place weep holes in joints where moisture may accumulate, including at base of cavity walls 
and above shelf angles and flashing.  Locate weep holes at intervals not exceeding 24 inches 
(600 mm). 

2. Place vents in cavity walls at tops of cavities, below shelf angles and flashing, and at intervals 
not exceeding 20 feet (6 m) vertically.  Locate vents in joints at intervals not exceeding 60 
inches (1500 mm) horizontally. 

3.2 SETTING MECHANICALLY ANCHORED DIMENSION STONE CLADDING 

A. Attach anchors securely to stone and to backup surfaces.  Comply with recommendations in 
ASTM C 1242. 

B. Provide compressible filler in ends of dowel holes and bottoms of kerfs to prevent end bearing of 
dowels and anchor tabs on stone.  Fill remainder of anchor holes and kerfs with sealant indicated for 
filling kerfs. 

C. Set stone supported on clips or continuous angles on resilient setting shims.  Use material of 
thickness required to maintain uniform joint widths and to prevent point loading of stone on anchors.  
Hold shims back from face of stone a distance at least equal to width of joint. 

3.3 SETTING DIMENSION STONE CLADDING WITH MORTAR 

A. Set stone in full bed of mortar with head joints filled unless otherwise indicated. 

1. Provide compressible filler in ends of dowel holes and bottoms of kerfs to prevent end bearing 
of dowels and anchor tabs on stone.  Fill remainder of anchor holes and kerfs with mortar. 

B. Embed ends of sills in mortar; leave remainder of joint open until final pointing. 
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C. Rake out joints for pointing with mortar to depths of not less than 1/2 inch (12 mm).  Rake joints to 
uniform depths with square bottoms and clean sides. 

D. Point stone joints by placing pointing mortar in layers not more than 3/8 inch (10 mm).  Compact each 
layer thoroughly and allow to become thumbprint hard before applying next layer. 

E. Tool joints with a round jointer having a diameter 1/8 inch (3 mm) larger than width of joint, when 
pointing mortar is thumbprint hard. 

F. Rake out mortar from sealant-pointed joints to depths required for sealant and sealant backing but not 
less than 1/2 inch (12 mm).  Rake joints to uniform depths with square bottoms and clean sides. 

3.4 JOINT-SEALANT INSTALLATION 

A. Prepare joints and apply sealants of type and at locations indicated to comply with applicable 
requirements in Division 07 Section "Joint Sealants." 

3.5 INSTALLATION TOLERANCES 

A. Variation from Plumb:  For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10 feet (6 mm 
in 3 m), 3/8 inch in 20 feet (10 mm in 6 m), or 1/2 inch in 40 feet (12 mm in 12 m) or more.  For 
external corners, corners and jambs within 20 feet (6 m) of an entrance, expansion joints, and other 
conspicuous lines, do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), 
or 3/8 inch in 40 feet (10 mm in 12 m) or more. 

B. Variation from Level:  For lintels, sills, water tables, parapets, horizontal bands, horizontal grooves, 
and other conspicuous lines, do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 
mm in 6 m), or 3/8 inch (10 mm) maximum. 

C. Variation of Linear Building Line:  For positions shown in plan and related portions of walls and 
partitions, do not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 feet (12 mm in 12 m) or 
more. 

D. Variation in Joint Width:  Do not vary from average joint width more than plus or minus 1/8 inch (3 
mm) or a quarter of nominal joint width, whichever is less.  For joints within 60 inches (1500 mm) of 
each other, do not vary more than 1/8 inch (3 mm) or a quarter of nominal joint width, whichever is 
less from one to the other. 

E. Variation in Plane between Adjacent Stone Units (Lipping):  Do not exceed 1/16-inch (1.5-mm) 
difference between planes of adjacent units. 

3.6 ADJUSTING AND CLEANING 

A. In-Progress Cleaning:  Clean dimension stone cladding as work progresses.  Remove mortar fins and 
smears before tooling joints.] Remove excess sealant and smears as sealant is installed. 

B. Final Cleaning:  Clean dimension stone cladding no fewer than six days after completion of pointing 
and sealing, using clean water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type 
cleaning agents, cleaning agents containing caustic compounds or abrasives, or other materials or 
methods that could damage stone. 

END OF SECTION 044200 
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SECTION 051200 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes structural steel and grout. 

B. Related Sections: 

1. Division 05 Section "Architecturally Exposed Structural Steel Framing" for additional 
requirements for architecturally exposed structural steel. 

1.2 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges." 

1.3 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of simple shear connections required by the Contract Documents to be 
selected or completed by structural-steel fabricator to withstand loads indicated and comply with other 
information and restrictions indicated. 

1. Refer to details indicated in the Structural Plans. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer, fabricator, testing agency. 

B. Welding certificates. 

C. Mill test reports for structural steel, including chemical and physical properties. 

D. Source quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Plant, Category STD. 
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B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification Program 
and is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

E. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  [ASTM A 992/A 992M] [ASTM A 572/A 572M, Grade 50 (345)]. 

B. Channels, Angles[, M] [, S]-Shapes:  [ASTM A 36/A 36M] [ASTM A 572/A 572M, Grade 50 (345)]. 

C. Plate and Bar:  [ASTM A 36/A 36M] [ASTM A 572/A 572M, Grade 50 (345)]. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade [B] [C], structural tubing. 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

F. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel 
structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and 
ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-
washer type with plain finish. 

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490 (ASTM A 490M), Type 1, heavy-hex steel 
structural bolts[ or tension-control, bolt-nut-washer assemblies with splined ends]; ASTM A 563, 
Grade DH, (ASTM A 563M, Class 10S) heavy-hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M), Type 1, hardened carbon-steel washers with plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 490 (ASTM F 959M, Type 10.9), compressible-
washer type with plain finish. 

C. Zinc-Coated High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy-
hex steel structural bolts; ASTM A 563, Grade DH (ASTM A 563M, Class 10S) heavy-hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers. 

1. Finish:  [Hot-dip zinc coating] [Mechanically deposited zinc coating] [Hot-dip or mechanically 
deposited zinc coating]. 
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2. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-
washer type with [mechanically deposited zinc coating] [mechanically deposited zinc coating, 
baked epoxy-coated] finish. 

D. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, [heavy-hex] 
[round] head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel 
nuts, and hardened carbon-steel washers. 

1. Finish:  [Plain] [Mechanically deposited zinc coating]. 

E. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon 
steel; AWS D1.1/D1.1M, Type B. 

F. Unheaded Anchor Rods:  [ASTM F 1554, Grade 36] [ASTM F 1554, Grade 55, weldable]. 

1. Configuration:  [Straight] [Hooked]. 
2. Finish:  [Plain] [Hot-dip zinc coating, ASTM A 153/A 153M, Class C] [Mechanically deposited 

zinc coating, ASTM B 695, Class 50]. 

G. Headed Anchor Rods:  [ASTM F 1554, Grade 36] [ASTM F 1554, Grade 55, weldable], straight. 

1. Finish:  [Plain] [Hot-dip zinc coating, ASTM A 153/A 153M, Class C] [Mechanically deposited 
zinc coating, ASTM B 695, Class 50]. 

H. Threaded Rods:  [ASTM A 36/A 36M] [ASTM A 193/A 193M, Grade B7]. 

1. Finish:  [Plain] [Hot-dip zinc coating, ASTM A 153/A 153M, Class C] [Mechanically deposited 
zinc coating, ASTM B 695, Class 50]. 

I. [Clevises] [and] [Turnbuckles]:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035. 

2.3 PRIMER 

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Primer:  Comply with Division 09 painting Sections and Division 09 Section "High-Performance 
Coatings." 

C. Primer:  SSPC-Paint 25, Type I/ Type II, zinc oxide, alkyd, linseed oil primer. 

D. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying 
with MPI#79 and compatible with topcoat. 

2.4 GROUT 

A. Metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, metallic aggregate grout, 
mixed with water to consistency suitable for application and a 30-minute working time. 

B. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate 
grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-
minute working time. 
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2.5 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to 
AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360. 

B. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  
Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and 
manufacturer's written instructions. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  [Snug tightened] [Pretensioned] [Slip critical]. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure 
specifications, weld quality, and methods used in correcting welding work. 

2.7 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to 
a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 
5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, 
slag, or flux deposits.  Prepare surfaces according to the following specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils 
(0.038 mm).  Use priming methods that result in full coverage of joints, corners, edges, and exposed 
surfaces. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to perform shop 
tests and inspections and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being fabricated or 
produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 
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C. Bolted Connections:  Shop-bolted connections will be[ tested and] inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and 
inspected according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's 
option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 
2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  

Cracks or zones of incomplete fusion or penetration will not be accepted. 
3. Ultrasonic Inspection:  ASTM E 164. 
4. Radiographic Inspection:  ASTM E 94. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations 
of anchor rods, bearing plates, and other embedments for compliance with requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360. 

B. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. [Snug-tighten] [Pretension] anchor rods after supported members have been positioned and 

plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate 
before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly 
finish exposed surfaces; protect grout and allow to cure.[  Comply with manufacturer's written 
installation instructions for shrinkage-resistant grouts.] 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

3.3 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  [Snug tightened] [Pretensioned] [Slip critical]. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M[ and AWS D1.8/D1.8M] for tolerances, 
appearances, welding procedure specifications, weld quality, and methods used in correcting welding 
work. 
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1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect 
[field welds] [and] [high-strength bolted connections]. 

B. Bolted Connections:  Bolted connections will be[ tested and] inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, field welds will be tested and inspected according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration will not be accepted. 
c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

END OF SECTION 051200 
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SECTION 055000 
 

METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Metal ladders. 
2. Metal floor plate and supports. 
3. Miscellaneous steel trim. 
4. Column guards (parking levels). 
5. Slip resistant abrasive metal treads. 
6. Stainless steel stair nosings. 
7. Loose bearing and leveling plates. 
 

B. Products furnished, but not installed, under this Section: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to 

be cast into concrete or built into unit masonry. 
3. Steel weld plates and angles for casting into concrete. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design ladders, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes 
acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 
1. Metal nosings and treads. 
2. Paint products. 
3. Grout. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their connections.  
Show anchorage and accessory items. 

C. Samples:  For each type and finish of extruded tread. 
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D. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

C. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or 
ASTM A 283/A 283M, Grade C or D. 

D. Rolled-Stainless-Steel Floor Plate:  ASTM A 793. 

E. Abrasive-Surface Floor Plate:  Steel plate with abrasive material metallically bonded to steel. 

F. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

G. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated. 

H. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4. 

1. Size of Channels: 41mm x 41 mm  
2. Material:  Galvanized steel, ASTM A 653/A 653M, structural steel, Grade 33 (Grade 230), with 

G90 (Z275) coating; 2.8-mm nominal thickness. 
3. Material:  Cold-rolled steel, ASTM A 1008/A 1008M, structural steel, Grade 33 (Grade 230); 

2.5-mm (12Ga) hot-dip galvanized after fabrication and acrylic-prime and . 

I. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M. 

2.3 NONFERROUS METALS 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 

C. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

D. Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze). 

E. Bronze Castings:  ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded 
semired brass). 

F. Nickel Silver Castings:  ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze). 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

METAL FABRICATIONS                                                                                                                           055000 - 3 
 

2.4 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and 
zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), 
Class Fe/Zn 5, at exterior walls. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
3. Provide stainless-steel fasteners for fastening nickel silver. 
4. Provide bronze fasteners for fastening bronze. 

B. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise indicated; 
galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel. 
 Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329. 

C. Post-Installed Anchors:  chemical anchors. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 (A1) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M). 

D. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with 
MFMA-4 41 by 22 mm by length indicated with anchor straps or studs not less than 75 mm long at not 
more than 200 mm o.c.  Provide with temporary filler and tee-head bolts, complete with washers and 
nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts. 

2.5 MISCELLANEOUS MATERIALS 

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Shop Primers:  Provide primers that comply Division 09 painting Sections and Division 09 Section 
"High-Performance Coatings." 

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

D. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

E. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible 
with paints specified to be used over it. 

F. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

G. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

2.6 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use connections that 
maintain structural value of joined pieces. 
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B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  Remove sharp 
or rough areas on exposed surfaces. 

C. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds 
where possible.  Locate joints where least conspicuous. 

E. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water. 
 Provide weep holes where water may accumulate. 

F. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded 
steel strap anchors not less than 600 mm o.c. 

2.7 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3 unless otherwise indicated. 
2. For elevator pit ladders, comply with ASME A17.1. 

B. Steel Ladders: 

1. Space siderails 600mm apart unless otherwise indicated. 
2. Space siderails of elevator pit ladders 450mm apart. 
3. Siderails:  Continuous, 12mm x 63mm stainless steel flat bars, with eased edges. 
4. Rungs: 25mm diameter stainless steel bars. 
5. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces. 
6. Provide nonslip abrasive surfaces on top of each rung. 

2.8 METAL FLOOR PLATE 

A. Fabricate from abrasive-surface floor plate. 

1. Thickness: 6 mm as indicated 

B. Provide steel angle supports as indicated. 

C. Provide flush stainless steel bar drop handles for lifting removable sections, one at each end of each 
section. 

2.9 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with 
continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices 
where possible. 
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B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other 
work. 

C. Galvanize exterior miscellaneous steel trim. 

D. Prime exterior miscellaneous steel trim with primer specified in Division 09 Section "High-Performance 
Coatings." 

2.10  COLUMN GUARDS 

A. Fabricate guards from 10mm thick x 100mm x 100mm x (height) steel (for indoor parking garage) and 
stainless steel Type 304 (loading dock and parking entry/ exit) as indicated in the detailed Architect’s 
Drawings fit flat against column.  Drill each end for two 19mm anchor bolts. 

B. Prime column guards with zinc-rich primer (for steel). 

C. Hairline finish for stainless steel column guards. 

2.11 SLIP-RESISTANT ABRASIVE METAL TREADS 

A. Slip resistant fabrication made from steel 

2.12 STAINLESS STEEL STAIR NOSING 

A. 50mm wide x 19mm  x 3mm thick fluted angular fabrication made from stainless steel SUS 304. 

B. Hairline finish 

C. Provide stainless steel anchors spot welded to underside of stainless steel nosing for embedding in 
concrete. 

2.13 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. 
 Drill plates to receive anchor bolts and for grouting. 

2.14 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses 
in masonry walls and partitions at locations indicated. 

B. Galvanize loose steel lintels located in exterior walls. 

C. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

2.15 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work.  Provide each unit with no fewer than two 
integrally welded steel strap anchors for embedding in concrete. 
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2.16 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.17 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and 
iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in 
concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with primers specified in Division 09 painting Sections unless zinc-rich primer 
indicated. 

C. Preparation for Shop Priming:  Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning” requirements indicated below: 

1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast 

Cleaning." 
3. Items Indicated to Receive Primers Specified in Division 09 Section "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

D. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  
Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and 
surfaces level, plumb, true, and free of rack; and measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to 
be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not 
weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and 
are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. 
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E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, 
or similar construction. 

3.2 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve 
bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been 
positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut 
off flush with edge of bearing plate before packing with grout. 

C. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded 
areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055000 
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SECTION 055300 
 

METAL GRATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal bar gratings. 
2. Metal frames and supports for gratings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design gratings, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. Structural Performance:  Gratings shall withstand the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated. 

1. Floors:  Uniform load of 125 lbf/sq. ft. (6.00 kN/sq. m) or concentrated load of 2000 lbf (8.90 
kN), whichever produces the greater stress. 

2. Floors:  Uniform load of 250 lbf/sq. ft. (11.97 kN/sq. m) or concentrated load of 3000 lbf (13.40 
kN), whichever produces the greater stress. 

3. Walkways and Elevated Platforms Other Than Exits:  Uniform load of 60 lbf/sq. ft. (2.87 
kN/sq. m). 

4. Walkways and Elevated Platforms Used as Exits:  Uniform load of 100 lbf/sq. ft. (4.79 
kN/sq. m). 

5. Sidewalks and Vehicular Driveways, Subject to Trucking:  Uniform load of 250 lbf/sq. ft. (11.97 
kN/sq. m) or concentrated load of 8000 lbf (35.60 kN), whichever produces the greater stress. 

C. Seismic Performance:  Provide gratings capable of withstanding the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Formed-metal plank gratings. 
2. Clips and anchorage devices for gratings. 
3. Paint products. 

B. Shop Drawings:  Include plans, sections, details, and attachments to other work. 

C. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 
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1.4 QUALITY ASSURANCE 

A. Metal Bar Grating Standards:  Comply with NAAMM MBG 531, "Metal Bar Grating Manual “ and 
NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual." 

PART 2 - PRODUCTS 

2.1 FERROUS METALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Steel Bars for Bar Gratings:  ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or 
ASTM A 1018/A 1018M. 

D. Wire Rod for Bar Grating Crossbars:  ASTM A 510 (ASTM A 510M). 

E. Uncoated Steel Sheet:  ASTM A 1011/A 1011M, structural steel, Grade 30 (Grade 205). 

F. Galvanized-Steel Sheet:  ASTM A 653/A 653M, structural quality, Grade 33 (Grade 230), with G90 
(Z275) coating. 

G. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304. 

H. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

2.2 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and 
zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), 
Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless steel fasteners for fastening stainless steel. 

B. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of 
sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry 
and four times the load imposed when installed in concrete, as determined by testing according to 
ASTM E 488, conducted by a qualified independent testing agency. 

2.3 MISCELLANEOUS MATERIALS 

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible 
with paints specified to be used over it. 

2.4 FABRICATION 

A. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1 mm unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces. 

B. Form from materials of size, thickness, and shapes indicated, but not less than that needed to support 
indicated loads. 

C. Fit exposed connections accurately together to form hairline joints. 

D. Fabricate toeplates for attaching in the field. 

2.5 METAL BAR GRATINGS 

A. Pressure-Locked Steel Grating: 

1. Bearing Bar Spacing: 11 or 13 mm o.c. 
2. Bearing Bar Depth: As required to comply with structural performance requirements. 
3. Bearing Bar Thickness: As required to comply with structural performance requirements. 
4. Crossbar Spacing: 51 mm o.c. 
5. Traffic Surface:  Plain. 
6. Steel Finish:  Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. (550 

g/sq. m) of coated surface. 

B. Removable Grating Sections:  Fabricate with banding bars attached by welding to entire perimeter of 
each section.  Include anchors and fasteners of type indicated or, if not indicated, as recommended by 
manufacturer for attaching to supports. 

C. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to permit grating 
removal without disturbing items penetrating gratings. 

1. Edge-band openings in grating that interrupt four or more bearing bars with bars of same size 
and material as bearing bars. 

D. Do not notch bearing bars at supports to maintain elevation. 

2.6 GRATING FRAMES AND SUPPORTS 

A. Frames and Supports for Metal Gratings:  Fabricate from metal shapes, plates, and bars of welded 
construction to sizes, shapes, and profiles indicated and as necessary to receive gratings.  Miter and 
weld connections for perimeter angle frames.  Cut, drill, and tap units to receive hardware and similar 
items. 

1. Unless otherwise indicated, fabricate from same basic metal as gratings. 
2. Equip units indicated to be cast into concrete or built into masonry with integrally welded 

anchors.  Unless otherwise indicated, space anchors 600 mm o.c. and provide minimum 
anchor units in the form of steel straps 32 mm wide by 6 mm thick by 200 mm long. 
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2.7 STEEL FINISHES 

A. Finish gratings, frames, and supports after assembly. 

B. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and 
iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

C. Shop prime gratings, frames and supports unless otherwise indicated. 

D. Preparation for Shop Priming:  Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning."  

E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  
Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing gratings.  
Set units accurately in location, alignment, and elevation; measured from established lines and levels 
and free of rack. 

B. Fit exposed connections accurately together to form hairline joints. 

C. Attach toeplates to gratings by welding at locations indicated. 

3.2 INSTALLING METAL BAR GRATINGS 

A. General:  Install gratings to comply with recommendations of referenced metal bar grating standards 
that apply to grating types and bar sizes indicated, including installation clearances and standard 
anchoring details. 

B. Attach removable units to supporting members with type and size of clips and fasteners indicated or, if 
not indicated, as recommended by grating manufacturer for type of installation conditions shown. 

C. Attach nonremovable units to supporting members by welding where both materials are same; 
otherwise, fasten by bolting as indicated above. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded 
areas of shop paint, and paint exposed areas with same material as used for shop painting to comply 
with SSPC-PA 1 requirements for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055300 
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SECTION 055213 
 

PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel pipe and tube railings. 
2. Stainless-steel pipe and tube railings. 
3. Parking Safety Guard Rails 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 
 

2. Parking Safety Guard Rails 
 

a. 12,000 pounds load-tested (Extra-Heavy Duty) 

3. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 
sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and 
other materials from direct contact with incompatible materials. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Railing brackets. 
3. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each type of exposed finish required. 
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D. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, according to ASTM E 894 and ASTM E 935. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

2.2 STEEL AND IRON 

A. Tubing:  ASTM A 500 (cold formed). 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads. 

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

2.3 STAINLESS STEEL 

A. Tubing:  ASTM A 554, Grade MT 304. 

B. Pipe:  ASTM A 312/A 312M, Grade TP 304. 

C. Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20 

D. Plate and Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304. 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners:  Provide the following: 

1. Ungalvanized-Steel Railings:  Plated steel fasteners complying with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 for zinc coating. 

2. Hot-Dip Galvanized Railings:  Type 304 stainless-steel or hot-dip zinc-coated steel fasteners 
complying with ASTM A 153/A 153M or ASTM F 2329 for zinc coating. 

3. Stainless-Steel Railings:  Type 304 stainless-steel fasteners. 

B. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of 
sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry 
and four times the load imposed when installed in concrete, as determined by testing according to 
ASTM E 488, conducted by a qualified independent testing agency. 
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C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded. 

D. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Etching Cleaner for Galvanized Metal:  Complying with MPI#25. 

F. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible 
with paints specified to be used over it. 

G. Shop Primers:  Provide primers that comply with Division 09 painting Sections and Division 09 Section 
"High-Performance Coatings." 

H. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

I. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

J. Shop Primer for Galvanized Steel:  Cementitious galvanized metal primer complying with MPI#26. 

K. Epoxy Intermediate Coat:  Complying with MPI #77 and compatible with primer and topcoat. 

L. Polyurethane Topcoat:  Complying with MPI #72 and compatible with undercoat. 

M. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

N. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

2.5 FABRICATION 

A. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1mm unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces. 

B. Form work true to line and level with accurate angles and surfaces. 

C. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed 
for this purpose.  Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows 

after finishing and welded surface matches contours of adjoining surfaces. 

D. Bend members in jigs to produce uniform curvature without buckling or otherwise deforming exposed 
surfaces. 

E. Close exposed ends of railing members with prefabricated end fittings. 

F. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. 
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G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and 
anchors to interconnect railing members to other work unless otherwise indicated. 

2.6 STEEL AND IRON FINISHES 

A. Galvanized Railings: 

1. Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication. 
2. Hot-dip galvanize indicated steel and iron railings, including hardware, after fabrication. 
3. Comply with ASTM A 123/A 123M for hot-dip galvanized railings. 
4. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware. 

B. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner. 

C. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning."  

D. Primer Application:  Apply shop primer to prepared surfaces of railings unless otherwise indicated.  
Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and 
Maintenance Painting of Steel," for shop painting. 

E. High-Performance Coating:  Apply epoxy intermediate and polyurethane topcoats to prime-coated 
surfaces.  Comply with coating manufacturer's written instructions and with requirements in SSPC-
PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for 
shop painting.  Apply at spreading rates recommended by coating manufacturer. 

1. Color: As selected by Architect from manufacturer's full range. 

2.7 STAINLESS-STEEL FINISHES 

A. Directional Satin Finish:  No. 4. 120 to 150 grit (Hairline Finish) 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set railings accurately in location, alignment, and elevation; measured from established lines and 
levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished 
after fabrication and that are intended for field connection by mechanical or other means 
without further cutting or fitting. 

2. Set posts plumb within a tolerance of 2 mm in 1 m. 
3. Align rails so variations from level for horizontal members and variations from parallel with rake 

of steps and ramps for sloping members do not exceed 5 mm in 3 m. 

B. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

C. Anchor posts in concrete by inserting into preset metal pipe sleeves and grouting annular space. 
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D. Anchor posts to metal surfaces with oval flanges. 

E. Anchor railing ends at walls with round flanges anchored to wall construction. 

F. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces. 

G. Attach railings to wall with wall brackets, except where end flanges are used.  Use type of bracket with 
flange tapped for concealed anchorage to threaded hanger bolt. 

H. Secure wall brackets and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag 
bolts. 

3.2 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded 
areas of shop paint, and paint exposed areas with the same material as used for shop painting to 
comply with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 055213 
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SECTION 057000 
 

DECORATIVE METAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Stainless steel cut-out design ceiling panels. 

2. Stainless steel inserts and reglets on stone facing works. 

B. Related Sections: 

1. Division 09 Section "Stone Facing" for stone wall paneling, column facing works. 

2. Division 08 Section “Plastic Glazing”, “Glazing”, “Decorative Glass Glazing”. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, including finishing materials. 

B. Shop Drawings:  Show fabrication and installation details.  Indicate materials, finishes, fasteners, 
anchorages, and accessory items. 

C. Patterns and Models 

D. Samples:  For each type of exposed finish required. 

PART 2 - PRODUCTS 

2.1 STAINLESS STEEL 

A. Tubing:  ASTM A 554, Grade MT 304 

B. Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20. 

C. Sheet, Strip, Plate, and Flat Bar:  ASTM A 666, Type 304 

D. Bars and Shapes:  ASTM A 276, Type 304 

E. Steel Sheet, Cold Rolled:  ASTM A 1008/A 1008M, either commercial steel or structural steel, 
exposed. 
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2.2 FASTENERS 

A. Fastener Materials:  Unless otherwise indicated, provide the following: 
1. Stainless-Steel Items:  Stainless-steel fasteners. 
2. Steel Items:  Plated steel fasteners with ASTM B 633, Class Fe/Zn 25 electrodeposited zinc 

coating unless otherwise indicated. 
3. Dissimilar Metals:  Stainless-steel fasteners. 

B. Provide square or hex socket flat-head machine screws for exposed fasteners unless otherwise 
indicated. 

C. Post-Installed Anchors:  Torque-controlled expansion type or chemical type. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 1 (A1) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M). 

2.3 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded. 

2.4 FABRICATION, GENERAL 

A. Form decorative metal to required shapes and sizes, true to line and level with true curves and 
accurate angles and surfaces.  Finish exposed surfaces to smooth, sharp, well-defined lines and arris. 

B. Mill joints to a tight, hairline fit.  Cope or miter corner joints.  Fabricate connections that will be 
exposed to weather in a manner to exclude water. 

C. Comply with AWS for recommended practices in shop welding and brazing.  Weld and braze behind 
finished surfaces without distorting or discoloring exposed side.  Clean exposed welded and brazed 
joints of flux, and dress exposed and contact surfaces. 

1. Where welding and brazing cannot be concealed behind finished surfaces, finish joints to 
comply with NOMMA's "Voluntary Joint Finish Standards" for Type 1 Welds:  no evidence of a 
welded joint 

D. Provide castings that are sound and 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. 

2.5 DECORATIVE STAINLESS STEEL CEILING PANELS 

A. Fabricate decorative ceiling panels from stainless-steel sheet or plate of thickness, size, and pattern 
indicated. 

1. Refer to detailed drawings of Architect (Reflected Ceiling Plans, Detailed Ceiling Sections of 
Main Lobby, Arcade, Toilets and Interior of Elevator Cabs). 
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2.6 DECORATIVE STAINLESS STEEL TRIMS/ INSERTS AND REGLETS 

A. Fabricate decorative ceiling panels from stainless-steel sheet or plate of thickness, size, and pattern 
indicated. 

1. Refer to detailed drawings of Architect (Lobby Elevations showing stone wall facing pattern, 
Lobby Reception Counter Details showing stainless steel inserts of Decorative Glass counter, 
and Interior Elevations of Elevator Cabs). 

2.7 COMBINATION HALL PUSH-BUTTON STATIONS 

A. Fabricate units of stainless steel to comply with details indicated.  Coordinate with requirements in 
Division 14 Section "Electric Traction Elevators" to provide integrated, closely fitted assemblies. 

1. Fabricate faceplates from 3.2-mm thick sheet with edges beveled at a 45-degree angle for 
one-half thickness of metal. 

2. Provide units with rectangular, split-bowl trash receptacle, designed for recess mounting in 
nominal 100-mm wall depth. 

3. Provide units with emergency pictorial signs and text, complying with requirements of 
authorities having jurisdiction, indicating that in fire emergency, elevators should not be used 
and that stairways should be used instead.  Engrave pictorial sign and text into front surface of 
faceplates to a depth of 1.6 mm with engraving painted red. 

4. Provide cutouts in faceplates of units for push buttons of elevator hall push-button station, card 
reader, and elevator key switches. 

2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

2.9 STAINLESS-STEEL FINISHES 

A. Dull Satin Finish:  No. 6. Hairline Finish 

B. Manufacturer to submit actual sample for Architect’s approval. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide anchorage devices and fasteners where needed to secure decorative metal to in-place 
construction. 

B. Set products accurately in location, alignment, and elevation, measured from established lines and 
levels. 

C. Fit exposed connections accurately together to form tight, hairline joints or, where indicated, uniform 
reveals and spaces for sealants and joint fillers. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

D. 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. 

E. Install concealed gaskets, joint fillers, insulation, and flashings as work progresses. 

F. Restore protective coverings that have been damaged during shipment or installation.  Remove 
protective coverings only when there is no possibility of damage from other work. 

END OF SECTION 057000 
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SECTION 057300 
 

DECORATIVE METAL RAILINGS 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Post-supported railings with glass infill. (Stainless steel/ glass combination handrails) 

B. Related Documents: 
1. All drawings, general and supplementary conditions including Division 1 specifications apply to 

this section. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. Railings shall meet or exceed the requirements of all applicable building codes. 

C. Railings shall have high strength stainless steel in order to comply with 1.2.B with adequate safety 
margin. 

D. All internal members shall be stainless steel to eliminate the possibility of rust. 

E. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 
sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

3. Glass-Supported Railings:  Support each section of top rail by a minimum of three glass panels 
or by other means so top rail will remain in place if any one panel fails. 

F. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and 
other materials from direct contact with incompatible materials. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For the following: 
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1. Manufacturer's product lines of railings assembled from standard components. 
2. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Showing fabrication and installation of handrails and railings. Include plans, 
elevations, sections, details, and attachments to other work. 

C. Samples: 150mm long handrail samples complete with supports and nylon rosette covers to display 
stainless steel grade and finish 

D. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data and calculations signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for authorized installers specified in "Quality Assurance" to 
demonstrate their capabilities and experience. Include list of completed projects with project names 
and architect names. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, according to ASTM E 894 and ASTM E 935. 

C. Preconstruction test reports. 

1.5 QUALITY ASSURANCE 

A. Product Options:  Information on Drawings and in Specifications establishes requirements for 
system's aesthetic effects and performance characteristics.  Do not modify intended aesthetic effects, 
as judged solely by Architect, except with Architect's approval. 

B. Safety Glazing Labeling:  Permanently mark glass with certification label of the SGCC or another 
certification agency acceptable to authorities having jurisdiction.  Label shall indicate manufacturer's 
name, type of glass, thickness, and safety glazing standard with which glass complies. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups for each form and finish of railing consisting of two posts, top rail, infill area, and 
anchorage system components. 

D. Single Source Responsibility: Materials shall be supplied and installed by a single firm. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Brackets, Flanges, and Anchors:  Same metal and finish as supported rails unless otherwise 
indicated. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 
2.2 GUARDRAILS AND HANDRAILS SYSTEM 

A. All rails and other tubular components shall be constructed using the following: 
1. Stainless steel grade AISI 316; surface to be 320 grain/grit finish; tubes 1-1/2" diameter. 

B. All posts and other components shall be constructed using the following: 
1. Stainless steel grade AISI 316; surface to be 320 grain/grit finish; finish and final design to be 

in accordance with d line design specification. 

C. Fastening bolts to be stainless steel to match base clamping plate. 

2.3 GLASS AND GLAZING MATERIALS 

A. Tempered Glass:  ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated), Type 1 
(transparent flat glass), Quality-Q3.  Provide products that have been tested for surface and edge 
compression according to ASTM C 1048 and for impact strength according to 16 CFR 1201 for 
Category II materials. 

1. Glass Color:  Class 1 Clear 
2. Thickness for Structural Glass Balusters:  As required by structural loads, but not less than 

12.0 mm. 
3. Thickness for Glass Infill Panels:  As required by structural loads, but not less than 10.0 mm. 

B. Glazing Cement and Accessories for Structural Glazing:  Glazing cement, setting blocks, shims, and 
related accessories as recommended or supplied by railing manufacturer for installing structural 
glazing in metal subrails. 

C. Manufacture fully tempered glass by horizontal (roller hearth) process with roll wave distortion parallel 
with bottom edge of glass as installed. 

D. Glazing Gaskets for Glass Infill Panels:  Glazing gaskets and related accessories recommended or 
supplied by railing manufacturer for installing glass infill panels in post-supported railings. 

2.4 FASTENERS 

A. Fastener Materials:  Unless otherwise indicated, provide the following: 

 
1. Anchors shall be fabricated from stainless steel materials with capability to sustain, without 

failure, load imposed within a safety factor of 4, as determined by testing per ASTM E488. 

B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

2.5 FABRICATION 

A. General:  Fabricate railings to comply with requirements indicated for structural requirements, design, 
dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required 
to support structural loads. 
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B. Pre-assemble railings prior to shipping to greatest extent possible to minimize field splicing and 
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark 
units for re-assembly and for coordination with shop drawings. 

C. Stainless steel tubing cuts shall be square, without burrs and where exposed, rounded to produce 
smooth rigid and hairline joints. 

D. Mechanical Connections:  Connect members with concealed mechanical fasteners and fittings. 

E. Form changes in direction by inserting prefabricated elbow fittings. 

2.6 GLAZING PANEL FABRICATION 

A. Structural Balusters:  Provide tempered glass panels. 

B. Infill Panels:  Provide tempered glass panels. 

2.7 STAINLESS-STEEL FINISHES 

A. Stainless steel grade AISI 316; surface to be 320 grain/grit finish  

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Provide information on fastening point locations for posts where necessary to relevant parties 

3.2 INSTALLATION 

A. Installation shall be by Handrail Design Inc or a qualified, authorized representative of the 
manufacturer. 

B. Installation must be in accordance with standard or non-standard, yet applicable details (instructions) 
provided by manufacturer. 

C. Install components plumb and in-line, accurately fitted, free from distortion or defects and securely 
anchored to structure. 

D. Provide anchors, plates, angles, etc., necessary for connecting railings to structure. 

E. Any and all field welding shall be by a certified welder. 

F. Access must be made available for anchors that require through bolting either vertically or 
horizontally. 

G. Erection Tolerances: 
1. Maximum variation from plumb shall be 1/4". 
2. Maximum offset from true alignment for every 50-foot of railing shall be 1/4", non-accumulative 

H. Protection after installation 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

1. Provide protective covering on all hand and guardrails if construction is not yet finished in the 
area. 

I. Maintenance and cleaning. 
1. Railings shall be cleaned, including infill panels, by contractor to the satisfaction of the Project 

Manager. 
2. Wipe with moistened cloth only. Do not use cleaning agents with abrasive or acid/alkaline 

content. 

J. Correction of deficiencies. 
1. All deficiencies in work and/or items not meeting specified requirements shall be corrected in 

order to meet specification requirements at no additional cost to Owner. 

END OF SECTION 057300 
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INTERIOR ARCHITECTURAL WOODWORK                                                                                          064023 - 1 
 

SECTION 064023 
 

 INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section 

1.2 SUMMARY 

A. This Section includes the following: 
 
1. Wood caseworks. 
2. Plastic-laminate cabinets. 
3. Plastic-laminate countertops. 
4. Solid-surfacing-material countertops. 
5. Shop finishing of woodwork. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips unless 
concealed within other construction before woodwork installation. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For solid-surfacing material, cabinet hardware and accessories and finishing materials 
and processes. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, 
attachment devices, and other components. 

C. Samples: 

1. Lumber and panel products for transparent finish, for each species and cut, finished on one 
side and one edge. 

2. Lumber and panel products with shop-applied opaque finish, for each finish system and color, 
with exposed surface finished. 

3. Plastic-laminates, for each type, color, pattern, and surface finish. 
4. Thermoset decorative panels, for each type, color, pattern, and surface finish. 
5. Solid-surfacing materials. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of woodwork. 

B. Quality Standard: A Fabricator who employs experienced casework installers who are trained and 
approved for installation of caseworks required for this Project. 
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1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is 
complete, and HVAC system is operating and maintaining temperature and relative humidity at 
occupancy levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Wood Products: 
1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD 
2. Particleboard:  ANSI A208.1, Grade M-2 
3. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 
4. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1 

B. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with thermally 
fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required 
by woodwork quality standard. 

D. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with ISSFA-2. 

E. Acrylic Diffuser: 6.0 mm thick . 

F. Tempered Decorative Float Glass for Reception Counter Face:   
1. Glass Substrate prior to Glass Coating System application: ASTM C 1048, Kind FT, 

Condition A, Type I, Class 1 (clear), Quality-Q3, with exposed edges seamed before 
tempering, 6 mm thick, unless otherwise indicated. 

2. Modified Polyurethane Glass Coating to Glass Substrate: to achieve finish and translucency as 
specified by Architect  
a. Manufacturer: Pacific Glass Corporation using Graphicote Glass Coating Technology 

System 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use Exterior Type or Interior 
Type A.  Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely 
affect finishes.  Kiln-dry material after treatment. 

B. Fire-Retardant Particleboard:  Panels made from softwood particles and fire-retardant chemicals 
mixed together at time of panel manufacture with flame-spread index of 25 or less and smoke-
developed index of 25 or less per ASTM E 84. 

C. Fire-Retardant Fiberboard:  ANSI A208.2 medium-density fiberboard panels made from softwood 
fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel manufacture with 
flame-spread index of 25 or less and smoke-developed index of 200 or less per ASTM E 84. 
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2.3 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with architectural woodwork, 
except for items specified in Division 08 Section "Door Hardware (Scheduled by Describing 
Products)." 

B. Butt Hinges:  2-3/4-inch (70-mm), 5-knuckle steel hinges made from 0.095-inch- (2.4-mm-) thick 
metal, and as follows: 

1. Semiconcealed Hinges for Flush Doors:  BHMA A156.9, B01361. 
2. Semiconcealed Hinges for Overlay Doors:  BHMA A156.9, B01521. 

C. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 100, 135, and 170 degrees 
of opening, self-closing. 

D. Back-Mounted Pulls:  BHMA A156.9, B02011. 

E. Catches:  Roller catches, BHMA A156.9, B03071 or Ball friction catches, BHMA A156.9, B03013. 

F. Drawer Slides:  BHMA A156.9, B05091. 
1. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; zinc-

plated steel ball-bearing slides. 
2. Box Drawer Slides: Grade 1HD-100; for drawers not more than 150 mm high and 600 mm 

wide. 
3. File Drawer Slides: Grade 1HD-200; for drawers more than 150 mm high or 600 mm wide. 
4. Pencil Drawer Slides:  Grade 1; for drawers not more than 75 mm high 600 mm wide. 

G. Door Locks:  BHMA A156.11, E07121. 

H. Drawer Locks:  BHMA A156.11, E07041. 

I. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 
for BHMA finish number indicated. 

1. Dark, Oxidized, Satin Bronze, Oil Rubbed:  BHMA 613 for bronze base; BHMA 640 for steel 
base; match Architect's sample. 

2. Bright Brass, Clear Coated:  BHMA 605 for brass base; BHMA 632 for steel base. 
3. Bright Chromium Plated:  BHMA 625 for brass or bronze base; BHMA 651 for steel base. 
4. Satin Stainless Steel:  BHMA 630. 

2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, fire-retardant-treated, 
kiln-dried to less than 15 percent moisture content. 

B. Adhesives, General:  Adhesives shall not contain urea formaldehyde. 

C. VOC Limits for Installation Adhesives:  Installation adhesives hall have a VOC content of 30 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.5 FABRICATION 

A. General:  Complete fabrication to maximum extent possible before shipment to Project site.  Where 
necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 

1. Interior Woodwork Grade:  Premium 
2. Shop cut openings to maximum extent possible.  Sand edges of cutouts to remove splinters 

and burrs.  Seal edges of openings in countertops with a coat of varnish. 
3. Install glass to comply with applicable requirements in Division 08 Section "Glazing" and in 

GANA's "Glazing Manual." For glass in wood frames, secure glass with removable stops. 
 

B. Plastic-Laminate Cabinets: 

1. AWI Type of Cabinet Construction: As indicated. 
2. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as follows: 

a. Horizontal Surfaces Other Than Tops:  Grade HGS(1.2 mm thick). 
b. Postformed Surfaces:  Grade HGP. (1.0 mm thick) 
c. Vertical Surfaces:  Grade HGS 
d. Edges:  Grade HGS PVC edge banding, 3 mm thick, matching laminate in color, 

pattern, and finish. 

3. Materials for Semiexposed Surfaces Other Than Drawer Bodies:  High-pressure decorative 
laminate, Grade VGS 0.7 mm thick  

4. Drawer Sides and Backs:  Solid-hardwood lumber. 
5. Drawer Bottoms:  Hardwood plywood  
6. Colors, Patterns, and Finishes:  Match sample of Architect 
7. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's full 

range of wood grains, metallic, patterns and matte finish. 

C. Plastic-Laminate Countertops: 

1. High-Pressure Decorative Laminate Grade:  HGS 
2. Colors, Patterns, and Finishes:  Match sample of Architect. 
3. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's full 

range of wood grains, metallic, patterns and matte  
4. Edge Treatment:  Same as laminate cladding on horizontal surfaces 

D. Solid-Surfacing-Material Countertops: 

1. Solid-Surfacing-Material Thickness: 19 mm. 
2. Colors, Patterns, and Finishes: As selected from manufacturer's full range 
3. Fabricate tops in one piece with shop-applied backsplashes.  Comply with solid-surfacing-

material manufacturer's written recommendations for adhesives, sealers, fabrication, and 
finishing. 

2.6 SHOP FINISHING 

A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and polishing 
until after installation. 
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B. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces 
of woodwork.  Apply two coats to back of paneling. 

C. Transparent Finish: 

1. Grade:  Premium 
2. AWI Finish System:  Acrylic lacquer 
3. Staining:  Match approved sample for color. 
4. Wash Coat for Stained Finish:  Apply a wash-coat sealer to woodwork made from closed-grain 

wood before staining and finishing. 
5. Open-Grain Woods:  After staining (if any), apply paste wood filler to open-grain woods and 

wipe off excess.  Tint filler to match stained wood. 
6. Sheen:  Satin, 31-45 gloss units measured on 60-degree gloss meter per ASTM D 523. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas. 
 Examine shop-fabricated work for completion and complete work as required, including removal of 
packing and backpriming. 

B. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for 
fabrication of type of woodwork involved. 

C. Install woodwork level, plumb, true, and straight to a tolerance of 3 mm in 2400 mm.  Shim as required 
with concealed shims. 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts. 

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine 
finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork 
and matching final finish if transparent finish is indicated. 

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately 
aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered 
operation. 

1. Fasten wall cabinets through back, near top and bottom, at ends and not more than 400 mm 
o.c. with No. 10 wafer-head screws sized for 25-mm penetration into wood framing, blocking, 
or hanging strips, No. 10 wafer-head sheet metal screws through metal backing or metal 
framing behind wall finish or toggle bolts through metal backing or metal framing behind wall  

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports 
into underside of countertop.  Calk space between backsplash and wall with sealant specified in 
Division 07 Section "Joint Sealants." 

END OF SECTION 064023 
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SECTION 064200 

WOOD PANELING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Plastic-laminate-clad flush paneling. 

B. Paneling includes wood furring, blocking, and shims for installing paneling, unless concealed within 
other construction before paneling installation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For finishing materials and processes. 

B. Shop Drawings:  Show location of paneling, large-scale details, attachment devices, and other 
components.  Include dimensioned plans and elevations. 

1. For paneling produced from premanufactured sets, show set numbers, sequence numbers 
within sets, and panels cutting used to produce indicated sizes. 

2. For paneling veneered in fabrication shop, show veneer leaves with dimensions, and 
identification numbers indicating the flitch and sequence within the flitch for each leaf. 

C. Samples: 

1. Lumber and panel products for transparent finish, for each species and cut, finished on one 
side and one edge. 

2. Lumber and panel products with shop-applied opaque finish, for each finish system and color, 
with exposed surface finished. 

3. Plastic laminates, for each type, color, pattern, and surface finish. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 

1.4 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install paneling until building is enclosed, wet work is 
complete, and HVAC system is operating and will maintain temperature and relative humidity at 
occupancy levels during the remainder of the construction period. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Certified Wood:  Provide paneling produced from wood obtained from forests certified by an FSC-
accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest 
Stewardship." 

B. Wood Products: 
1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea 

formaldehyde. 
2. Particleboard:  ANSI A208.1, Grade M-2[, made with binder containing no urea formaldehyde]. 
3. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 
4. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1, made with adhesive 

containing no urea formaldehyde. 

C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as required 
by woodwork quality standard. 

D. Adhesives:  Adhesives shall not contain urea formaldehyde. 

E. Low-Emitting Materials:  Adhesives shall comply with the testing and product requirements of the 
Department of Health 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use Exterior Type or Interior 
Type A.  Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely 
affect finishes.  Kiln-dry material after treatment. 

B. Fire-Retardant Particleboard:  Panels made from softwood particles and fire-retardant chemicals 
mixed together at time of panel manufacture with flame-spread index of 25 or less and smoke-
developed index of 25 or less per ASTM E 84. 

C. Fire-Retardant Fiberboard:  ANSI A208.2 medium-density fiberboard panels made from softwood 
fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel manufacture with 
flame-spread index of 25 or less and smoke-developed index of 200 or less per ASTM E 84. 

2.3 INSTALLATION MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, fire-retardant-treated, 
kiln-dried to less than 15 percent moisture content. 

2.4 FABRICATION 

A. Paneling Grade:  Provide Premium grade paneling complying with referenced quality standard. 

B. Complete fabrication to maximum extent possible, before shipment to Project site.  Where necessary 
for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

C. Plastic-Laminate-Clad Flush Paneling: 
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1. Plastic-Laminate Cladding:  High-pressure decorative laminate, in the following grades: 

a. Faces and edges:  Grade HGS 
b. Backs:  Grade BKH 

2. Colors, Patterns, and Finishes:  As indicated by manufacturer's designations 
3. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's full 

range of wood grains matte finish. 
4. Fire-Retardant-Treated Paneling:  Provide panels consisting of wood veneer and fire-retardant 

particleboard or fire-retardant medium-density fiberboard.  Panels shall have flame-spread 
index of 25 or less and smoke-developed index of 450 or less per ASTM E 84. 

5. Provide paneling of 3/4-inch (19-mm) minimum thickness. 

2.5 SHOP FINISHING 

A. General:  Finish paneling at fabrication shop.  Defer only final touchup, cleaning, and polishing until 
after installation. 

B. General:  Shop finish transparent-finished paneling at fabrication shop as specified in this Section.  
Refer to Division 09 painting Sections for finishing of opaque-finished paneling. 

C. Finishing Materials:  Products shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from 
Various Sources Using Small-Scale Environmental Chambers." 

D. Shop Priming:  Shop apply the prime coat including backpriming, if any, for paneling specified to be 
field finished.  Refer to Division 09 painting Sections for material and application requirements. 

E. Backpriming:  Apply two coats of sealer or primer, compatible with finish coats, to concealed surfaces 
of paneling. 

F. Transparent Finish:  Comply with requirements indicated below for grade, finish system, staining, and 
sheen, with sheen measured on 60-degree gloss meter per ASTM D 523: 

1. Grade:  Premium 
2. Staining:  Match approved sample for color. 
3. Wash Coat for Stained Finish:  Apply a wash coat sealer to woodwork made from closed-grain 

wood before staining and finishing. 
4. Open-Grain Woods:  Do not apply filler to open-grain woods 
5. Correlate option retained in subparagraph below with effect and finish system selected.  

Numerical values for gloss ratings are those published in AWI standard. 
6. Sheen:  Satin, 30-50 gloss units. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition paneling to average prevailing humidity conditions in installation areas.  
Examine shop-fabricated work for completion and complete work as required, including removal of 
packing and backpriming. 
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B. Grade:  Install paneling to comply with requirements for same grade specified in Part 2 for fabrication 
of type of paneling involved. 

C. Install paneling level, plumb, true, and straight.  Shim as required with concealed shims.  Install level 
and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

1. For flush paneling, install with variations in reveal width, alignment of top and bottom edges, 
and flushness between adjacent panels not exceeding 1/16 inch (1.5 mm). 

D. Scribe and cut paneling to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts. 

E. Anchor paneling to supporting substrate with blind nailing.  Do not use face fastening unless [covered 
by trim] [otherwise indicated]. 

END OF SECTION 064200 
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SECTION 071354 
 

THERMOPLASTIC SHEET WATERPROOFING 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes Polyethylene sheet vapor retarder damp proofing for horizontal installations. 

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:  Show locations and extent of waterproofing and details of substrate joints and 
cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, 
and other termination conditions. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer. 

1.7 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer's standard warranty in which manufacturer and Installer agree 
to repair or replace waterproofing that does not comply with requirements or that fails to remain 
watertight within specified warranty period. 

1. Warranty Period:  Seven (7) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PVC SHEET WATERPROOFING 

A. Products:  Subject to compliance with requirements: 
1. Polyethylene sheet vapor retarder (damp proofing) 

B. Polyethylene Sheet: 6 mils thick, with maximum permeance rating of 0.13 perms. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Prepare surfaces properly and thoroughly   all surfaces to receive damp proofing strictly 
complying with the manufacturer’s recommendation. 

3.2 PROTECTION, REPAIR, AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings. 

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 071354 
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SECTION 071416 
  

COLD FLUID-APPLIED WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concealed Elastomeric Waterproofing Membrane. 

B. Related Section:  Division 07 Section "Joint Sealants" for joint-sealant materials and installation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show locations and extent of waterproofing.  Include details for substrate joints and 
cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, 
and other termination conditions. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that is approved or licensed by waterproofing manufacturer for 
installation of waterproofing required for this Project. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1. Review waterproofing requirements including surface preparation, substrate condition and 
pretreatment, minimum curing period, forecasted weather conditions, special details and 
flashings, installation procedures, testing and inspection procedures, and protection and 
repairs. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate 
temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or 
wet substrate, when relative humidity exceeds 85 percent, or when temperatures are less than 5 
deg F (3 deg C) above dew point. 

1.6 WARRANTY 

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which waterproofing manufacturer 
and Installer agree to repair or replace waterproofing that does not comply with requirements or that 
fails to remain watertight within specified warranty period. 
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1. Warranty Period:  Ten (10) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCEALED ELASTOMERIC WATERPROOFING MEMBRANE 

A. Single-Component, Liquid-applied Elastomeric Waterproofing Membrane:  Comply with ASTM C 836 
and with manufacturer's written physical requirements. 

2.2 AUXILIARY MATERIALS 

A. Primer:  Manufacturer's standard, factory-formulated polyurethane or epoxy primer. 

B. Sheet Flashing:  50-mil- (1.3-mm-) minimum, nonstaining, uncured sheet neoprene. 

1. Adhesive:  Manufacturer's recommended contact adhesive. 

C. Membrane-Reinforcing Fabric:  Nonwoven, needle-punched white polyester fabric. 

D. Joint Reinforcing Strip:  Manufacturer's recommended fiberglass mesh or polyester fabric. 

2.3 PROTECTION COURSE 

A. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, 
pressure laminated between two asphalt-saturated fibrous liners and as follows: 
1. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), nominal, 

elsewhere. 
2. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for type 

of protection course. 

2.4 MOLDED-SHEET DRAINAGE PANELS 

A. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface 
drainage panels consisting of a woven-geotextile facing with an apparent opening size not exceeding 
No. 40 (0.43-mm) sieve, laminated to one side with a polymeric film bonded to the other side of a 
studded, nonbiodegradable, molded-plastic-sheet drainage core, with a horizontal flow rate not less 
than 2.8 gpm per ft. (35 L/min. per m). 

PART 3 - EXECUTION 

3.1 SURFACE PREPARATION 

A. Clean and prepare substrate according to manufacturer's written recommendations.  Provide clean, 
dust-free, and dry substrate for waterproofing application. 

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage or overspray affecting other 
construction. 
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C. Close off deck drains and other deck penetrations to prevent spillage and migration of waterproofing 
fluids. 

D. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid residues, and 
other penetrating contaminants or film-forming coatings from concrete. 

E. Remove fins, ridges, and other projections and fill honeycomb, aggregate pockets, and other voids. 

F. Prepare vertical and horizontal surfaces at terminations and penetrations through waterproofing and at 
expansion joints, drains, and sleeves according to ASTM C 898 and ASTM C 1471 and 
manufacturer's written instructions. 

1. Apply waterproofing in two separate applications, and embed a joint reinforcing strip in the first 
preparation coat when recommended by waterproofing manufacturer. 

G. Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C 898 and ASTM C 1471 
and waterproofing manufacturer's written instructions.  Remove dust and dirt from joints and cracks, 
complying with ASTM D 4258, before coating surfaces. 

H. Install sheet flashing and bond to deck and wall substrates where indicated or required according to 
waterproofing manufacturer's written instructions. 

1. Extend sheet flashings onto perpendicular surfaces and other work penetrating substrate 
according to ASTM C 898. 

3.2 WATERPROOFING APPLICATION 

A. Apply waterproofing according to ASTM C 898 and ASTM C 1471 and manufacturer's written 
instructions. 

B. Reinforced Waterproofing Applications: 

1. Apply first coat of waterproofing, embed membrane-reinforcing fabric, and apply second coat 
of waterproofing to completely saturate reinforcing fabric and to obtain a seamless reinforced 
membrane free of entrapped gases, with an average dry film total thickness of 4 mm 

C. Install protection course with butted joints over nominally cured membrane before starting subsequent 
construction operations. 

3.3 MOLDED-SHEET DRAINAGE PANEL INSTALLATION 

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck 
substrate, according to manufacturer's written instructions.  Use adhesives or mechanical fasteners 
that do not penetrate waterproofing.  Lap edges and ends of geotextile fabric to maintain continuity.  
Protect installed molded-sheet drainage panels during subsequent construction. 

1. For vertical applications, install protection course before installing drainage panels. 

3.4 CURING, PROTECTION, AND CLEANING 

A. Cure waterproofing according to manufacturer's written recommendations, taking care to prevent 
contamination and damage during application stages and curing. 
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1. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect waterproofing from damage and wear during remainder of construction period. 

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 071416 
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SECTION 071615 

MODIFIED FLEXIBLE CEMENTITIOUS WATERPROOFING MORTAR 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes modified / flexible cement waterproofing. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, and material descriptions and installation instructions for 
modified cement waterproofing. 

B. Samples for Initial Selection:  For each type of waterproofing indicated. 

1. Include Samples of available color selection. 

C. Samples for Verification:  For each type of waterproofing indicated. 

1. Include Samples to verify color selected. 

D. Product Certificates: For each type of waterproofing mortar, signed by product manufacturer. 

E. Qualification Data:  For Installer. 

F. Material Test Reports:  For each waterproofing product. 

G. Manufacturer's inspection reports of completed installation. 

H. Warranty:  Special warranty specified in this Section. 
 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Mockups:  Provide mockups of modified cement waterproofing to verify selections made under sample 
submittals and to demonstrate aesthetic effects. 

1. Architect will select locations of mockups that represent typical surfaces and conditions for 
applications of modified cement waterproofing. 

   

a. Horizontal Surfaces:  Provide samples of at least 0.9 square meters. 
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2. Apply waterproofing according to requirements for the completed Work after permanent 
lighting and other environmental services have been activated. 

C. Pre-installation Conference:  Conduct conference at Project site. Review methods and procedures 
related to waterproofing including, but not limited to, the following: 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Review required certifying procedures. 

1.5 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with application only when existing and forecasted weather conditions 
permit waterproofing to be performed according to manufacturer's written instructions and warranty 
requirements. 

B. Proceed with waterproofing work only after pipe sleeves, vents, curbs, inserts, drains, and other 
projections through the substrate to be waterproofed have been completed.  Proceed only after 
concrete and masonry substrate defects, including honeycombs, voids, and cracks, have been 
repaired to provide a sound substrate free of forming materials, including reveal inserts. 

C. Ambient Conditions:  Proceed with waterproofing work only if temperature is maintained at 4.4 
degrees C or above during work and cure period, and space is well ventilated and kept free of water. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer and or Installer agrees to 
repair or replace components of waterproofing that fail in materials or workmanship within specified 
warranty period. 
1. Failures include, but are not limited to, the following: 

a. Failure to maintain watertight conditions within specified warranty period. 
b. Bond failure. 

2. Warranty Period:  Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following: 

1. Flexible 2 Part Cementitious Waterproofing System 
1) Tensile Strength > 1.5N/mm2 ASTM D412-92 
2) Elongation at break > 150% ASTM D412-92 
3) Adhesion to concrete > 0.3 N/mm2 ASTM D4541 
4) Hardness Shore A > 40 ASTM D2240 : 91 
5) Improves water resistance of concrete by more than 7 times @ 0.2kgf/cm2 

Passed DIN 1048 
6) Chemical resistance Passed 
7) NaOCI - 0.5% 
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8) NH4OH - 1.25% 
9) HCI - 3.7% 
10) Toxicity Passed SS 375 
11) Bridge cracks up to 2mm 
12) Passed Chloride Content < 0.01% 
13) Pot Life (@30°C) Approx. 2 hours 
14) Drying Time (30°C) Touch Dry Approx. 1-3 hours 
15) Foot Trafficable 4 hours 
16) Ponding Test 24 hours after application 

 
2.2 SURFACE PREPARATION Clean the substrate of any protrusion or substances that may damage the 

membrane. Ensure all surfaces are free from dirt, dust, grease, oil, wax, curing compounds and any 
other loose contaminating materials. Fill all voids, cracks, edges and angles with Lanko Grout 180 
ECO or suitable repair material, so that the prepared surface is sound, even and clean. MIXING Put 
Liquid into a clean mixing container. Add the Powder gradually while mixing until a lump free plastic 
consistency is achieved. 

2.3 NO ADDITION OF WATER IS ALLOWED. It is recommended that mechanical mixing (400-500 rpm) 
should be used for 2-3 minutes to ensure proper dispersion of the components. 

2.4 APPLICATION Pre-wet the surface with clean water. Do not allow water ponding. Very porous surface 
must be primed with Acrylic Primer prior to applying. Apply the mixed material onto the prepared 
surface using a block brush, squeegee or roller in a stiffling action. Apply 1-2 coats finish depending 
on site conditions and film thickness required. If a trowel is used for application, all undulating or 
uneven areas must be patched to level before applying the Flex to prevent the material from building 
up too thick in one application. Before a 2nd coat is applied, the 1st coat must be left for 
approximately 2-3 hours depending on the thickness, substrate porosity and the temperature until it is 
dry and tacky. 

2.5 COMPONENTS 

A. Component A 
1. Powder 
2. Mix Ratio: 15 
3. Apparent Volume Mass: 1.45 (+-0.10) kg/l 

B. Component B 
1. Latex 
2. Mix Ratio: 5 
3. Apparent Volume Mass: 1.01 (+-0.10) kg/l 

2.6 MATERIALS 

A. Flexible Cementitious Waterproofing:  Manufacturer’s standard flexible cementitious waterproofing 
that is mixed on site and resurfaced on concrete and other construction materials. 

2.7 PROPORTION AND DESIGN OF MIXES 

A. Field-Mixed, Modified Cement Waterproofing: 

B. COVERAGE: 
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Set Size (kg)  Coverage (m²)  Thickness (mm) 
42kg set   15 – 20 m²   Approx. 1.2mm to 1.5mm 
36kg set    12 – 17 m²   Approx. 1.2mm to 1.5mm 
12kg set   4 – 6 m²    Approx. 1.2mm to 1.5mm 
10kg set   3 – 5 m²    Approx. 1.2mm to 1.5mm 

 

3.0 EXAMINATION 
 

C. Acceptance of Conditions:  Examine substrates, with Applicator present, where waterproofing is to be 
applied. 

1. Proceed with application only after unsatisfactory conditions have been corrected. 
2. Notify Architect in writing of active leaks or structural defects that would affect system 

performance. 

3.1  PREPARATION 

D. Protect other work from damage from cleaning, preparation, and application of modified cement 
waterproofing.  Provide temporary enclosure to confine spraying operation, and to ensure adequate 
ambient temperatures and ventilation conditions for application. 

E. Stop active water leaks according to waterproofing manufacturer's written instructions. 

F. Repair damaged or unsatisfactory concrete or masonry according to manufacturer's written 
instructions. 

G. Surface Preparation: Comply with waterproofing manufacturer's written instructions to remove 
efflorescence, chalk, dust, dirt, mortar spatter, grease, oils, paint, curing compounds, and form-
release agents to ensure that waterproofing bonds to concrete or masonry surfaces. 

1. Clean concrete surfaces. 

2. Concrete Joints:  Clean reveals according to waterproofing manufacturer's written instructions. 

3.2 APPLICATION 

H. General:  Comply with waterproofing manufacturer's written instructions for application. 

I. Curing:  Air-cure waterproofing. 

J. Moist-cure waterproofing for three (3) days immediately after application has set, followed by two days 
of air drying or as recommended in writing by manufacturer. 
 

K. Waterproofing Treatment Extensions:  Extend waterproofing treatment as follows: 

1. Onto interior nontreated walls intersecting exterior treated walls, for a distance of 600 mm for 
cast-in-place concrete and 1200 mm for masonry. 

2. Onto exterior walls and onto both exterior and interior columns, for a height of 300 mm, where 
floors, but not walls, are treated. 

3. Onto every substrate in areas indicated for treatment, including pipe trenches, pipe chases, 
pits, sumps, and similar offsets and features. 
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3.3 PROTECTION 

L. Protect applied, modified cement waterproofing mortar from rapid drying, severe weather exposure, 
and water accumulation.  Maintain completed Work in moist condition for not less than seven days by 
covering with impervious sheeting or by other curing procedures recommended in writing by 
waterproofing manufacturer. 

3.3 FIELD QUALITY CONTROL 

Inspection:  Manufacturer's representative to inspect completed application and to provide a written 
report that application complies with manufacturer's written instructions. 

END OF SECTION 071615 
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SECTION 071616 

CRYSTALLINE WATERPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes crystalline waterproofing. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and installation instructions. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Applicator. 

B. Product Certificates: For each type of waterproofing, patching, and plugging material. 

C. Product Test Reports: For each product formulation, for tests performed by manufacturer and witnessed 
by a qualified testing agency. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Applicator Qualifications: A firm experienced in applying crystalline waterproofing similar in material, 
design, and extent to that indicated for this Project, whose work has resulted in applications with a 
record of successful in-service performance, and that employs workers trained and approved by 
manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution. 

1. Build mockup of typical surfaces0.9 sq. m in size. 
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2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with application only when existing and forecasted weather conditions 
permit crystalline waterproofing to be performed according to manufacturer's written instructions. 

B. Proceed with waterproofing work only after pipe sleeves, vents, curbs, inserts, drains, and other 
projections through the substrate to be waterproofed have been completed. Proceed only after substrate 
defects, including honeycombs, voids, and cracks, have been repaired to provide a sound substrate 
free of forming materials, including reveal inserts. 

C. Ambient Conditions: Proceed with waterproofing work only if temperature is maintained at 4.4 deg C or 
above during work and cure period, and space is well ventilated and kept free of water. 

PART 2 - PRODUCTS 

2.1 WATERPROOFING MATERIALS 

A. Crystalline Waterproofing: Prepackaged, colored proprietary blend of portland cement, specially treated 
sand, and active chemicals that, when mixed with water and applied, penetrates into concrete and 
concrete unit masonry and reacts chemically with the byproducts of cement hydration in the presence 
of water to develop crystalline growth within substrate capillaries to produce an impervious, dense, 
waterproof substrate; with properties complying with or exceeding the criteria specified below. 

1. Water Permeability: Maximum zero for water at 9 m when tested according to COE CRD-C 48. 
2. Compressive Strength: Minimum 4000 psi at 28 days when tested according to 

ASTM C 109/C 109M. 
3. 2-1mm thick coats to be applied, with proprietary compound of Portland Cement, silica sand and 

active chemicals, mixed with water 
4. Use for all concrete T&Bs, shower, plantbox, ledge, kitchens 

2.2 ACCESSORY MATERIALS 

A. Patching Compound: Factory-premixed cementitious repair mortar, crack filler, or sealant 
recommended by waterproofing manufacturer for filling and patching tie holes, honeycombs, reveals, 
and other imperfections; and compatible with substrate and other materials indicated. 

B. Plugging Compound: Factory-premixed cementitious compound with hydrophobic properties and 
recommended by waterproofing manufacturer; resistant to water and moisture but vapor permeable for 
all standard applications (vertical, overhead, and horizontal surfaces not exposed to vehicular traffic); 
and compatible with substrate and other materials indicated. 

C. Water: Potable. 
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2.3 MIXES 

A. Crystalline Waterproofing: Add prepackaged dry ingredients to water according to manufacturer's 
written instructions. Mix together with mechanical mixer or by hand to required consistency. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for suitable conditions where 
waterproofing is to be applied. 

B. Proceed with application only after unsatisfactory conditions have been corrected. 

C. Notify Architect in writing of active leaks or defects that would affect system performance. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions. 

B. Protect other work from damage caused by cleaning, preparation, and application of waterproofing. 
Provide temporary enclosure to confine spraying operation and to ensure adequate ambient 
temperatures and ventilation conditions for application. 

C. Do not allow waterproofing, patching, and plugging materials to enter reveals or annular spaces 
intended for resilient sealants or gaskets, such as joint spaces between pipes and pipe sleeves. 

D. Stop active water leaks with plugging compound. 

E. Repair damaged or unsatisfactory substrate with patching compound. 

1. At holes and cracks 1.6 mm wide or larger in substrate, remove loosened chips and cut reveal 
with sides perpendicular to surface, not tapered, and minimum 25 mm deep. Fill reveal with 
patching compound flush with surface. 

F. Surface Preparation: Remove efflorescence, chalk, dust, dirt, mortar spatter, grease, oils, paint, curing 
compounds, and form-release agents to ensure that waterproofing bonds to surfaces. 

1. Clean concrete surfaces according to ASTM D 4258. 

a. Scratch- and Float-Finished Concrete: Etch with 10 percent muriatic acid solution 
according to ASTM D 4260. 

b. Smooth-Formed and Trowel-Finished Concrete: Prepare by mechanical abrading or 
abrasive-blast cleaning according to ASTM D 4259. 

2. Clean concrete unit masonry surfaces according to ASTM D 4261. 

a. Lightweight Concrete Unit Masonry: Etch with 10 percent muriatic acid solution or abrade 
surface by wire brushing. Remove acid residue until pH readings of water after rinse are 
not more than 1.0 pH lower or 2.0 pH higher than pH of water before rinse. 

b. Medium- and Normal-Weight Concrete Unit Masonry: Sandblast or bushhammer to a 
depth of 1.6 mm. 
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3. Concrete Joints: Clean reveals. 

3.3 APPLICATION 

A. General: Comply with waterproofing manufacturer's written instructions for application and curing. 

1. Saturate surface with water for several hours and maintain damp condition until applying 
waterproofing. Remove standing water. 

2. Apply waterproofing to surfaces, and extend waterproofing onto adjacent surfaces as follows: 

a. Onto columns integral with treated walls. 
b. Onto interior nontreated walls intersecting exterior treated walls, for a distance of 600 mm 

for cast-in-place concrete. 
c. Onto exterior walls and onto both exterior and interior columns, for a height of 300 mm, 

where floors, but not walls, are treated. 
d. Onto every substrate in areas indicated for treatment, including pipe trenches, pipe 

chases, pits and other similar offsets and features. 

3. Number of Coats: Two. 
4. Application Method: Apply to ensure that each coat fills voids and is in full contact with substrate 

or previous coat. 
5. Dampen surface between coats. 

B. Final Coat Finish: Smooth. 

C. Curing: Moist-cure waterproofing for three days immediately after final coat has set, followed by air 
drying, unless otherwise recommended in writing by manufacturer. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 
completed application of waterproofing. 

B. Prepare test and inspection reports. 

END OF SECTION 071616 
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SECTION 071700 
 

BENTONITE WATERPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bentonite waterproofing. 

2. Trowel-grade sodium bentonite compound. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation details for interface with other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material certificates. 

B. Product test reports. 

C. Sample warranty. 

1.5 QUALITY ASSURANCE 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer and Installer agree to repair or 
replace components of bentonite waterproofing system that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Seven (7) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 GEOTEXTILE/BENTONITE SHEETS 

A. Geotextile/Bentonite Waterproofing:  Minimum of 1.0 lb/sq. ft. (5 kg/sq. m) of bentonite clay granules 
between two layers of geotextile polypropylene fabric, one woven and one nonwoven, needle punched 
and heat fused together. 

Grab Tensile Strength:  95 lbf (422 N) according to ASTM D 4632. 

2.2 COMPOSITE HDPE/BENTONITE MEMBRANE 

A. Composite HDPE/Bentonite Membrane:  Minimum 90-mil- (2.3-mm-) thick membrane consisting of a 
12-mil- (0.5-mm-) thick, HDPE geomembrane liner bonded to a layer of bentonite clay granules 78 
mils (1.9 mm) thick. 

1. Puncture Resistance:  169 lbf (752 N) according to ASTM E 154. 
2. Vapor Permeance:  0.03 perms according to ASTM E 96. 

B. Composite HDPE/Bentonite Membrane with Protective Facing:  Minimum 170-mil- (4.3-mm-) thick 
membrane consisting of HDPE geomembrane liner bonded to a layer of bentonite clay granules and 
with a spun polypropylene facing. 

1. Puncture Resistance:  169 lbf (752 N) according to ASTM E 154. 
2. Vapor Permeance:  0.03 perms according to ASTM E 96. 

C. Composite HDPE/Bentonite-Polymer Membrane:  Minimum 200-mil- (5-mm-) thick membrane 
consisting of HDPE geomembrane liner bonded to a layer of bentonite-polymer clay granules. 

1. Puncture Resistance:  75 lbf (334 N) according to ASTM D 4833. 
2. Vapor Permeance:  0.005 perms according to ASTM E 96. 

D. Composite Saline/Alkaline HDPE/Bentonite Membrane:  Minimum 150-mil- (3.8-mm-) thick membrane 
consisting of a 60-mil- (1.5-mm-) thick, HDPE geomembrane liner bonded to a layer of bentonite clay 
granules. 

1. Puncture Resistance:  169 lbf (752 N) according to ASTM E 154. 
2. Vapor Permeance:  0.03 perms according to ASTM E 96. 

2.3 COMPOSITE GEOTEXTILE-HDPE/BENTONITE MEMBRANE 

A. Geotextile/Bentonite-Polymer Waterproofing:  Minimum 250-mil- (6.4-mm-) thick membrane of 
bentonite-polymer clay granules between two layers of geotextile polypropylene fabric, one woven and 
one nonwoven, needle punched and heat fused together. 

1. Puncture Resistance:  75 lbf (334 N) according to ASTM D 4833. 
2. Vapor Permeance:  0.005 perms according to ASTM E 96. 

2.4 INSTALLATION ACCESSORIES 

A. General:  Manufacturer's standard accessories recommended for intended use and compatible with 
bentonite waterproofing. 
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B. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, 
pressure laminated between two asphalt-saturated fibrous liners, and as follows: 

1. Thickness: 6 mm, nominal. 
2. Thickness:  3 mm, nominal, for vertical applications; 6 mm, nominal, elsewhere. 

C. Geotextile Protection Course:  As recommended by waterproofing manufacturer. 

D. Molded-Sheet Drainage Panel:  Comply with Division 33 Section "Subdrainage." 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Prepare substrates to be waterproofed, install waterproofing and accessories, and protect 
waterproofing from damage and wetting according to manufacturer's written instructions. 

B. Install protection course before backfilling or placing overburden when recommended by 
waterproofing manufacturer. 

3.2 GEOTEXTILE/BENTONITE SHEET INSTALLATION 

A. Install a continuous layer of waterproofing sheets directly against concrete to be waterproofed.  Lap 
ends and edges a minimum of 100mm on horizontal and vertical substrates.  Stagger end joints 
between sheets a minimum of 600 mm.  Fasten seams by stapling to adjacent sheet or nailing to 
substrate. 

3.3 COMPOSITE HDPE/BENTONITE MEMBRANE INSTALLATION 

A. Install a continuous layer of waterproofing membrane with ends and edges lapped a minimum of 75 
mm.  Stagger end joints between membranes.  Seal joints with permanent seam tape. 

3.4 COMPOSITE GEOTEXTILE-HDPE/BENTONITE MEMBRANE INSTALLATION 

A. Install a continuous layer of waterproofing membrane with ends and edges lapped a minimum of 75 
mm.  Stagger end joints between membranes.  Seal joints with permanent seam tape. 

3.5 STORAGE 

A. Store all products in a dry shelter. If stored protect with cover on all sides and top. Block up or pallet 
materials to prevent contact with ground surface water. 

END OF SECTION 071700 
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SECTION 071800 
 

TRAFFIC COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes traffic coatings and pavement markings for the following applications: 

1. Pedestrian traffic. 
2. Vehicular traffic. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project Site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product, including installation instructions. 
1.  

B. Shop Drawings:  For traffic coatings. 

1. Include details for treating substrate joints and cracks, flashings, deck penetrations, and other 
termination conditions. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative who is trained and approved by manufacturer. 

1.7 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace traffic coating that fails in 
materials or workmanship within specified warranty period. 
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1. Warranty Period:  Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Material Compatibility:  Provide primers; base-, intermediate-, and topcoat; and accessory materials 
that are compatible with one another and with substrate under conditions of service and application, 
as demonstrated by manufacturer based on testing and field experience. 

2.2 TRAFFIC COATING  

A. Traffic Coating:  Manufacturer's standard, traffic-bearing, seamless, high-solids-content, cold liquid-
applied, elastomeric, waterproofing membrane system with integral wearing surface for pedestrian 
traffic and vehicular traffic ; according to ASTM C 957. 

B. Primer:  Liquid primer recommended for substrate and conditions by traffic-coating manufacturer. 

C. Preparatory and Base Coats:  Epoxy primer with polyurethane base and top coats 

D. Intermediate Coat:  Polyurethane 

1. Aggregate Content:  As recommended in writing by traffic-coating manufacturer for substrate 
and service conditions indicated. 

E. Topcoat:  Polyurethane 

1. Aggregate Content:  As recommended in writing by traffic-coating manufacturer for substrate 
and service conditions indicated 

2. Color:  As selected by Architect from manufacturer's full range. 

F. Aggregate:  Manufacturer's standard aggregate for each use indicated of particle sizes, shape, and 
minimum hardness recommended in writing by traffic-coating manufacturer. 

G. VOC Content:  Traffic coating shall have a VOC content of 150 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

H. Low-Emitting Materials:  Traffic coating shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 ACCESSORY MATERIALS 

A. Joint Sealants:  As specified in Division 07 Section "Joint Sealants 

B. Sheet Flashing:  Nonstaining sheet material recommended in writing by traffic-coating manufacturer. 

C. Adhesive:  Contact adhesive recommended in writing by traffic-coating manufacturer. 

D. Reinforcing Strip:  Fiberglass mesh recommended in writing by traffic-coating manufacturer. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 
2.4 PAVEMENT MARKINGS 

A. Pavement-Marking Paint:  MPI #97 Latex Traffic Marking Paint. 

1. Color:  [White] [Yellow] [Blue]  

B. VOC Content:  Pavement-marking paints shall have a VOC content of 150 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Low-Emitting Materials:  Pavement-marking paints shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Clean and prepare substrates according to ASTM C 1127 and manufacturer's written 
instructions to produce clean, dust-free, dry substrate for traffic-coating application. 

1. Application of coating indicates acceptance of surfaces and conditions. 

B. Mask adjoining surfaces not receiving traffic coatings to prevent overspray, spillage, leaking, and 
migration of coatings.  Prevent traffic-coating materials from entering deck substrate penetrations and 
clogging weep holes and drains. 

C. Concrete Substrates:  Mechanically abrade surface to a uniform profile acceptable to manufacturer, 
according to ASTM D 4259.  Do not acid etch. 

1. Remove grease, oil, paints, and other penetrating contaminants from concrete. 
2. Remove concrete fins, ridges, and other projections. 
3. Remove laitance, glaze, efflorescence, curing compounds, concrete hardeners, form-release 

agents, and other incompatible materials that might affect coating adhesion. 
4. Remove remaining loose material to provide a sound surface, and clean surfaces according to 

ASTM D 4258. 

3.2 TERMINATIONS AND PENETRATIONS 

A. Prepare vertical and horizontal surfaces at terminations and penetrations through traffic coatings and 
at expansion joints, drains, and sleeves according to ASTM C 1127 and manufacturer's written 
instructions. 

B. Provide sealant cants at penetrations and at reinforced and non-reinforced, deck-to-wall butt joints. 

C. Terminate edges of deck-to-deck expansion joints with preparatory base-coat strip. 

D. Install sheet flashings at deck-to-wall expansion and dynamic joints, and bond to deck and wall 
substrates according to manufacturer's written recommendations. 
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3.3 JOINT AND CRACK TREATMENT 

A. Prepare, treat, rout, and fill joints and cracks in substrates according to ASTM C 1127 and 
manufacturer's written recommendations.  Before coating surfaces, remove dust and dirt from joints 
and cracks according to ASTM D 4258. 

1. Comply with recommendations in ASTM C 1193 for joint-sealant installation. 

B. Apply reinforcing strip in traffic-coating system where recommended in writing by traffic-coating 
manufacturer. 

3.4 TRAFFIC-COATING APPLICATION 

A. Apply traffic coating according to ASTM C 1127 and manufacturer's written instructions. 

B. Apply number of coats of specified compositions for each type of traffic coating at locations as 
indicated on Drawings. 

C. Apply traffic coatings to prepared wall terminations and vertical surfaces to height indicated; omit 
aggregate on vertical surfaces. 

D. Cure traffic coatings. 

3.5 PAVEMENT MARKINGS 

A. Do not apply pavement-marking paint for striping and other markings until layout, colors, and 
placement have been verified with Architect and traffic coating has cured. 

B. Sweep and clean surface to eliminate loose material and dust. 

C. Apply pavement-marking paint with mechanical equipment to produce markings of dimensions 
indicated with uniform straight edges.  Apply at manufacturer's recommended rates for a 15-mil- (0.4-
mm-) minimum, wet film thickness. 

3.6 PROTECTING AND CLEANING 

A. Protect traffic coatings from damage and wear during remainder of construction period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 071800 
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THERMAL INSULATION 072100 - 1 

SECTION 072100 

THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Mineral-wool board insulation. 
2. Mineral-wool blanket insulation. 
3. Extruded Polystyrene insulation 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for each product. 

1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84 
by a qualified testing agency. Identify products with appropriate markings of applicable testing agency. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and 
other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for 
handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and concealment. 
2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project site 

before installation time. 
3. Quickly complete installation and concealment of foam-plastic board insulation in each area of 

construction. 
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PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation: ASTM C 578, of type and minimum compressive strength 
indicated below, with maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively, per ASTM E 84. 

1. Type X, 15 psi (104 kPa). 
2. Type IV, 25 psi (173 kPa). 
3. Type VI, 40 psi (276 kPa). 
4. Type VII, 60 psi (414 kPa). 
5. Type V, 100 psi (690 kPa). 

2.2 CELLULAR-GLASS INSULATION 

A. Cellular-Glass Insulation: ASTM C 552. 

B. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of type 
recommended by manufacturer of cellular-glass block insulation. 

2.3 GLASS-FIBER BOARD INSULATION 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content. 

B. Unfaced, Flexible Glass-Fiber Board Insulation: ASTM C 612, Type IA; ASTM C 553, Types I, II, and 
III; or ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively, per ASTM E 84, passing ASTM E 136 for combustion characteristics. 

1. Nominal density of 1.0 lb/cu. ft. (16 kg/cu. m), thermal resistivity of 3.7 deg F x h x sq. ft./Btu x 
in. at 75 deg F (25.7 K x m/W at 24 deg C). 

2. Nominal density of not less than 1.5 lb/cu. ft. (24 kg/cu. m) or more than 1.7 lb/cu. ft. (27 
kg/cu. m), thermal resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F (27.7 K x m/W at 24 
deg C). 

C. Foil-Faced, Flexible Glass-Fiber Board Insulation: ASTM C 612, Type IA or ASTM C 553, Types I, II, 
and III; faced on one side with foil-scrim-kraft vapor retarder; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84. 

1. Nominal density of 1.0 lb/cu. ft. (16 kg/cu. m), thermal resistivity of 3.7 deg F x h x sq. ft./Btu x 
in. at 75 deg F (25.7 K x m/W at 24 deg C). 

2. Nominal density of not less than 1.5 lb/cu. ft. (24 kg/cu. m) or more than 1.7 lb/cu. ft. (27 
kg/cu. m), thermal resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F (27.7 K x m/W at 24 
deg C). 

D. Unfaced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for combustion 
characteristics. 

1. Nominal density of 2.25 lb/cu. ft. (36 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x 
in. at 75 deg F (29.8 K x m/W at 24 deg C). 
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THERMAL INSULATION 072100 - 3 

2. Nominal density of 3 lb/cu. ft. (48 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. 
at 75 deg F (29.8 K x m/W at 24 deg C). 

3. Nominal density of 4.25 lb/cu. ft. (68 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x 
in. at 75 deg F (29.8 K x m/W at 24 deg C). 

4. Nominal density of 6 lb/cu. ft. (96 kg/cu. m), thermal resistivity of 4.4 deg F x h x sq. ft./Btu x in. 
at 75 deg F (30.5 K x m/W at 24 deg C). 

E. Foil-Faced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft 
or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively, per ASTM E 84. 

1. Nominal density of 2.25 lb/cu. ft. (36 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x 
in. at 75 deg F (29.8 K x m/W at 24 deg C). 

2. Nominal density of 3 lb/cu. ft. (48 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. 
at 75 deg F (29.8 K x m/W at 24 deg C). 

3. Nominal density of 4.25 lb/cu. ft. (68 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x 
in. at 75 deg F (29.8 K x m/W at 24 deg C). 

4. Nominal density of 6 lb/cu. ft. (96 kg/cu. m), thermal resistivity of not less than 4.34 deg F x h x 
sq. ft./Btu x in. at 75 deg F (30.1 K x m/W at 24 deg C). 

F. Sustainability Requirements: Provide glass-fiber board insulation as follows: 

1. Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders and no 
formaldehyde. 

2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-
ppm formaldehyde. 

2.4 MINERAL-WOOL BOARD INSULATION 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not 
less than 20 percent. 

B. Unfaced, Mineral-Wool Board Insulation: ASTM C 612; with maximum flame-spread and smoke-
developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion 
characteristics. 

1. Nominal density of 4 lb/cu. ft. (64 kg/cu. m), Types IA and IB, thermal resistivity of 4 deg F x h x 
sq. ft./Btu x in. at 75 deg F (27.7 K x m/W at 24 deg C). 

2. Nominal density of 6 lb/cu. ft. (96 kg/cu. m), Type II, thermal resistivity of 4.16 deg F x h x sq. 
ft./Btu x in. at 75 deg F (28.8 K x m/W at 24 deg C). 

2.5 MINERAL-WOOL BLANKET INSULATION 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not 
less than 20 percent. 

B. Unfaced, Mineral-Wool Blanket Insulation: ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

C. Reinforced-Foil-Faced, Mineral-Wool Blanket Insulation: ASTM C 665, Type III (reflective faced), 
Class A (faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 (membrane 
is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. 
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2.6 EXTRUDED POLYSYTRENE INSULATION 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not 
less than 20 percent. 

B. Unfaced, Mineral-Wool Blanket Insulation: ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

C. Reinforced-Foil-Faced, Mineral-Wool Blanket Insulation: ASTM C 665, Type III (reflective faced), 
Class A (faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 (membrane 
is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and applications 
indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to harsh 
weather conditions at any time. 

C. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, 
widths, and lengths. Apply single layer of insulation units to produce thickness indicated unless multiple 
layers are otherwise shown or required to make up total thickness. 

3.3 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive according to 
manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 610 mm below exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. 
Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 610 mm in from exterior walls. 

3.4 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 610 mm o.c. both ways 
on inside face, and as recommended by manufacturer. Fit courses of insulation between wall ties and 
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other obstructions, with edges butted tightly in both directions. Press units firmly against inside 
substrates. 

3.5 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions. If no specific method is indicated, bond units to substrate with adhesive or use mechanical 
anchorage to provide permanent placement and support of units. 

B. Foam-Plastic Board Insulation: Seal joints between units by applying adhesive, mastic, or sealant to 
edges of each unit to form a tight seal as units are shoved into place. Fill voids in completed installation 
with adhesive, mastic, or sealant as recommended by insulation manufacturer. 

C. Glass-Fiber or Mineral-Wool Blanket Insulation: Install in cavities formed by framing members according 
to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than 
one length is required to fill the cavities, provide lengths that will produce a snug fit between 
ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between edges 
of insulation and adjoining framing members. 

3. Maintain 76-mm clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

4. Install eave ventilation troughs between roof framing members in insulated attic spaces at vented 
eaves. 

5. For metal-framed wall cavities where cavity heights exceed 2438 mm, support unfaced blankets 
mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs. 

3.6 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION 

A. Where glass-fiber blankets are indicated for sound attenuation above ceilings, install blanket insulation 
over entire ceiling area in thicknesses indicated. Extend insulation 48 inches up either side of partitions. 

3.7 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES 

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors 
as follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to 
anchor manufacturer's written instructions. Space anchors according to insulation 
manufacturer's written instructions for insulation type, thickness, and application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete 
substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over spindles 
and securing it tightly in place with insulation-retaining washers, taking care not to compress 
insulation below indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped washers to tips 
of spindles. 

END OF SECTION 072100 
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SECTION 074213 
 

METAL WALL PANELS 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Metal soffit panels. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design metal wall panel assembly, including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria indicated. 

B. Structural Performance:  Provide metal wall panel assemblies capable of withstanding the effects the 
following loads and stresses within limits and under conditions indicated, based on testing according 
to ASTM E 1592: 

1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 

a. Uniform pressure of 40 psf, acting inward or outward. 

2. Deflection Limits:  Metal wall panel assemblies shall withstand wind loads with horizontal 
deflections no greater than 1/180 of the span. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation layouts of metal wall panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 
and accessories; and special details.  Distinguish between factory-, shop- and field-assembled work. 

C. Samples:  For each type of exposed finish required. 

D. Delegated-Design Submittal:  For metal wall panel assembly indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Exterior elevations drawn to scale and coordinating penetrations and wall-
mounted items. 

B. Product test reports. 

C. Warranties:  Samples of special warranties. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Fire-Resistance Ratings:  Where indicated, provide metal wall panels identical to those of assemblies 
tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

C. Preinstallation Conference:  Conduct conference at Project site. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal wall panel assemblies that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Fifteen (15) years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace metal wall panels that show evidence of deterioration of factory-applied finishes 
within specified warranty period. 

1. Finish Warranty Period:  Fifteen (15)  years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANEL MATERIALS 

A. Aluminum Sheet:  Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy as standard with 
manufacturer, with temper as required to suit forming operations and structural performance required. 

1. Surface:  Smooth, flat finish. 
a. Highest grade powder-coated finish (Super Durable finish) 

B. Panel Sealants: 

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant 
tape with release-paper backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

2. Joint Sealant:  ASTM C 920 as recommended in writing by metal wall panel manufacturer. 
3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 

2.2 MISCELLANEOUS METAL FRAMING 

A. Miscellaneous Metal Framing, General:  ASTM C 645, cold-formed metallic-coated steel sheet, 
ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized, ASTM A 653/A 653M, G60 (Z180) hot-dip 
galvanized or coating with equivalent corrosion resistance unless otherwise indicated. 
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B. Subgirts:  Manufacturer's standard C- or Z-shaped sections, 0.064-inch (1.63-mm) nominal thickness. 

C. Zee Clips:  0.079-inch (2.01-mm) nominal thickness. 

D. Base or Sill Angles or Channels:  0.079-inch (2.01-mm) nominal thickness. 

E. Hat-Shaped, Rigid Furring Channels: 

1. Nominal Thickness: As required to meet performance requirements 
2. Depth:  As indicated 

F. Cold-Rolled Furring Channels:  Minimum 1/2-inch- (13-mm-) wide flange. 

1. Nominal Thickness: As required to meet performance requirements  
2. Depth: As indicated 
3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with 0.040-inch (1.02-mm) 

nominal thickness. 
4. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-) 

diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire. 

G. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall 
attachment flange of 7/8 inch (22 mm), and depth required to fit insulation thickness indicated. 

1. Nominal Thickness: As required to meet performance requirements 

2.3 MISCELLANEOUS MATERIALS 

A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and 
other suitable fasteners designed to withstand design loads.  Provide exposed fasteners with heads 
matching color of metal wall panels by means of plastic caps or factory-applied coating.  Provide 
EPDM, PVC, or neoprene sealing washers. 

 

2.4 METAL SOFFIT PANELS 

A. Provide factory-formed perforated metal liner panels designed for interior side of metal wall panel 
assemblies and field assembled by lapping and interconnecting side edges of adjacent panels and 
mechanically attaching through panel to supports using concealed fasteners and factory-applied 
sealant in side laps.  Include accessories required for a complete installation. 

1. Profile:  Flush. 

2. Material:  Aluminum sheet, 0.032 inch (0.81 mm) thick. 

a. Exterior Finish:  2-coat fluoropolymer  

b. Color:  Match Architect's samples  

 
3. Panel dimension: 600 x 600mm unless otherwise indicated on plans 
4. Acoustical Performance:  NRC of not less than 0.65 when tested according to ASTM C 423. 
5. Sealant:  Factory applied within interlocking joint. 
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2.5 ACCESSORIES 

A. Wall Panel Accessories:  Provide components required for a complete metal wall panel assembly 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, 
closure strips, and similar items.  Match material and finish of metal wall panels, unless otherwise 
indicated. 

1. Closures:  Provide closures at eaves and rakes, fabricated of same metal as metal wall panels. 
2. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material 

recommended by manufacturer. 
3. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips; cut 
or premolded to match metal wall panel profile.  Provide closure strips where indicated or 
necessary to ensure weathertight construction. 

B. Flashing and Trim:  Formed from 0.018-inch (0.46-mm) minimum thickness, zinc-coated (galvanized) 
steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  Provide flashing 
and trim as required to seal against weather and to provide finished appearance.  Locations include, 
but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 
parapet caps, soffits, reveals, and fillers.  Finish flashing and trim with same finish system as adjacent 
metal wall panels. 

2.6 FABRICATION 

A. General:  Fabricate and finish metal wall panels and accessories at the factory to greatest extent 
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements demonstrated by laboratory testing.  Comply with indicated profiles and 
with dimensional and structural requirements. 

B. Fabricate metal wall panels in a manner that eliminates condensation on interior side of panel and 
with joints between panels designed to form weathertight seals. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of 
panel. 

D. Fabricate metal wall panel joints with factory-installed captive gaskets or separator strips that provide 
a tight seal and prevent metal-to-metal contact, and that will minimize noise from movements within 
panel assembly. 

E. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other 
characteristics of item indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Framing:  Install subgirts, base angles, sills, furring, and other miscellaneous wall panel 
support members and anchorages according to ASTM C 754 and metal wall panel manufacturer's 
written recommendations. 

B. Metal Soffit Panels:  Provide metal soffit panels full width of soffits.  Install panels perpendicular to 
support framing. 
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1. Flash and seal panels with weather closures where metal soffit panels meet walls and at 
perimeter of all openings. 

3.2 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting, and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal wall panel assembly including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that 
will be permanently watertight and weather resistant. 

3.3 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal wall panels are installed, 
unless otherwise indicated in manufacturer's written installation instructions.  On completion of metal 
wall panel installation, clean finished surfaces as recommended by metal wall panel manufacturer.  
Maintain in a clean condition during construction. 

B. After metal wall panel installation, clear weep holes and drainage channels of obstructions, dirt, and 
sealant. 

END OF SECTION 074213 
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SECTION 074243 

COMPOSITE WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes metal-faced composite wall panels. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design metal-faced composite wall panel assembly, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Structural Performance:  Provide metal-faced composite wall panel assemblies capable of 
withstanding the effects of the following loads and stresses within limits and under conditions 
indicated, based on testing according to ASTM E 330: 

1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 

a. Uniform pressure of 30 lbf/sq. ft. (1436 Pa) acting inward or outward. 

2. Deflection Limits:  Metal-faced composite wall panel assemblies shall withstand wind loads 
with horizontal deflections no greater than 1/175 of the span at the perimeter and 1/60 of the 
span anywhere in the panel of the span. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation layouts of metal-faced composite wall panels; 
details of edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, 
flashings, closures, and accessories; and special details.  Distinguish among factory-, shop-, and field-
assembled work. 

C. Samples:  For each type of exposed finish required. 

D. Delegated-Design Submittal:  For metal-faced composite wall panel assembly indicated to comply with 
performance requirements and design criteria, including analysis data and calculations signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Exterior elevations, drawn to scale, on which the following items are shown 
and coordinated with each other. 

B. Product test reports. 
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C. Samples of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Fire-Resistance Ratings:  Where indicated, provide metal-faced composite wall panels identical to 
those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify 
products with appropriate markings of applicable testing agency. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of metal-faced composite wall panel assemblies that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period:  Fifteen (15) years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace metal-faced composite wall panels that show evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Finish Warranty Period:  Fifteen (15) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANEL MATERIALS 

A. Aluminum Sheet:  Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy as standard with 
manufacturer, with temper as required to suit forming operations and structural performance required. 

1. Surface:  Smooth, flat finish. 
2. Exposed Coil-Coated Finishes: 

a. Two-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. 

b. Three-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 
70 percent PVDF resin by weight in both color coat and clear topcoat. 

3. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light-colored 
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum total 
dry film thickness of 0.5 mil (0.013 mm). 

B. Panel Sealants:  ASTM C 920. 
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2.2 MISCELLANEOUS METAL FRAMING 

A. Miscellaneous Metal Framing, General:  ASTM C 645, cold-formed metallic-coated steel sheet,  
ASTM A 653/A 653M, G60 (Z180) hot-dip galvanized or coating with equivalent corrosion resistance 
unless otherwise indicated. 

B. Subgirts:  Manufacturer's standard C- or Z-shaped sections 0.064-inch (1.63-mm) nominal thickness. 

C. Zee Clips:  0.079-inch (2.01-mm) nominal thickness. 

D. Base or Sill Angles or Channels:  0.079-inch (2.01-mm) nominal thickness. 

E. Hat-Shaped, Rigid Furring Channels: 

1. Nominal Thickness:  As required to meet performance requirements 0.040 inch (1.02 mm). 
2. Depth:  1-1/2 inches (38 mm). 

F. Cold-Rolled Furring Channels:  Minimum 1/2-inch- (13-mm-) wide flange. 

1. Nominal Thickness:  As required to meet performance requirements 0.064 inch (1.63 mm). 
2. Depth:  3/4 inch (19 mm). 
3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with nominal thickness of 

0.040 inch (1.02 mm). 
4. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-) 

diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire. 

2.3 MISCELLANEOUS MATERIALS 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M). 

B. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and other 
suitable fasteners designed to withstand design loads.  Provide exposed fasteners with heads 
matching color of metal-faced composite wall panels by means of plastic caps or factory-applied 
coating.  Provide EPDM, PVC, or neoprene sealing washers. 

2.4 METAL-FACED COMPOSITE WALL PANELS 

A. General:  Provide factory-formed and -assembled, metal-faced composite wall panels fabricated from 
two metal facings bonded, using no glues or adhesives, to solid, extruded thermoplastic core; formed 
into profile for installation method indicated.  Include attachment system components and accessories 
required for weathertight system. 

1. Fire-Retardant Core:  Noncombustible, with the following surface-burning characteristics as 
determined by testing identical products per ASTM E 84 by UL or another testing and 
inspecting agency acceptable to authorities having jurisdiction: 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Products:  Subject to compliance with requirements, provide the following: 

a. Alcan Composites USA Inc.; Alucobond/ Alucobond Plus. 
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B. Aluminum-Faced Composite Wall Panels:  Formed with 0.020-inch- (0.50-mm-) thick, coil-coated 
aluminum sheet facings. 

1. Panel Thickness:  0.236 inch (6 mm) 
2. Core:  Fire retardant. 

a. Exterior Finish:  3-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in both color coat and clear topcoat. 

b. Color:  As selected by Architect from manufacturer's full range similar to Copper Color 

C. Attachment System Components:  Formed from extruded aluminum 

1. Include manufacturer's standard perimeter extrusions with integral weather stripping, panel 
stiffeners, panel clips and anchor channels. 

2.5 ACCESSORIES 

A. Wall Panel Accessories:  Provide components required for a complete metal-faced composite wall 
panel assembly including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, 
gaskets, fillers, closure strips, and similar items.  Match material and finish of metal-faced composite 
wall panels unless otherwise indicated. 

B. Flashing and Trim:  Formed from 0.018-inch- (0.46-mm-) minimum thickness, zinc-coated (galvanized) 
steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  Provide flashing 
and trim as required to seal against weather and to provide finished appearance.  Locations include, 
but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 
parapet caps, soffits, reveals, and fillers.  Finish flashing and trim with same finish system as adjacent 
metal-faced composite wall panels. 

2.6 FABRICATION 

A. General:  Fabricate and finish metal-faced composite wall panels and accessories at the factory to 
greatest extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill 
indicated performance requirements demonstrated by laboratory testing.  Comply with indicated 
profiles and with dimensional and structural requirements. 

B. Fabricate metal-faced composite wall panels in a manner that eliminates condensation on interior side 
of panel and with joints between panels designed to form weathertight seals. 

C. Metal-Faced Composite Wall Panels:  Factory form panels in a [continuous process with no glues or 
adhesives] [batch process by laminating each sheet using glues or adhesives] between dissimilar 
materials.  Trim and square edges of sheets with no displacement of face sheets or protrusion of core 
material. 

1. Form panel lines, breaks, and angles to be sharp and true, with surfaces free from warp and 
buckle. 

2. Fabricate panels with sharply cut edges, with no displacement of face sheets or protrusion of 
core material. 

3. Fabricate panels with panel stiffeners, as required to comply with deflection limits, attached to 
back of panels with structural silicone sealant or bond tape. 

4. Dimensional Tolerances: 

a. Panel Bow:  0.8 percent maximum of panel length or width. 
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b. Squareness:  0.25 inch (5 mm) maximum. 

D. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics 
of item indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Framing:  Install subgirts, base angles, sills, furring, and other miscellaneous wall panel 
support members and anchorage according to ASTM C 754 and metal-faced composite wall panel 
manufacturer's written instructions. 

3.2 METAL-FACED COMPOSITE WALL PANEL INSTALLATION 

A. Attachment System Installation, General:  Install attachment system required to support metal-faced 
composite wall panels and to provide a complete weathertight wall system, including subgirts, 
perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material joinery, and 
panel-system joint seals. 

2. Do not begin installation until weather barrier and flashings that will be concealed by composite 
panels are installed. 

B. Clip Installation:  Attach panel clips to supports at each metal-faced composite wall panel joint at 
locations, spacings, and with fasteners recommended by manufacturer.  Attach routed-and-returned 
flanges of wall panels to panel clips with manufacturer's standard fasteners. 

1. Seal horizontal and vertical joints between adjacent panels with sealant backing and sealant.  
Install sealant backing and sealant according to requirements specified in Division 07 Section 
"Joint Sealants." 

C. Track-Support Installation:  Provide manufacturer's standard horizontal and vertical tracks that provide 
support and complete secondary drainage system, draining to the exterior at horizontal joints.  Install 
support system at locations, spacings, and with fasteners recommended by manufacturer.  Attach 
panels to wall by interlocking tracks with perimeter extrusions attached to wall panels.  Fully engage 
integral gaskets and leave horizontal and vertical joints with open reveal. 

1. Attach routed-and-returned flanges of wall panels to perimeter extrusions with manufacturer's 
standard fasteners. 

2. Attach flush wall panels to perimeter extrusions by engaging panel edges and by attaching with 
manufacturer's standard structural silicone adhesive. 

3. Install wall panels to allow individual panels to "free float" and be installed and removed without 
disturbing adjacent panels. 

4. Do not apply sealants to joints unless otherwise indicated on Drawings. 

D. Subgirt-and-Spline Installation:  Provide manufacturer's standard subgirts and splines that provide 
support and complete secondary drainage system, draining to the exterior at horizontal joints.  Install 
support system at locations, spacings, and with fasteners recommended by manufacturer.  Attach wall 
panels by interlocking perimeter extrusions attached to routed-and-returned flanges of wall panels with 
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subgirts and splines.  Fully engage integral subgirt-and-spline gaskets and leave horizontal and 
vertical joints with open reveal. 

1. Install wall panels to allow individual panels to "free float" and be installed and removed without 
disturbing adjacent panels. 

2. Do not apply sealants to joints unless otherwise indicated on Drawings. 

E. Rainscreen-Principle Installation:  Provide manufacturer's standard pressure-equalized, rainscreen-
principle system with vertical channel that provides support and complete secondary drainage system, 
draining at base of wall.  Notch vertical channel to receive support pins.  Install vertical channels 
supported by channel brackets or adjuster angles and at locations, spacings, and with fasteners 
recommended by manufacturer.  Attach wall panels by engaging horizontal support pins into notches 
in vertical channels and into flanges of wall panels.  Leave horizontal and vertical joints with open 
reveal. 

1. Install wall panels to allow individual panels to "free float" and be installed and removed without 
disturbing adjacent panels. 

2. Do not apply sealants to joints unless otherwise indicated on Drawings. 

3.3 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal-faced composite wall panel assembly 
including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure 
strips, and similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that 
will be permanently watertight and weather resistant. 

3.4 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align metal-faced composite wall panel units within installed 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m), nonaccumulative, on level, plumb, and location lines as 
indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

3.5 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal-faced composite wall 
panels are installed unless otherwise indicated in manufacturer's written installation instructions.  On 
completion of metal-faced composite wall panel installation, clean finished surfaces as recommended 
by panel manufacturer.  Maintain in a clean condition during construction. 

B. After metal-faced composite wall panel installation, clear weep holes and drainage channels of 
obstructions, dirt, and sealant. 

END OF SECTION 074243 
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SECTION 075213 

ATACTIC-POLYPROPYLENE (APP) MODIFIED BITUMINOUS MEMBRANE ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Atactic-polypropylene (APP)-modified bituminous membrane roofing. 
2. Hybrid roofing system that combines built-up ply sheets with atactic-polypropylene (APP)-

modified bituminous membrane. 
3. Vapor retarder. 
4. Roof insulation. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 

1.4 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at Project 
site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, 
and installers whose work interfaces with or affects roofing, including installers of roof 
accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and 
fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment 

curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

B. Preinstallation Roofing Conference: Conduct conference at Project site. 
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1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, 
and installers whose work interfaces with or affects roofing, including installers of roof 
accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, including 
flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment 

curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to 
other work, including: 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Crickets, saddles, and tapered edge strips, including slopes. 
4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

C. Samples for Verification: For the following products: 

1. Cap sheet, of color required. 
2. Flashing sheet, of color required. 
3. Walkway pads or rolls, of color required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturer and testing agency. 

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with 
requirements specified in "Performance Requirements" Article. 

1. Submit evidence of compliance with performance requirements. 

C. Product Test Reports: For components of roofing system, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

D. Research/Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 
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1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed or FM Global approved for 
membrane roofing system identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system 
manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special 
warranty. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency 
markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and 
within the temperature range required by roofing system manufacturer. Protect stored liquid material 
from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written 
instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of 
deck. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in 
materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, cover 
boards, substrate board, roofing accessories, and other components of roofing system. 

2. Warranty Period: 15 years from date of Substantial Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end of this Section, 
signed by Installer, covering the Work of this Section, including all components of roofing system such 
as membrane roofing, base flashing, roof insulation, fasteners, cover boards, substrate boards, vapor 
retarders, and walkway products, for the following warranty period: 
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1. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, 
thermally induced movement, and exposure to weather without failure due to defective manufacture, 
fabrication, installation, or other defects in construction. Roofing and base flashings shall remain 
watertight. 

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested 
according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D4272. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials 
under conditions of service and application required, as demonstrated by roofing manufacturer based 
on testing and field experience. 

C. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based on 
testing identical products by a qualified testing agency. 

D. Energy Star Listing: Roofing system shall be listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products. 

E. Energy Performance: Roofing system shall have an initial solar reflectance of not less than 0.70 and 
an emissivity of not less than 0.75 when tested according to CRRC-1. 

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify 
products with appropriate markings of applicable testing agency. 

2.2 VAPOR RETARDER 

A. Polyethylene Film: ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with maximum permeance rating 
of 0.13 perm (7.5 ng/Pa x s x sq. m). 

1. Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for 
sealing joints and penetrations in vapor retarder. 

2. Adhesive: Manufacturer's standard lap adhesive, FM Global approved for vapor-retarder 
application. 

B. Self-Adhering-Sheet Vapor Retarder: Polyethylene film laminated to layer of butyl rubber adhesive, 
minimum 30-mil- (0.76- mm-) total thickness; maximum permeance rating of 0.1 perm (6 ng/Pa x s x 
sq. m); cold applied, with slip-resisting surface and release paper backing. Provide primer when 
recommended by vapor-retarder manufacturer. 

C. Glass-Fiber Felt: ASTM D 2178, Type IV, asphalt impregnated. 
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2.3 ROOF INSULATION (Verify with Architect) 

A. General: Preformed roof insulation boards manufactured or approved by roofing manufacturer, 
selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that 
produce FM Global-approved roof insulation. 

B. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-lb/cu. ft. (26-kg/cu. m) minimum 
density, square edged. 

2.4 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and 
compatibility with roofing. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roof insulation and cover boards to 
substrate, and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Modified asphaltic, asbestos-free, cold-applied adhesive. 
2. Bead-applied, low-rise, one-component or multicomponent urethane adhesive. 
3. Full-spread spray-applied, low-rise, two-component urethane adhesive. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements 
and other conditions affecting performance of the Work: 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and roof-
drain bodies are securely clamped in place. 

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements  
4. Verify that deck is securely fastened with no projecting fasteners and with no adjacent units in 

excess of 1.6 mm out of plane relative to adjoining deck. 
5. Verify that minimum concrete drying period recommended by roofing system manufacturer has 

passed. 
6. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by 

plastic sheet method according to ASTM D 4263. 

a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt on deck at start of each 
day's work and at start of each roof area or plane. Do not proceed with Work of this 
Section if test sample foams or can be easily and cleanly stripped after cooling. 

7. Verify that concrete-curing compounds that impair adhesion of roofing components to roof 
deck have been removed. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation 
according to roofing system manufacturer's written instructions. Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when 
rain is forecast. 

C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), and 
allow primer to dry. 

D. Install insulation strips in ribs of acoustical roof deck according to acoustical roof deck manufacturer's 
written instructions. 

3.3 INSTALLATION, GENERAL 

A. Comply with roofing system manufacturer's written instructions. 

B. Asphalt Heating: Heat asphalt to its equiviscous temperature, measured at the mop cart or 
mechanical spreader immediately before application. Circulate asphalt during heating. Do not raise 
asphalt temperature above equiviscous temperature range more than one hour before time of 
application. Do not exceed asphalt manufacturer's recommended temperature limits during asphalt 
heating. Do not heat asphalt within 25 deg F (14 deg C) of flash point. Discard asphalt maintained at a 
temperature exceeding finished blowing temperature for more than four hours. 

1. Apply hot roofing asphalt within plus or minus 25 deg F (14 deg C) of equiviscous temperature. 

C. Asphalt Heating: Heat and apply SEBS-modified roofing asphalt according to roofing system 
manufacturer's written instructions. 

D. Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate joints, 
entering building, or damaging roofing system components or adjacent building construction. 

3.4 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with 
end joints staggered between rows. Tightly butt substrate boards together. 
1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 

perimeter, and field of roof according to roofing system manufacturers' written instructions. 

3.5 VAPOR-RETARDER INSTALLATION 

A. Polyethylene Film: Loosely lay polyethylene-film vapor retarder in a single layer over area to receive 
vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150 
mm), respectively. Continuously seal side and end laps with tape, adhesive. 

B. Laminate Sheet: Loosely lay laminate-sheet vapor retarder in a single layer over area to receive vapor 
retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150 mm), 
respectively. Continuously seal side and end laps with tape. 
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C. Self-Adhering-Sheet Vapor Retarder: Prime substrate if required by manufacturer. Install self-
adhering-sheet vapor retarder over area to receive vapor retarder, side and end lapping each sheet a 
minimum of 3-1/2 inches (90 mm) and 6 inches (150 mm), respectively. Seal laps by rolling. 

D. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches (483 mm) over 
preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed 
surface with hot roofing asphalt. 

E. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into roofing system. 

3.6 INSULATION INSTALLATION 

A. Install insulation with long joints of insulation in a continuous straight line, with end joints staggered 
between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with 
insulation. 

B. Install insulation under area of roofing to achieve required thickness. Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding 
layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each direction. 

C. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not 
restrict flow of water. 

D. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

E. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows: 

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), 
and allow primer to dry. 

2. Set each layer of insulation in a solid mopping of hot roofing asphalt. 
3. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and 

maintaining insulation in place. 
4. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly 

pressing and maintaining insulation in place. 

3.7 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions and applicable 
recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer 
Modified Bitumen Roofing." 

B. Install roofing system according to roofing system manufacturer's written instructions and applicable 
recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer 
Modified Bitumen Roofing" and as follows: 

1. Deck Type: C (concrete or nonnailable). 
2. Adhering Method: T (torched). 
3. Base Sheet: One (verify with manufacturer standards). 
4. Number of Glass-Fiber Base-Ply Sheets: Two (verify with manufacturer standards). 
5. Number of APP-Modified Asphalt Sheets: Two (verify with manufacturer standards). 
6. Surfacing Type:S smooth 
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C. Start installation of roofing in presence of manufacturer's technical personnel. 

D. Coordinate installation of roofing system so insulation and other components of the roofing system not 
permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or 
when rain is forecast. 

3.8 APP-MODIFIED BITUMINOUS MEMBRANE INSTALLATION 

A. Install modified bituminous roofing sheet and cap sheet according to roofing manufacturer's written 
instructions, starting at low point of roofing system. Extend roofing sheets over and terminate beyond 
cants, installing as follows: 
1. Torch apply to substrate. 
2. Unroll roofing sheets and allow them to relax for minimum time period required by 

manufacturer. 

B. Laps: Accurately align roofing sheets, without stretching, and maintain uniform side and end laps. 
Stagger end laps. Completely bond and seal laps, leaving no voids. 

1. Repair tears and voids in laps and lapped seams not completely sealed. 
2. Apply roofing granules to cover exuded bead at laps while bead is hot. 

C. Install roofing sheets so side and end laps shed water. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to inspect substrate conditions, surface 
preparation, membrane application, flashings, protection, and drainage components, and to furnish 
reports to Architect. 

1. Electric Field Vector Mapping (EFVM): Testing agency shall survey entire roof area for 
potential leaks using electric field vector mapping (EFVM). 

B. Test Cuts: Remove test specimens to evaluate problems observed during quality-assurance 
inspections of roofing membrane as follows: 

1. Determine approximate quantities of components within roofing membrane according to 
ASTM D 3617. 

2. Examine test specimens for interply voids according to ASTM D 3617 and to comply with 
criteria established in Appendix 3 in ARMA/NRCA's "Quality Control Guidelines for the 
Application of Polymer Modified Bitumen Roofing." 

3. Repair areas where test cuts were made according to roofing system manufacturer's written 
instructions. 

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion. 

1. Notify Architect and Owner 48 hours in advance of date and time of inspection. 

D. Roofing system will be considered defective if it does not pass tests and inspections. 

1. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 
replaced or additional work complies with specified requirements. 
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3.10 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing, inspect roofing for deterioration and 
damage, describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at 
time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 075213 
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SECTION 076100 

METAL ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 
1. Metal roofing 

1.2 PERFORMANCE REQUIREMENTS 

A. Solar Reflectance Index:  Not less than 78 when calculated according to ASTM E 1980 based on 
testing identical products by a qualified testing agency. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation layout of sheet metal roofing, including plans, elevations, 
expansion joint locations, and keyed details.  Distinguish between shop- and field-assembled work. 

1. Include details for forming, joining, and securing sheet metal roofing, including pattern of 
seams, termination points, fixed points, expansion joints, roof penetrations, edge conditions, 
special conditions, connections to adjoining work, and details of accessory items. 

C. Samples:  For each exposed product and for each finish specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Roof plans drawn to scale with coordinated details for penetrations and roof-
mounted items. 

B. Portable Roll-Forming Equipment Certificate:  Issued by UL for equipment manufacturer's portable 
roll-forming equipment capable of producing panels that comply with UL requirements. 

C. Product test reports. 

D. Warranties:  Sample of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Roll-Formed Sheet Metal Roofing Fabricator Qualifications:  Fabricator authorized by portable roll-
forming equipment manufacturer to fabricate and install sheet metal roofing units required for this 
Project, and who maintains current UL certification of its portable roll-forming equipment. 

B. UL-Certified, Portable Roll-Forming Equipment:  UL-certified, portable roll-forming equipment capable 
of producing roofing panels for sheet metal roofing assemblies that comply with UL 580 for Class 90 
wind-uplift resistance.  Maintain UL certification of portable roll-forming equipment for duration of sheet 
metal roofing work. 

C. Sheet Metal Roofing Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless 
more stringent requirements are specified or shown on Drawings. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical roof area and eave[, including fascia,] [and soffit] as shown on 
Drawings; approximately [48 inches (1200 mm)] square by full thickness, including 
attachments[, underlayment,] and accessories. 

E. Preinstallation Conference:  Conduct conference at Project site 

1.7 WARRANTY 

A. Special Warranty:  Warranty form in which Installer agrees to repair or replace components of sheet 
metal roofing that fail in materials or workmanship within Two (2) years from date of Substantial 
Completion. 

B. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied finishes 
within ten (10) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ROOFING SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 
strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the hot-dip process 
and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation; 
structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural quality. 

3. Thickness:  Nominal 0.5mm thick 24Ga unless otherwise indicated. 

4. Surface:  Smooth, flat – Verify with Architect’s sample 
5. Factory Prime Coating:  Where painting after installation is indicated, pretreat with white or 

light-colored, factory-applied, baked-on epoxy primer coat; minimum dry film thickness of 0.2 
mil (0.005 mm). 
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6. Exposed Coil-Coated Finish: 
a. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat. 

7. Color: As selected by Architect from manufacturer's full range 
 

2.2 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required for a complete roofing system and as 
recommended by primary sheet metal[ or portable roll-forming equipment] manufacturer unless 
otherwise indicated. 

B. Fasteners:  Wood screws, annular-threaded nails, self-tapping screws, self-locking rivets and bolts, 
and other suitable fasteners designed to withstand design loads. 

1. General: 

a. Exposed Fasteners:  Heads matching color of sheet metal roofing using plastic caps or 
factory-applied coating. 

b. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with 
hex-washer head. 

c. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened. 

2. Fasteners for [Zinc-Coated] Steel Sheet:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M, ASTM F 2329, or Series 300 stainless steel. 

3. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 
4. Fasteners for Copper Sheet:  Copper, hardware bronze, or Series 300 stainless steel. 
5. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 

C. Solder: 

1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent 
lead or Grade Sn60, 60 percent tin and 40 percent lead. 

2. For Copper:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead. 
3. For Stainless Steel:  ASTM B 32, Grade Sn60, with an acid flux of type recommended by 

stainless-steel sheet manufacturer. 

D. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape 
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch 
(13 mm) wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant[ as recommended by portable roll-
forming equipment manufacturer for installation indicated]; low modulus; of type, grade, class, and use 
classifications required to seal joints in sheet metal roofing and remain watertight. 

F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement. 

G. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
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2.3 ACCESSORIES 

A. Sheet Metal Accessories:  Provide components required for a complete sheet metal roofing assembly 
including trim, copings, fasciae, corner units, clips, flashings, sealants, gaskets, fillers, metal closures, 
closure strips, and similar items.  Match material and finish of sheet metal roofing unless otherwise 
indicated. 

1. Provide accessories as recommended by portable roll-forming equipment manufacturer to 
produce sheet metal roofing assemblies that comply with UL 580 for wind-uplift resistance 
classification specified in "Quality Assurance" Article. 

2. Cleats:  For mechanically seaming into joints and formed from the following materials: 

B. Roof Curbs:  Fabricated from same material and finish as sheet metal roofing, minimum thickness 
[matching the sheet metal roofing] <Insert thickness>; with bottom of skirt profiled to match roof panel 
profiles; with weatherproof top box and integral full-length cricket.  Fabricate curb subframing of 
nominal [0.062-inch- (1.59-mm-)] <Insert thickness> thick, angle-, C-, or Z-shaped galvanized steel or 
stainless-steel sheet.  Fabricate curb and subframing to withstand indicated loads of size and height 
indicated.  Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

1. Insulate curbs with [1-inch- (25-mm-)] <Insert thickness> thick, rigid insulation. 
2. Install wood nailers at tops of curbs. 

2.4 FABRICATION 

A. General:  Custom fabricate sheet metal roofing to comply with details shown and recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions (panel width and 
seam height), geometry, metal thickness, and other characteristics of installation indicated.  Fabricate 
sheet metal roofing and accessories at the shop to greatest extent possible. 

1. Flat-Seam Roofing:  Form flat-seam panels from metal sheets 20 by 28 inches (510 by 710 
mm) with 1/2-inch (13-mm) notched and folded edges. 

2. Standing-Seam Roofing:  Form standing-seam panels with finished seam height [of 1 inch (25 
mm)] [of 1-1/2 inches (38 mm)] [as indicated] <Insert dimension>. 

3. Batten-Seam Roofing:  Form batten-seam panels with sides turned up [2-1/8 inches (54 mm)] 
[as indicated] <Insert dimension> with 1/2-inch (13-mm) flange turned toward center of pan. 

B. General:  Fabricate roll-formed sheet metal roofing panels with UL-certified, portable roll-forming 
equipment capable of producing roofing panels for sheet metal roofing assemblies that comply with 
UL 580 for wind-uplift resistance classification specified in "Quality Assurance" Article.  Fabricate roll-
formed sheet metal according to equipment manufacturer's written instructions and to comply with 
details shown. 

C. Form exposed sheet metal work to fit substrates without excessive oil canning, buckling, and tool 
marks; true to line and levels indicated; and with exposed edges folded back to form hems. 

1. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral 
flashings, and other components of metal roofing to profiles, patterns, and drainage 
arrangements shown on Drawings and as required for leakproof construction. 

D. Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic action by 
painting contact surfaces with bituminous coating, by applying self-adhering sheet underlayment to 
each contact surface, or by other permanent separation as recommended by fabricator of sheet metal 
roofing or manufacturers of the metals in contact. 
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E. Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other 
characteristics of item indicated.  Obtain field measurements for accurate fit before shop fabrication. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine solid roof sheathing to verify that sheathing joints are supported by framing or blocking and 
that tops of fasteners are flush with surface. 

B. Lay out and [nail battens to wood sheathing] [screw battens to wood sheathing] [screw battens to 
metal deck] before installation of sheet metal roofing. 

1. Space fasteners not more than [18 inches (457 mm)] <Insert dimension> o.c. 
2. Space fasteners as required by portable roll-forming equipment manufacturer for specified UL 

classification for wind-uplift resistance. 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal roofing and other components of the Work securely in place, with 
provisions for thermal and structural movement.  Install fasteners, solder, welding rods, protective 
coatings, separators, sealants, and other miscellaneous items as required for a complete roofing 
system and as recommended by fabricator for sheet metal roofing. 

1. Field cutting of sheet metal roofing by torch is not permitted. 
2. Provide metal closures at [peaks] [rake edges] [rake walls] [eaves] [and] each side of 

ridge[ and hip] caps. 
3. Flash and seal sheet metal roofing with closure strips at eaves, rakes, and perimeter of all 

openings.  Fasten with self-tapping screws. 
4. Locate and space fastenings in uniform vertical and horizontal alignment.  Predrill panels for 

fasteners. 
5. Install ridge[ and hip] caps as sheet metal roofing work proceeds. 
6. Locate roofing splices over, but not attached to, structural supports.  Stagger roofing splices 

and end laps to avoid a four-panel lap splice condition. 
7. Install sealant tape where indicated. 
8. Lap metal flashing over sheet metal roofing to allow moisture to run over and off the material. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with bituminous coating, by applying self-adhering 
sheet underlayment to each contact surface, or by other permanent separation as recommended by 
SMACNA. 

1. Coat back side of [uncoated aluminum] [and] [stainless-steel] sheet metal roofing with 
bituminous coating where roofing will contact wood, ferrous metal, or cementitious 
construction. 

C. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize 
possibility of leakage.  Cover and seal fasteners and anchors as required for a tight installation. 
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3.3 CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION 

A. Fabricate and install work with lines and corners of exposed units true and accurate.  Form exposed 
faces flat and free of buckles, excessive waves, and avoidable tool marks, considering temper and 
reflectivity of metal.  Provide uniform, neat seams with minimum exposure of solder, welds, and 
sealant.  Fold back sheet metal to form a hem on concealed side of exposed edges unless otherwise 
indicated. 

1. Install cleats to hold sheet metal panels in position.  Attach each cleat with two fasteners to 
prevent rotation. 

2. Fasten cleats not more than 12 inches (300 mm) o.c.  Bend tabs over fastener head. 
3. Provide expansion-type cleats and clips for roof panels that exceed 30 feet (9.1 m) in length. 

B. Seal joints as shown and as required for watertight construction.  For roofing with 3:12 slopes or less, 
use cleats at transverse seams.  Prepare joints and apply sealants to comply with requirements in 
Division 07 Section "Joint Sealants." 

C. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of 
sheets to be soldered to a width of 1-1/2 inches (38 mm), except reduce pre-tinning where pre-tinned 
surface would show in completed Work. 

1. Do not solder [metallic-coated steel] [and] [aluminum] sheet. 
2. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill 

joint completely.  Completely remove flux and spatter from exposed surfaces. 
3. Stainless-Steel Roofing:  Tin edges of uncoated sheets, using solder for stainless steel and 

acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  Comply 
with solder manufacturer's recommended methods for cleaning and neutralization. 

4. Copper Roofing:  Tin edges of uncoated copper sheets, using solder for copper. 

3.4 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete sheet metal roofing assembly including trim, 
copings, seam covers, flashings, sealants, gaskets, fillers, metal closures, closure strips, and 
similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that 
will be permanently watertight and weather resistant. 

3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal roofing is installed unless 
otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 076100 
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SECTION 078123 
 

INTUMESCENT MASTIC FIREPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes mastic and intumescent fire-resistive coatings (MIFRC). 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project Site. 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product. 
B. Samples:  For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 
A. Product certificates. 
B. Evaluation reports. 
C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing 
manufacturer as experienced and with sufficient trained staff to install manufacturer's products 
according to specified requirements. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-
resistance design and manufacturer's written instructions. 

B. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119 ASTM E 119 or 
UL 263 by a qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 

1. Steel members are to be considered unrestrained unless specifically noted otherwise. 

C. VOC Content:  Products shall comply with VOC content limits of authorities having jurisdiction. 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Primers, Sealers, and Undercoaters:  200 g/L. 
4. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
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5. Fireproofing Exterior Coatings:  350 g/L. 

D. Low-Emitting Materials:  Fireproofing used within the weatherproofing system shall comply with the 
testing and product requirements  

E. Asbestos:  Provide products containing no detectable asbestos. 

2.2 MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS 

A. MIFRC Manufacturer's standard, factory-mixed, multicomponent system consisting of intumescent 
base coat and topcoat, and complying with indicated fire-resistance design. 

1. Application:  Designated for exterior, interior general purpose, and conditioned interior space 
purpose use by a qualified testing agency acceptable to authorities having jurisdiction. 

2. Thickness:  As required for fire-resistance design indicated, measured according to 
requirements of fire-resistance design. 

3. Surface-Burning Characteristics: Flame-spread and smoke-developed indexes of 25 and 50, 
respectively, or less according to ASTM E 84. 

4. Finish:  As selected by Architect from manufacturer's standard finishes 

a. Color and Gloss:  As selected by Architect from manufacturer's full range 

2.3 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are 
approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction 
for use in fire-resistance designs indicated. 

B. Substrate Primers:  Primers approved by fireproofing manufacturer. 

C. Topcoat:  Suitable for application over applied fireproofing; of type recommended in writing by 
fireproofing manufacturer for each fire-resistance design. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fireproofing materials during 
application. 

B. Prime substrates where included in fire-resistance design and where recommended in writing by 
fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory 
condition to receive fireproofing. 

C. For applications visible on completion of Project, repair substrates to remove surface imperfections 
that could affect uniformity of texture and thickness in finished surface of fireproofing. 

3.2 APPLICATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
substrates and other conditions affecting performance of the Work and according to each fire-
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resistance design.  Verify that objects penetrating fireproofing are securely attached to substrates and 
that substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other 
suspended construction that will interfere with fireproofing application. 

B. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as 
specified, tested, and substantiated by test reports; for thickness, primers, topcoats, finishing, and 
other materials and procedures affecting fireproofing work. 

C. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, 
complete the coverage by trowel application or other placement method recommended in writing by 
fireproofing manufacturer. 

D. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, 
and tested and corrections have been made to deficient applications. 

E. Finishes:  Where indicated, apply fireproofing to produce the following finishes: 

1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for 
each finish selected. 

2. Spray-Textured Finish:  Finish left as spray applied with no further treatment. 
3. Rolled, Spray-Textured Finish:  Even finish produced by rolling spray-applied finish with a 

damp paint roller to remove drippings and excessive roughness. 
4. Skip-Troweled Finish:  Even leveled surface produced by troweling spray-applied finish to 

smooth out the texture and neaten edges. 

3.3 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections: 

1. Test and inspect as required by the IBC, 1704.11. 

B. Fireproofing will be considered defective if it does not pass tests and inspections. 

1. Remove and replace fireproofing that does not pass tests and inspections, and retest. 
2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate 

insufficient thickness, and retest. 

C. Prepare test and inspection reports. 

3.4 CLEANING AND REPAIRING 

A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, 
remove material overspray and fallout from surfaces of other construction and clean exposed surfaces 
to remove evidence of soiling. 

B. Repair fireproofing damaged by other work before concealing it with other construction. 

C. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's 
recommended trowel-applied product. 

END OF SECTION 078123 
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SECTION 078413 
 

PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each penetration firestopping system.  Include location and design designation 
of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and inspecting agency's 
illustration for a particular penetration firestopping condition, submit illustration, with 
modifications marked, approved by penetration firestopping manufacturer's fire-protection 
engineer as an engineering judgment or equivalent fire-resistance-rated assembly. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance 
with requirements and manufacturer's written recommendations. 

B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified 
Firestop Contractor Program Requirements." 

B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following 
requirements: 

1. Penetration firestopping tests are performed by UL or FM Global. 
2. Penetration firestopping is identical to those tested per testing standard referenced in 

"Penetration Firestopping" Article.  Provide rated systems bearing marking of qualified testing 
and inspection agency. 

C. Preinstallation Conference:  Conduct conference at Project site. 
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PART 2 - PRODUCTS 

2.1 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according to 
requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance 
rating of construction penetrated.  Penetration firestopping systems shall be compatible with one 
another, with the substrates forming openings, and with penetrating items if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Ratings determined per ASTM E 814 or UL 1479, based 
on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 

1. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Ratings determined per ASTM E 814 or UL 1479, based on 
testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 

1. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated. 
2. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated 

except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening at 0.30-
inch wg (74.7 Pa) at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes 
of less than 25 and 450, respectively, as determined per ASTM E 84. 

F. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following 
limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

G. Low-Emitting Materials:  Penetration firestopping sealants and sealant primers shall comply with the 
testing and product requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

H. Accessories:  Provide components for each penetration firestopping system that are needed to install 
fill materials and to maintain ratings required.  Use only those components specified by penetration 
firestopping manufacturer and approved by qualified testing and inspecting agency for firestopping 
indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening 
configurations, penetrating items, substrates, and other conditions affecting performance of the Work. 
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B. Install penetration firestopping to comply with manufacturer's written installation instructions and 
published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during their 
application and in the position needed to produce cross-sectional shapes and depths required to 
achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of firestopping. 

D. Install fill materials for firestopping by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items 
as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating 
items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 
uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to 
surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone 
seeking to remove penetrating items or firestopping.  Use mechanical fasteners or self-adhering-type 
labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management 
of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 

B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, 
repair or replace penetration firestopping to comply with requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are 
issued and installations comply with requirements. 

3.4 PENETRATION FIRESTOPPING SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance 
Directory" under product Category XHEZ. 

B. Where FM Global-approved systems are indicated, they refer to design numbers listed in FM Global's 
"Building Materials Approval Guide" under "Wall and Floor Penetration Fire Stops." 
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C. Firestopping with No Penetrating Items: 

1. UL-Classified Systems:  
2. FM Global-Approved Systems:   

D. Firestopping for Metallic Pipes, Conduit, or Tubing: 

1. UL-Classified Systems: 
2. FM Global-Approved Systems:  

E. Firestopping for Nonmetallic Pipe, Conduit, or Tubing: 

1. UL-Classified Systems:   
2. FM Global-Approved Systems: 

F. Firestopping for Electrical Cables: 

1. UL-Classified Systems   

2. FM Global-Approved Systems 

G. Firestopping for Cable Trays with Electric Cables: 

1. UL-Classified Systems 
2. FM Global-Approved Systems 

H. Firestopping for Insulated Pipes: 

1. UL-Classified Systems 

2. FM Global-Approved Systems 

I. Firestopping for Miscellaneous Electrical Penetrants: 

1. UL-Classified Systems: 
2. FM Global-Approved Systems:   

J. Firestopping for Miscellaneous Mechanical Penetrants: 

1. UL-Classified Systems 
2. FM Global-Approved Systems: 

K. Firestopping for Groupings of Penetrants: 

1. UL-Classified Systems 

2. FM Global-Approved Systems 

END OF SECTION 078413 
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SECTION 078446  

FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 
2. Joints at exterior curtain-wall/floor intersections. 
3. Joints in smoke barriers. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of 
qualified testing agency. 

1. Where Project conditions require modification to a qualified testing agency's illustration for a 
particular fire-resistive joint system condition, submit illustration, with modifications marked, 
approved by fire-resistive joint system manufacturer's fire-protection engineer as an 
engineering judgment or equivalent fire-resistance-rated assembly. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in 
compliance with requirements and manufacturer's written recommendations. 

B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified 
Firestop Contractor Program Requirements." 

B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following 
requirements: 

1. Fire-resistive joint system tests are performed by UL, Intertek ETL SEMKO and a qualified 
testing agency acceptable to authorities having jurisdiction. 

C. Preinstallation Conference:  Conduct conference at Project site. 
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PART 2 - PRODUCTS 

2.1 FIRE-RESISTIVE JOINT SYSTEMS 

A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of 
fire according to requirements indicated, resist passage of smoke and other gases, and maintain 
original fire-resistance rating of assemblies in or between which fire-resistive joint systems are 
installed.  Fire-resistive joint systems shall accommodate building movements without impairing their 
ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per ASTM E 1966 or 
UL 2079: 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction they 
will join. 

C. Joints at Exterior Curtain-Wall/Floor Intersections:  Rating determined by ASTM E 119 based on 
testing at a positive pressure differential of 0.01-inch wg (2.49 Pa) or ASTM E 2307. 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the floor assembly. 

D. Joints in Smoke Barriers:  Ratings determined per UL 2079. 

1. L-Rating:  Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg (74.7 Pa) at 
both ambient and elevated temperatures. 

E. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

F. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC 
content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

G. Low-Emitting Materials:  Fire-resistive joint system sealants shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

H. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install fill materials and to maintain ratings required.  Use only 
components specified by fire-resistive joint system manufacturer and approved by the qualified testing 
agency for systems indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint 
configurations, substrates, and other conditions affecting performance of the Work. 
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B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions and 
published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during their 
application and in position needed to produce cross-sectional shapes and depths required to achieve 
fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of fire-resistive joint 
system. 

D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following 
results: 

1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-
resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 
3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 

uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to 
surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels will be visible to anyone 
seeking to remove or penetrate joint system.  Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  Include 
the following information on labels: 

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, 
repair or replace fire-resistive joint systems so they comply with requirements. 

C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports 
are issued and installations comply with requirements. 

3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance 
Directory" under product Category XHBN or Category XHDG. 

B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in Intertek ETL 
SEMKO's "Directory of Listed Building Products" under product category Firestop Systems. 
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C. Floor-to-Floor, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  FF-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

D. Wall-to-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  WW-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

E. Floor-to-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  FW-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

F. Head-of-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  HW-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

2. Intertek ETL SEMKO-Listed Systems:. 

G. Bottom-of-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  BW-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

H. Wall-to-Wall, Fire-Resistive Joint Systems Intended for Use as Corner Guards: 

1. UL-Classified Systems:  CG-[D] [S] [0000-0999] [1000-1999] [2000-2999] [3000-3999] [4000-
4999]. 

I. Perimeter Fire-Resistive Joint Systems: 

1. UL-Classified Perimeter Fire-Containment Systems:  CW-[D] [S] [0000-0999] [1000-1999] 
[2000-2999]. 

2. Intertek ETL SEMKO-Listed, Perimeter Fire-Barrier Systems:  

END OF SECTION 078446 
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SECTION 079200 
 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Preformed joint sealants. 
5. Acoustical joint sealants. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers eight (8) 
samples of materials that will contact or affect joint sealants.  Use ASTM C 1087 and manufacturer's 
standard test method to determine whether priming and other specific joint preparation techniques are 
required to obtain rapid, optimum adhesion of joint sealants to joint substrates. 

B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project 
joint substrates.  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, 
in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples:  For each kind and color of joint sealant required. 

C. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Preconstruction compatibility and adhesion test reports. 

C. Preconstruction field-adhesion test reports. 

D. Field-adhesion test reports. 

E. Warranties. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing indicated. 

B. Preinstallation Conference:  Conduct conference at Project Site. 

1.6 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in this 
Section within specified warranty period. 

1. Warranty Period:  Five (5) years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer 
agrees to furnish joint sealants to repair or replace those that do not comply with performance and 
other requirements specified in this Section within specified warranty period. 

1. Warranty Period: Ten (10) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the weatherproofing 
system shall comply with the following limits for VOC content when calculated according to 
40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, 
grade, class, and uses related to exposure and joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will 
be continuously immersed in liquids, provide products that have undergone testing according 
to ASTM C 1247.  Liquid used for testing sealants is deionized water, unless otherwise 
indicated. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have not 
stained porous joint substrates indicated for Project. 

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated 
contact with food, provide products that comply with 21 CFR 177.2600. 

E. Refer to Architectural Outline Specifications Division 07 Section 079200. 
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2.2 SILICONE JOINT SEALANTS 

A. Neutral-Curing Silicone Joint Sealant ASTM C 920. 

1. Type:  Single component  
2. Grade: nonsag (NS). 
3. Class:  100/50  
4. Uses Related to Exposure: Nontraffic (NT). 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealant  US#1: ASTM C 920. 

1. Type:  Single Component (S) 
2. Grade: nonsag (NS). 
3. Class:  25 
4. Uses Related to Exposure:  Traffic (T) 

2.4 PREFORMED JOINT SEALANTS 

A. Preformed Foam Joint Sealant:  Manufacturer's standard preformed, precompressed, open-cell foam 
sealant manufactured from urethane foam with minimum density of 10 lb/cu. ft. (160 kg/cu. m) and 
impregnated with a nondrying, water-repellent agent.  Factory produce in precompressed sizes in roll 
or stick form to fit joint widths indicated; coated on one side with a pressure-sensitive adhesive and 
covered with protective wrapping. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

2.6 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin and of 
size and density to control sealant depth and otherwise contribute to producing optimum sealant 
performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant 
to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field 
tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and 
sealant backing materials. 
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C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not 

stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply 
with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; 
do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling without 
disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 
allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 
backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time backings 
are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 
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uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion 
of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 

F. Acoustical Sealant Installation:  Comply with ASTM C 919 and with manufacturer's written 
recommendations. 

G. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and 
with cleaning materials approved in writing by manufacturers of joint sealants and of products in which 
joints occur. 

3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform Ten (10) tests for the first 300 m of joint length for each kind of sealant and 
joint substrate. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull 
Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants 
that fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed 
applications until test results prove sealants comply with indicated requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-#>1. 

1. Joint Locations: 

a. Control and expansion joints in brick pavers. 
b. Isolation and contraction joints in cast-in-place concrete slabs. 
c. Joints between plant-precast architectural concrete paving units. 
d. Joints in stone paving units including steps . 
e. Tile control and expansion joints. 
f. Joints between different materials listed above. 
g. Other joints as indicated. 

2. Joint Sealant:  Urethane. 
 
3. Joint Sealant:  US#1 
4. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors  

B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces JS-#2. 

1. Joint Locations: 
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a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in stone flooring. 
c. Control and expansion joints in brick flooring. 
d. Control and expansion joints in tile flooring. 
e. Other joints as indicated. 

2. Joint Sealant:  Urethane. 
3. Joint Sealant:  US#1 
4. Joint-Sealant Color:. As selected by Architect from manufacturer's full range of colors 

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces[ JS-#3]. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of [interior unit masonry] [concrete] [walls] [and] 

[partitions]. 
e. Joints on underside of plant-precast structural concrete [beams] [and] [planks]. 
f. Perimeter joints between interior wall surfaces and frames of [interior doors] [windows] 

[and] [elevator entrances]. 
g. <Insert other joints>. 
h. Other joints as indicated. 

2. Joint Sealant:  Silicone 
3. Joint Sealant:  SS#1 
4. Joint-Sealant Color:   

D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic 
surfaces JS-#4 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated. 

2. Joint Sealant:  Silicone. 
3. Joint Sealant:  SS#3. 
4. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors 

E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic 
surfaces JS-#5. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint Sealant:  AS#1 
4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range  

END OF SECTION 079200 
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SECTION 081113 
 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, preparations 
for hardware, and other details. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required. 

E. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

1.4 QUALITY ASSURANCE 

A. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure 
according to NFPA 252, UBC Standard 7-2 or UL 10C. 

1. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide doors that 
have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) 
above ambient after 30 minutes of standard fire-test exposure. 

B. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 that are listed 
and labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9.  Label each individual 
glazed lite. 

C. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS, Type B; suitable for exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, CS, Type B. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum 
A60 (ZF180) metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or 
ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. Grout:  ASTM C 476, except with a maximum slump of 102 mm, as measured according to 
ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I. 

H. Glazing:  Division 08 Section "Glazing." 

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-mm) 
dry film thickness per coat. 

2.2 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel (unless otherwise indicated on plan) 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core. 

a. Fire Door Core:  As required to provide fire-protection and temperature-rise ratings 
indicated. 

3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard. 
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- (1.0-mm-) thick, end 

closures or channels of same material as face sheets. 
5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames." 

B. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet unless metallic-coated (stainless 
steel) sheet is indicated.  Provide doors complying with requirements indicated below by referencing 
ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level: 

1. Level 1 and Physical Performance Level C (Standard Duty), Model 2 (Seamless). 

a. Width:  1-3/4 inches (44.5 mm) 

b. For Standard Duty doors (1-HR FR) 
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2. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless) 
  

a. For 2-HR FR Doors 

C. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.3 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

B. Interior Frames:  Fabricated from cold-rolled steel sheet unless metallic-coated sheet is indicated. 

1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as full profile welded unless otherwise indicated. 
3. Fabricate knocked-down, drywall slip-on frames for in-place gypsum board partitions. 
4. Frames for Level 1 Steel Doors:  0.042-inch- (1.0-mm-) thick steel sheet. 
5. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
6. Frames for Level 3 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet. 
7. Frames for Level 4 Steel Doors:  0.067-inch- (1.7-mm-) thick steel sheet. 
8. Frames for Wood Doors:  [0.042-inch- (1.0-mm-)] [0.053-inch- (1.3-mm-)] [0.067-inch- (1.7-

mm-)] thick steel sheet. 
9. Frames for Borrowed Lights: Same as adjacent door frame. 

C. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less 
than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 inches (50 
mm) wide by 10 inches (250 mm) long; or wire anchors not less than 0.177 inch (4.5 mm) 
thick. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and 
as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, allowing not 

less than 2-inch (50-mm) height adjustment.  Terminate bottom of frames at finish floor 
surface. 

2.5 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for adjoining 
hollow metal work. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch (0.8 mm) thick, same material as door face 
sheet. 
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B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) 
high unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, same material as 
frames. 

D. Terminated Stops:  Where indicated, terminate stops 6 inches (152 mm) above finish floor with a [45] 
[90]-degree angle cut, and close open end of stop with steel sheet closure.  Cover opening in 
extension of frame with welded-steel filler plate, with welds ground smooth and flush with frame. 

2.7 LOUVERS 

A. Provide sightproof louvers for interior doors, where indicated, that comply with SDI 111C, with blades 
or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 0.032-inch- (0.8-mm-) 
thick steel frame. 

1. Fire-Rated Automatic Louvers:  Movable blades closed by actuating fusible link, and listed and 
labeled for use in fire-rated door assemblies of type and fire-resistance rating indicated. 

2.8 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 

B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch- (6.4-mm-thick by 25.4-mm-) wide steel. 

C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

2.9 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in top 
edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. 

C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or angles at 
each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, 
and invisible. 

2. Sidelight Frames:  Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame.  Fasten members at crossings and to jambs by 
butt welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 
otherwise indicated. 

4. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted. 
5. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per 

anchor. 
6. Jamb Anchors:  Provide number and spacing of anchors as follows: 
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a. Masonry Type:  Locate anchors not more than 18 inches (457 mm) from top and bottom 
of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof above 120 inches (3048 mm) high. 

7. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers. 

a. Single-Door Frames:  Three door silencers. 
b. Double-Door Frames:  Two door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware 
according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section 
"Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 

hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 26 

electrical Sections. 

E. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners 
of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow metal 
work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed 
lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and 
frames. 

4. Provide loose stops and moldings on inside of hollow metal work. 
5. Coordinate rabbet width between fixed and removable stops with type of glazing and type of 

installation indicated. 

2.10 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer:  ANSI/SDI A250.10. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11. 
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1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling limitations, 

field splice at approved locations by welding face joint continuously; grind, fill, dress, 
and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that are filled with grout containing 

antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 
frames and masonry with grout. 

4. Concrete Walls:  Solidly fill space between frames and concrete with grout.  Take precautions, 
including bracing frames, to ensure that frames are not deformed or damaged by grout forces. 

5. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 
expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on 
exposed faces. 

6. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb.  Countersink anchors, and fill and make smooth, 
flush, and invisible on exposed faces. 

7. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead structural 
supports or substrates above frame unless frame is anchored to masonry or to other structural 
support at each jamb.  Bend top of struts to provide flush contact for securing to supporting 
construction.  Provide adjustable wedged or bolted anchorage to frame jamb members. 

8. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, twist, and 
plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  
Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm). 
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d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch 
(19 mm). 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors according to NFPA 105 

C. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal 
manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more 
than 9 inches (230 mm) o.c. and not more than 2 inches (50 mm) o.c. from each corner. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection. 
 Leave work in complete and proper operating condition.  Remove and replace defective work, 
including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime 
coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 081113 
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SECTION 081119 
 

STAINLESS STEEL DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stainless-steel, hollow-metal doors and panels 
2. Stainless-steel, hollow-metal frames. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For stainless-steel doors and frames.  Include elevations, details, anchorages and 
accessories. 

C. Samples for Verification:  For each type of exposed finish required. 

D. Schedule:  Provide a schedule of stainless-steel, hollow-metal work using same reference numbers 
for details and openings as those on Drawings. 

1.3 QUALITY ASSURANCE 

A. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure 
according to NFPA 252 or UL 10C. 

1. Temperature-Rise Limit:  At vertical exit enclosures and exit passageways, provide doors that 
have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) 
above ambient after 30 minutes of standard fire-test exposure. 

B. Smoke- and Draft-Control Door Assemblies:  At corridors, smoke barriers, and smoke partitions, 
provide assemblies tested according to UL 1784 and installed in compliance with NFPA 105. 

C. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies that are listed and labeled, by a testing 
agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on 
testing according to NFPA 257 or UL 9.  Label each individual glazed lite.  Install in compliance with 
NFPA 80. 

D. Preinstallation Conference:  Conduct conference at Project Site. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit. 
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B. Shipping Spreaders:  Deliver welded frames with two removable spreader bars across bottom of 
frames, tack welded or mechanically attached to jambs and mullions. 

C. Store doors and frames under cover at Project site.  Place on minimum 4-inch- (100-mm-) high wood 
blocking. 

PART 2 - PRODUCTS 

2.1 STAINLESS-STEEL DOORS 

A. Description:  Seamless construction. 

1. Face Sheets:  Fabricate from 0.050-inch- (1.27-mm-) thick, stainless-steel sheet. 
2. Core Construction: 

a. Laminated Core:  Honeycomb of resin-impregnated kraft paper with maximum 1-inch 
(25.4-mm) cells or foam-plastic insulation. 

b. Laminated Steel-Stiffened Core:  Stainless-steel vertical stiffeners.  Fill spaces between 
stiffeners with mineral-fiber insulation. 

c. Fire-Rated Door Core:  As required to provide fire-protection and temperature-rise 
ratings indicated. 

3. Vertical Edges for Single-Acting Doors:  Beveled 1/8 inch in 2 inches (3 mm in 50 mm). 
4. Moldings for Glazed Lites in Doors:  0.038-inch- (0.95-mm-) thick stainless steel. 
5. Loose Stops for Glazed Lites in Doors:  0.038-inch- (0.95-mm-) thick stainless steel. 
6. Top and Bottom Channels:  Closed with continuous channels, stainless steel. 

a. Spot welded to both face sheets. 

7. Hardware Reinforcement:  ANSI/NAAMM-HMMA 866 with reinforcing plates from stainless 
steel. 

8. Electrical Hardware Enclosures:  Provide enclosures and junction boxes with access plates 
within doors for electrically operated door hardware, interconnected with UL-approved, 1/2-
inch- (12.7-mm-) diameter conduit and connectors. 

B. Performance:  Level A, ANSI A250.4. 

C. Materials: 

1. Stainless-Steel Sheet:  ASTM A 240/A 240M, austenitic stainless steel, Type 304  
2. Foam-Plastic Insulation:  Manufacturer's standard polystyrene board. 
3. Mineral-Fiber Insulation:  Rock-wool fibers, slag-wool fibers, or glass fibers. 

D. Stainless-Steel Finishes:  No. 4 (120-320 grit) Hairline Finish 

2.2 STAINLESS-STEEL PANELS 

A. Provide stainless-steel panels of same construction, materials, and finish as specified for adjoining 
stainless-steel doors. 
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2.3 STAINLESS-STEEL FRAMES 

A. Description:  Fabricate stainless-steel frames of construction indicated, with faces of corners mitered 
and contact edges closed tight. 

1. Door Frames:  Machine mitered and full welded. 

a. Weld frames according to HMMA 820. 

2. Sidelight, Transom and Borrowed-Light Frames: Machine mitered and full welded. 
3. Door Frames for Openings 48 Inches (1219 mm) Wide or Less:  Fabricate from 0.062-inch- 

(1.59-mm-) stainless-steel sheet. 
4. Door Frames for Openings More Than 48 Inches (1219 mm) Wide:  Fabricate from 0.078-inch- 

(1.98-mm-) thick, stainless-steel sheet. 
5. Borrowed-Light Frames:  Fabricate from 0.062-inch- (1.59-mm-) thick, stainless-steel sheet. 
6. Sidelight and Transom Frames:  Fabricate from stainless-steel sheet of same thickness as 

adjacent door frame. 
7. Glazing and Panel Stops:  Formed integral with stainless-steel frames, minimum 5/8 inch (16 

mm) high, unless otherwise indicated. 
8. Loose Stops for Glazed Lites and Panels:  0.038-inch- (0.95-mm-) thick stainless steel. 
9. Hardware Reinforcement:  ANSI/NAAMM-HMMA 866 with reinforcing plates from stainless 

steel. 
10. Head Reinforcement:  0.109-inch- (2.78-mm-) thick, stainless-steel channel or angle stiffener 

for openings widths more than 48 inches (1219 mm). 
11. Jamb Anchors:  Masonry type for in-place concrete or masonry. 

a. Stainless steel. 

12. Floor Anchors:  Stainless steel 
13. Ceiling Struts:  Minimum 3/8-inch-thick by 2-inch- (9.5-mm-thick by 50-mm-) wide from 

stainless steel. 
14. Plaster Guards:  Stainless steel 0.018-inch- (0.46-mm-) nominal thickness uncoated steel and 

0.022-inch- (0.56-mm-) nominal thickness metallic-coated steel]. 

B. Performance:  Level A, ANSI A250.4. 

C. Materials: 

1. Stainless-Steel Sheet:  ASTM A 240/A 240M, austenitic stainless steel, Type 304. 
2. Frame Anchors:  Stainless-steel sheet.  Same type as door face. 
3. Inserts, Bolts, and Anchor Fasteners:  Stainless-steel components complying with ASTM F 593 

and ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4) 
for bolts and nuts. 

4. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 

D. Finishes:  No. 4 

2.4 ACCESSORIES 

A. Glazing:  Comply with requirements in Division 08 Section "Glazing." 

B. Grout:  ASTM C 476, with a slump of not more than 4 inches (102 mm) as measured according to 
ASTM C 143/C 143M. 
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C. Corrosion-Resistant Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 
thickness per coat. 

D. Mineral Fiber Insulation:  Rock-wool fibers, slag-wool fibers, or glass fibers. 

2.5 FABRICATION 

A. Stainless-Steel Door Fabrication: 

1. Exterior Doors:  Close top edges flush and seal joints against water penetration.  Provide 
weep-hole openings in bottom of exterior doors. 

2. Stops and Moldings:  Factory cut openings in doors.  Provide stops and moldings around 
glazed lites.  Form corners of stops and moldings with butted or mitered hairline joints. 

a. Glazed Lites:  Provide fixed stops and moldings welded on secure side of door. 
b. Coordinate rabbet width between fixed and removable stops with type of glazing and 

type of installation indicated. 

3. Hardware Preparation:  As specified in Division 08 Section "Door Hardware"and  "Door 
Hardware Schedule 

a. Reinforce doors to receive nontemplated mortised and surface-mounted door hardware. 

4. Locate hardware as indicated, or if not indicated, according to HMMA 831, "Recommended 
Hardware Locations for Custom Hollow Metal Doors and Frames." 

5. Tolerances:  ANSI/NAAMM-HMMA 866. 

B. Stainless-Steel Frame Fabrication: 

1. Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.  
Where frames are fabricated in sections, provide alignment plates or angles at each joint, 
fabricated from same thickness metal as frames. 

2. Mullions, Rails and Transom Bars]:  Provide closed tubular members with no visible face 
seams or joints.  Fasten members at crossings and to jambs by butt welding according to joint 
designs in HMMA 820. 

3. Provide countersunk, flat-, or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per 
anchor. 

5. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches (457 mm) from top and bottom 
of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) in height. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) in height. 
3) Four anchors per jamb from 90 to 96 inches (2286 to 2438 mm) in height. 
4) Four anchors per jamb plus one additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof more than 96 inches (2438 mm) in height. 

6. Head Reinforcement:  For frames more than 48 inches (1219 mm) wide, provide continuous 
head reinforcement for full width of opening, welded to back of frame at head. 

7. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as 
follows. 
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a. Single-Door Frames:  Three door silencers. 
b. Double-Door Frames:  Two door silencers. 

8. Stops and Moldings:  Provide stops and moldings around glazed lites and solid panels where 
indicated.  Form corners of stops and moldings with butted or mitered hairline joints. 

a. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of door 
or frame. 

b. Multiple Glazed Lites:  Provide fixed and removable stops and moldings such that each 
lite is capable of being removed independently. 

c. Coordinate rabbet width between fixed and removable stops with type of glazing or 
panel and type of installation indicated. 

9. Hardware Preparation:  As specified in Division 08 Section "Door Hardware." And "Door 
Hardware (Scheduled by Describing Products)." 

a. Reinforce frames to receive nontemplated mortised and surface-mounted door 
hardware. 

b. Locate hardware as indicated, or if not indicated, according to HMMA 831, 
"Recommended Hardware Locations for Custom Hollow Metal Doors and Frames." 

10. Plaster Guards:  Weld guards to frame at back of hardware mortises and mounting holes in 
frames to be grouted. 

11. Tolerances:  Fabricate frames to tolerances indicated in ANSI/NAAMM-HMMA 866. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with ANSI/NAAMM-HMMA 866 and manufacturer's written instructions. 

B. Stainless-Steel Frames: 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections due to shipping or handling limitations, field 

splice at approved locations by welding face joint continuously; grind, fill, dress, and 
make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumb, squareness, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Apply corrosion-resistant coating to backs of grout-filled frames. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor and 
secure with postinstalled expansion anchors. 
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a. Floor anchors may be set with powder-actuated fasteners if so indicated and approved 
on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on 
exposed faces. 

5. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb.  Countersink anchors, and fill and make smooth, 
flush, and invisible on exposed faces. 

6. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to supporting 
construction above, unless frame is anchored to masonry or to other structural support at each 
jamb.  Bend top of struts to provide flush contact for securing to supporting construction above. 
 Provide adjustable wedged or bolted anchorage to frame jamb members. 

7. Grouted Frames:  Solidly fill space between frames and substrate with grout.  Take 
precautions, including bracing frames, to ensure that frames are not deformed or damaged by 
grout forces. 

8. Installation Tolerances: 

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Stainless-Steel Doors:  Fit non-fire-rated doors accurately in frames with the following clearances: 
1. Non-Fire-Rated Doors: 

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm). 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm). 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch 

(19 mm). 
2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors according to NFPA 105. 

D. Glazing:  Install glazing in sidelights, transoms, and borrowed lights to comply with installation 
requirements in Division 08 Section "Glazing." 

1. Secure stops with countersunk, flat-, or oval-head machine screws spaced uniformly not more 
than 9 inches (230 mm) o.c., and not more than 2 inches (50 mm) o.c. from each corner. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection. 
 Leave work in complete and proper operating condition.  Remove and replace defective work 
including stainless-steel doors or frames that are warped, bowed, or otherwise unacceptable. 

B. Stainless-Steel Touchup:  Immediately after erection, smooth any abraded areas of stainless steel and 
polish to match undamaged finish. 

END OF SECTION 081119 
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ALUMINUM FRAMES 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes interior aluminum frames for doors and glazing installed in gypsum board partitions. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For interior aluminum frames.  Include plans, elevations, sections, details, and 
attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified, 12 inches (300 mm) 
long in size. 

D. Schedule:  For interior aluminum frames. Use same designations indicated on Drawings. Coordinate 
with door hardware schedule and glazing. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Fire-Rated Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a qualified 
testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to 
NFPA 252 or UL 10C. 

B. Smoke- and Draft-Control Assemblies:  Where indicated, at corridors, smoke barriers, and smoke 
partitions, provide assemblies tested according to UL 1784 and installed in compliance with 
NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at the 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

C. Preinstallation Conference:  Conduct conference at Project site. 
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PART 2 - PRODUCTS 

2.1 COMPONENTS 

A. Aluminum Framing:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 or alloy and temper required to suit 
structural and finish requirements, not less than 0.062 inch (1.6 mm) thick. 

B. Door Frames:  Extruded aluminum, reinforced for hinges, strikes, and closers. 

1. 90-Minute Fire-Protection Rating:  Fabricate aluminum frame assemblies with a cold-formed, 
primed, interior steel liner. 

C. Glazing Frames:  Extruded aluminum, for glazing thickness indicated. 

D. Ceiling Tracks:  Extruded aluminum. 

E. Trim:  Extruded aluminum, not less than 0.062 inch (1.6 mm) thick, with removable snap-in casing 
trim, glazing stops and door stops without exposed fasteners. 

2.2 ACCESSORIES 

A. Fasteners:  Aluminum, nonmagnetic, stainless-steel or other noncorrosive metal fasteners compatible 
with frames, stops, panels, reinforcement plates, hardware, anchors, and other items being fastened. 

B. Door Silencers:  Manufacturer's standard continuous mohair, wool pile, or vinyl seals. 

C. Smoke Seals:  Intumescent strip or fire-rated gaskets 

D. Glazing Gaskets:  Manufacturer's standard extruded or molded plastic, to accommodate glazing 
thickness indicated 

E. Glazing:  Comply with requirements in Division 08 Section "Glazing” 

F. Hardware:  Comply with requirements in Division 08 door hardware Sections. 

2.3 FABRICATION 

A. Provide concealed corner reinforcements and alignment clips for accurately fitted hairline joints at 
butted or mitered connections. 

B. Factory prepare interior aluminum frames to receive templated mortised hardware; include cutouts, 
reinforcements, mortising, drilling, and tapping, according to the Door Hardware Schedule and 
templates furnished as specified in Division 08 Section "Door Hardware." 

1. Locate hardware as required by fire-rated label for assembly. 

C. Fabricate frames for glazing with removable stops to allow glazing replacement without dismantling 
frame. 

1. Locate removable stops on the inside of spaces accessed by keyed doors. 

D. Fabricate components to allow secure installation without exposed fasteners. 
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2.4 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  Two-coat fluoropolymer finish complying with AAMA 2604 and 
containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

1. Color and Gloss: As selected by Architect from manufacturer's full range 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install interior aluminum frames plumb, rigid, properly aligned, and securely fastened in 
place; comply with manufacturer's written instructions. 

B. Set frames accurately in position and plumbed, aligned, and securely anchored to substrates. 

1. At fire-protection-rated openings, install interior aluminum frames according to NFPA 80 and 
NFPA 105. 

C. Install frame components in the longest possible lengths; components up to 96 inches (2450 mm) long 
must be one piece. 

D. Clean exposed frame surfaces promptly after installation, using cleaning methods recommended by 
frame manufacturer and according to AAMA 609 & 610. 

E. Touch up marred frame surfaces so touchup is not visible from a distance of 48 inches (1220 mm).  
Remove and replace frames with damaged finish that cannot be satisfactorily repaired. 

END OF SECTION 081216 
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SECTION 081416 
 

 FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core doors with plastic-laminate faces. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Sections: 

1. Division 08 Section "Glazing" for glass view panels in flush wood doors. 
 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of door indicated.  Include factory-finishing specifications. 
 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and other 
pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 
5. Indicate fire-protection ratings for fire-rated doors. 

C. Samples:  For plastic-laminate door faces and factory-finished doors. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-
accredited certification body. 

B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork 
Quality Standards Illustrated.", WDMA I.S.1-A, "Architectural Wood Flush Doors." and WI's "Manual of 
Millwork." 

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a qualified 
testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to 
NFPA 5000,  UBC Standard 7-2, UL 10C, ASTM 2074-00 Fire Test, and IBC 2000 or IBC 3000. 
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PART 2 - PRODUCTS 

2.1 DOOR CONSTRUCTION, GENERAL 

A. Certified Wood:  Fabricate doors with cores not less than 70 percent of wood products and all wood 
products produced from wood obtained from forests certified by an FSC-accredited certification body 
to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship." 

B. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not 
contain urea formaldehyde. 

C. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that comply 
with the testing and product requirements of the California Department of Health Services' "Standard 
Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

D. WDMA I.S.1-A Performance Grade: 
1. Extra Heavy Duty:  public toilets, and service areas where indicated. 

E. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber:  WDMA I.S.10. 

a. Screw Withdrawal, Face:  700 lbf (3100 N). 
b. Screw Withdrawal, Edge:  400 lbf (1780 N). 

F. Fire-Protection-Rated Doors:  Provide core specified or mineral core as needed to provide fire-
protection rating indicated. 

1. Edge Construction:  Provide edge construction with intumescent seals concealed by outer stile. 
 Comply with specified requirements for exposed edges. 

2. Pairs:  Provide fire-retardant stiles that are listed and labeled for applications indicated without 
formed-steel edges and astragals.  Provide stiles with concealed intumescent seals. Comply 
with specified requirements for exposed edges. 

2.2 PLASTIC-LAMINATE-FACED DOORS 

A. Interior Solid-Core Doors (Refer to Door Hardware Schedule for designation) 

1. Grade: Premium 
2. Plastic-Laminate Faces:  High-pressure decorative laminates complying with NEMA LD 3, 

Grade HGS. 
3. Colors, Patterns, and Finishes:  As selected by Architect from laminate manufacturer's full 

range of products. 
4. Exposed Vertical Edges: Plastic laminate that matches faces edge band. 
5. Core: Structural composite lumber 
6. Construction:  Three plies.  Stiles and rails are bonded to core, then entire unit abrasive planed 

before faces are applied. 
7. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit abrasive planed 

before faces and crossbands are applied. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 
2.3 LOUVERS AND LIGHT FRAMES 

A. Metal Louvers: 
1. Metal and Finish:  Extruded aluminum with Class II, clear anodic finish, AA-M12C22A31. 

B. Wood-Veneered Beads for Light Openings in Fire-Rated Doors:  Manufacturer's standard wood-
veneered noncombustible beads matching veneer species of door faces and approved for use in 
doors of fire-protection rating indicated.  Include concealed metal glazing clips where required for 
opening size and fire-protection rating indicated. 

C. Metal Frames for Light Openings in Fire-Rated Doors:  Manufacturer's standard frame formed of 
0.048-inch- (1.2-mm-) thick, cold-rolled steel sheet; with baked-enamel- or powder-coated finish; and 
approved for use in doors of fire-protection rating indicated. 

2.4 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

C. Openings:  Cut and trim openings through doors in factory. 

1. Light Openings:  Trim openings with moldings of material and profile indicated. 
2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Division 08 Section "Glazing." 
3. Louvers:  Factory install louvers in prepared openings. 

2.5 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, before 
finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be omitted 
on bottom edges, edges of cutouts, and mortises. 

B. Finish doors at factory that are indicated to receive transparent finish.  Field finish doors indicated to 
receive opaque finish. 

C. Use only paints and coatings that comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from 
Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware:  For installation, see Division 08 Section "Door Hardware." 
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B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the 
referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels; do not trim stiles 
and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  Machine doors for 
hardware.  Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 

1. Clearances:  Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.  Provide 
1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or covering unless 
otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 inch (6.4 mm) from 
bottom of door to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

D. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

E. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project 
site. 

END OF SECTION 081416 
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SECTION 083113 
 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each door face material. 

D. Schedule:  Types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 tested according to the 
following test method: 

1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 
2. NFPA 288 for fire-rated access door assemblies installed horizontally. 

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 
 

A. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer. 

B. Flush Access Doors with Exposed Flanges: 
1. Assembly Description:  Fabricate door to fit flush to frame.  Provide manufacturer's standard-

width exposed flange, proportional to door size. 
2. Locations:  Wall and Ceiling 
3. Door Size:  Refer to Mechanical Plans 
4. Uncoated Steel Sheet for Door:  Nominal 0.060 inch (1.52 mm), 16 gage 

a. Finish:  Factory prime 

5. Frame Material:  Same material, thickness, and finish as door 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

ACCESS DOORS AND FRAMES                                                                                                             083113 - 2 
  

6. Hinges:  Manufacturer's standard 
7. Hardware: Lock. 

 

C. Fire-Rated, Flush Access Doors with Exposed Flanges: 
1. Assembly Description:  Fabricate door to fit flush to frame, with a core of mineral-fiber 

insulation enclosed in sheet metal.  Provide self-latching door with automatic closer and interior 
latch release.  Provide manufacturer's standard-width exposed flange, proportional to door 
size. 

2. Locations:  Wall 
3. Fire-Resistance Rating:  Not less than 3 hours 
4. Temperature-Rise Rating:  250 deg F (139 deg C) at the end of 30 minutes. 
5. Uncoated Steel Sheet for Door:  16 gage 

a. Finish:  Factory prime 

6. Frame Material:  Same material, thickness, and finish as door 
7. Hinges:  Manufacturer's standard 
8. Hardware: Lock 

D. Hardware: 
1. Lock:  Cylinder 

a. Lock Preparation:  Prepare door panel to accept cylinder specified in Division 08  

2.3 FLOOR ACCESS DOORS AND FRAMES 

A. Floor Doors, General:  Equip each door with adjustable counterbalancing springs, heavy-duty hold-
open arm that automatically locks door open at 90 degrees, release handle with red vinyl grip that 
allows for one-handed closure, and recessed lift handle. 

B. Watertight Steel Gutter-Frame Floor Door:  Single-leaf opening.  Galvanized structural-steel channel 
frame forming gutter with NPS 1-1/2 (DN 40) drainage coupling and 1/4-inch- (6.4-mm-) thick, 
diamond-pattern, galvanized structural-steel tread plate door; watertight; loading capacity to support 
300-lbf/sq. ft. (14.4-kN/sq. m) pedestrian live load. 

1. Fire-Resistance Rating:  Not less than 3 hours 

a. Finish:  Yellow with wording "FIRE DOOR - DO NOT STORE MATERIALS ON 
SURFACE." 

C. Hardware:  Provide the following: 

1. Hinges:  Heavy-duty, stainless-steel butt hinges with stainless-steel pins. 
2. Latch:  Stainless-steel slam latch. 
3. Lock:  Hasp and staple. 
4. Hardware Material:  Stainless steel, including latch and lifting mechanism assemblies, hold-

open arms, and all brackets, hinges, pins, and fasteners. 

D. Insulation:  Urethane with liner pan. 

E. Safety Accessories:  Safety chains, net and railing. 
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2.4 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or 
ASTM A 283/A 283M, Grade C or D. 

C. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel sheet 
substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

D. Frame Anchors:  Same type as door face. 

E. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 153/A 153M or 
ASTM F 2329. 

2.5 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with 
smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, 
roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated. 

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed. 

1. For cylinder locks, furnish two keys per lock and key all locks alike. 
2. For recessed panel doors, provide access sleeves for each locking device.  Furnish plastic 

grommets and install in holes cut through finish. 

2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 

1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, universal 
primer immediately after surface preparation and pretreatment. 

2. Factory Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-
coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry-
film thickness of 1 mil (0.025 mm) for topcoat. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.2 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 083113 
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SECTION 083326 
 

OVERHEAD COILING GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes electric-motor-operated overhead coiling doors: 
1. Entry doors to parking ramps 
2. Loading dock security doors. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Overhead coiling grilles shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7 and the NSCP. 

B. Structural Performance: Overhead coiling grilles shall withstand the effects of gravity loads and 
stresses without evidencing permanent deformation of door components. 

C. Operation-Cycle Requirements: Provide overhead coiling grille door components and operators 
capable of operating not less than 20,000 cycles. 
1. Include tamper-proof cycle counter. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type and size of overhead coiling grille and accessory. 

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 
manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For overhead coiling grilles, accessories, and components, from 
manufacturer. 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
both installation and maintenance of units required for this Project. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

PART 2 - PRODUCTS 

2.1 GRILLE CURTAIN MATERIALS AND CONSTRUCTION 

A. Open-Curtain Grilles:  Fabricate metal grille curtain as an open network of horizontal rods, spaced at 
regular intervals, that are interconnected with vertical links, which are formed and spaced as indicated 
and are free to rotate on the rods. 

B. Bottom Bar:  Manufacturer's standard continuous channel or tubular shape, finished to match grille. 

1. Astragal:  Equip each grille bottom bar with a replaceable, adjustable, continuous, 
compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper. 

2. Provide motor-operated grilles with combination bottom astragal and sensor edge. 

C. Grille Curtain Jamb Guides:  Manufacturer's standard shape having curtain groove with return lips or 
bars to retain curtain.  Provide continuous integral wear strips to prevent metal-to-metal contact and to 
minimize operational noise; with removable stops on guides to prevent overtravel of curtain. 

1. Do not provide removable Mid-post for all openings. 

2.2 HOODS AND ACCESSORIES 

A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 
opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and 
bottom edges for stiffness.  Form closed ends for surface-mounted hoods and fascia for any portion of 
between-jamb mounting that projects beyond wall face.  Equip hood with intermediate support 
brackets as required to prevent sagging. 

B. Mounting Frame:  Manufacturer's standard mounting frame designed to support grille; factory 
fabricated from ASTM A 36/A 36M structural-steel [tubes] [or] [shapes], hot-dip galvanized per 
ASTM A 123/A 123M; fastened to floor and structure above grille; to be built into wall construction; 
and complete with anchors, connections, and fasteners. 

C. Push/Pull Handles:  Equip each push-up-operated or emergency-operated grille with lifting handles on 
each side of grille, finished to match grille. Provide pull-down straps or pole hooks for grilles more than 
84 inches (2130 mm) high. 
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2.3 LOCKING DEVICES 

A. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, 
located on both left and right jamb sides, operable from coil side. 

B. Locking Device Assembly:  Fabricate with cylinder lock, spring-loaded dead bolt, operating handle, 
cam plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders:  Provide cylinders standard with manufacturer and keyed to building keying 
system. 

2. Keys:  Three (3) for each cylinder. 

C. Chain Lock Keeper:  Suitable for padlock. 

D. Safety Interlock Switch:  Equip power-operated grilles with safety interlock switch to disengage power 
supply when grille is locked. 

2.4 COUNTERBALANCING MECHANISM 

A. General:  Counterbalance grilles by means of manufacturer's standard mechanism with an adjustable-
tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel 
connected to top of curtain with barrel rings.  Use grease-sealed bearings or self-lubricating graphite 
bearings for rotating members. 

B. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate. 

2.5 ELECTRIC GRILLE OPERATORS 

A. General:  Electric grille operator assembly of size and capacity recommended and provided by grille 
manufacturer for grille and operation-cycles requirement specified, with electric motor and factory-
prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, remote-control 
stations, control devices, integral gearing for locking grille, and accessories required for proper 
operation. 

1. Comply with NFPA 70. 
2. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with 

NFPA 70 Class 2 control circuit, maximum 24 V, ac or dc. 

B. Usage Classification:  Electric operator and components capable of operating for not less than number 
of cycles per hour indicated for each grille. 

C. Electric Motors:  Comply with NEMA designation, temperature rating, service factor, enclosure type, 
and efficiency requirements specified in Division 11 Section "Common Motor Requirements for 
Equipment" unless otherwise indicated. 

1. Electrical Characteristics: 

a. Phase:  3-Phase 
b. Volts:  380V. 
c. Hertz:  60Hz 

2. Motor Type and Controller:  Reversible motor and controller (disconnect switch) for motor 
exposure indicated. 
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3. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and 
operate grille in either direction from any position, at a speed not less than 8 in./sec. (203 
mm/s) and not more than 12 in./sec. (305 mm/s), without exceeding nameplate ratings or 
service factor. 

4. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:  
Manufacturer's standard unless otherwise indicated. 

D. Obstruction Detection Device:  Equip motorized grille with indicated external automatic safety sensor 
capable of protecting full width of grille opening.  Activation of sensor immediately stops and reverses 
downward grille travel. 

1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in 
grille opening without contact between grille and obstruction.  Provide self-monitoring capability 
designed to interface with grille operator control circuit to detect damage to or disconnection of 
sensing device. 

2. Sensor Edge:  Automatic safety sensor edge, located within astragal or weather stripping 
mounted to bottom bar.  Contact with sensor activates device.  Connect to control circuit using 
manufacturer's standard take-up reel or self-coiling cable. Provide self-monitoring capability 
designed to interface with grille operator control circuit to detect damage to or disconnection of 
sensing device. 

E. Remote-Control Station:  Momentary-contact, three-button control station with push-button controls 
labeled "Open," "Close," and "Stop"; interior units, full-guarded, surface-mounted, heavy-duty type, 
with general-purpose NEMA ICS 6, Type 1 enclosure. 

F. Emergency Manual Operation:  Equip each electrically powered grille with capability for emergency 
manual operation.  Design manual mechanism so required force for grille operation does not exceed 
[25 lbf (111 N)] [30 lbf (133 N)]  

G. Emergency Operation Disconnect Device:  Equip operator with hand-operated disconnect mechanism 
for automatically engaging manual operator and releasing brake for emergency manual operation 
while disconnecting motor without affecting timing of limit switch.  Mount mechanism so it is accessible 
from floor level.  Include interlock device to automatically prevent motor from operating when 
emergency operator is engaged. 

H. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch adjustment 
and without affecting emergency manual operation. 

I. Audible and Visual Signals:  Audible alarm and visual indicator lights in compliance with regulatory 
requirements for accessibility. 

J. Emergency-Egress Release:  Flush, wall-mounted handle mechanism, for ADA-ABA-compliant egress 
feature, not dependent on electric power.  The release allows an unlocked grille to partially open 
without affecting limit switches to permit passage, and it automatically resets motor drive upon return 
of handle to original position. 

K. Self-Opening Mechanism:  Automatic release mechanism triggered by emergency push-button 
station, fire alarm or power failure.  When activated, the grille self opens by means of a fail-safe 
operator to the fully open position without the need of power operation or battery backup systems.  
When the emergency push-button is reset, and the alarm is cleared and power is restored, the grille 
will operate normally. 
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2.6 OPEN-CURTAIN GRILLE ASSEMBLY  

A. Open-Curtain Grille:  Overhead coiling grille with a curtain having a network of horizontal rods that 
interconnect with vertical links. 

B. Operation Cycles:  Not less than 20,000 

C. Grille Curtain Material:  Stainless steel 

1. Space rods at approximately 76mm o.c. 
2. Space links approximately 225mm apart in a straight in-line pattern. 
3. Spacers:  Metal tubes matching curtain material. 

D. Curtain Jamb Guides:  Stainless steel with exposed finish matching curtain slats.  Provide continuous 
integral wear strips to prevent metal-to-metal contact and to minimize operational noise.  No 
removable intermediate post required. 

E. Hood:  Match curtain material and finish- Stainless steel  

1. Shape:  As shown on Drawings 
2. Mounting:  As shown on Drawings 

F. Locking Devices:  Equip grille with slide bolt for padlock, locking device assembly, and chain lock 
keeper. 

1. Locking Device Assembly: Cremone type, both jamb sides, locking bars, operable from inside 
and outside with cylinders. 

2. Provide operator with through-wall shaft operation. 
3. Provide operator with manufacturer's standard removable operating arm. 

G. Electric Grille Operator: 

1. Usage Classification: Standard duty, up to Medium duty, up to 15 cycles per hour  
2. Emergency Manual Operation:  Crank type. 
3. Obstruction-Detection Device:  Automatic photoelectric sensor  
4. Remote-Control Station:  Where shown on Drawings 
5. Other Equipment: Audible and visual signals, Emergency-egress release. 

H. Grille Finish: 
1. Stainless-Steel Finish:  No. 4 (polished directional satin) 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install overhead coiling grilles and operating equipment complete with necessary hardware, anchors, 
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as 
specified. 

B. Adjust hardware and moving parts to function smoothly so that grilles operate easily, free of warp, 
twist, or distortion.  Lubricate bearings and sliding parts as recommended by manufacturer. 
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3.2 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain overhead coiling grilles. 

END OF SECTION 083326 
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SECTION 083513 

FOLDING DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Accordion folding doors. 
2. Panel folding doors. 
3. Bifold doors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

D. Product Schedule:  For folding doors.  Use same designations indicated on Drawings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 
by a qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 

1. Flame-Spread Index:  25  or less. 
2. Smoke-Developed Index:  50 or less. 

PART 2 - PRODUCTS 

2.1 ACCORDION FOLDING DOORS 

A. General:  Top-supported, horizontal-sliding, manually operated accordion folding doors, with chain 
controlling the spacing and extension of pantographic or X-type accordion folding frames.  Inner and 
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outer covers are continuous surface facings that attach to and completely cover the folding frames 
and are pleated as the door is retracted. 

B. Outer Covering:  Complying with indicated surface-burning characteristics; attached to door support 
frames in a concealed manner at sufficient intervals to prevent sagging and separation and to permit 
on-site removal and repair, with vertical seams located in valleys and material hemmed at top and 
bottom. 

1. Vinyl reinforced with woven backing weighing not less than [20 oz./linear yd. (567 g/m)] . 

a. Color, Texture, and Pattern:  As selected by Architect from manufacturer's full range 

2. Fabric weighing not less than [16 oz./linear yd. (496 g/m)] treated to resist stains. 

a. Color, Texture, and Pattern:  As selected by Architect from manufacturer's full range 

3. Manufacturer's standard nonwoven carpet, needle punched with fused fibers to prevent 
unraveling. 

a. Color, Texture, and Pattern:  As selected by Architect from manufacturer's full range 

C. Sweep Seals:  Manufacturer's standard top and bottom sweep seals on both side(s). 

D. Carriers:  Four-wheel carriers at lead post and two-wheel carriers at intermediate spacing, as 
necessary for size and weight of partition, to ensure secure, easy, and quiet operation. 

1. Doors 96 Inches (2438 mm) High or Less:  Nylon wheels on steel shafts. 
2. Doors More Than 96 Inches (2438 mm) High:  Ball-bearing wheels with nylon tread and steel 

shafts. 

E. Tracks:  Manufacturer's standard metal track made of extruded aluminum or formed steel with factory-
applied, corrosion-resistant finish.  Limit track deflection, independent of structural supporting system, 
to no more than 80 percent of bottom clearance. 

1. Head Trim:  Prefinished wood molding for surface-mounted tracks. 
2. Center stop for center-opening partitions. 
3. Galvanized-steel sheet or aluminum subchannel for forming pocket for recessed suspension 

track. 
4. Metal ceiling contact guard to protect finished ceiling surface from damage by moving top 

sweep seals; with finish matching other exposed metal. 
5. Curved track sections with ceiling clips to accommodate configuration indicated. 
6. Glide switch to divert door to auxiliary track. 
7. Pivot switch to change track direction. 
8. Cross-track switch to allow one door to cross another. 

F. Hardware:  Manufacturer's standard heavy-duty, manually operated metal pulls and latches as 
follows: 

1. Finish:  Satin stainless steel 
2. Latch:  Operable from both sides of closed door with coin-slot release on opposite side. 
3. Lock:  Manufacturer's standard key-operated cylinder lock, operable from both sides  
4. Jamb Molding:  Manufacturer's standard wood or metal molding at closing jamb as required for 

light-tight jamb closure. 
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G. Lead Posts and Jamb Posts:  Not less than 0.048-inch- (1.2-mm-) thick extruded aluminum formed for 
rigidity and light seal at supporting construction. 

1. Nonferrous jamb strip for single-operating partitions to ensure tight closure by engaging rubber 
bumper on lead post. 

H. Meeting Post:  Fixed single jamb for single-stacked doors 

I. Stacking:  Tiebacks to maintain door in stacked position. 

J. Stacking Configuration:  Stack single doors at one end of opening or doors in pockets with hinged 
pocket doors. 

K. Opening Size:  As indicated on Drawings 

2.2 PANEL FOLDING DOORS 

A. General:  Top-supported, horizontal-sliding, manually operated panel folding doors, with panels joined 
by continuous hinge connectors for the full height of panels. 

B. Core Material and Thickness:  Manufacturer's standard. 

C. Panel Width:  5-inch (125-mm) nominal width. 

D. Panel Facing:  Facings that comply with indicated surface-burning characteristics. 

1. Plastic-Laminate Facing:  Grade VGS, high-pressure plastic laminate complying with 
NEMA LD 3; adhesive applied under pressure to core. 

a. Color, Texture, and Pattern:  As selected by Architect from manufacturer's full range 

E. Carriers:  Four-wheel carriers at lead post and two-wheel carriers at intermediate spacing, as 
necessary for size and weight of partition, to ensure secure, easy, and quiet operation. 

1. Panels 5 Inches (125 mm) Wide or Less:  Nylon wheels and axles. 
2. Panels More Than 5 Inches (125 mm) Wide:  Ball-bearing wheels with nylon tread and steel 

shafts. 

F. Tracks:  Manufacturer's standard recessed, extruded-aluminum or steel track with factory-applied, 
corrosion-resistant finish.  Limit track deflection, independent of structural supporting system, to no 
more than 80 percent of bottom clearance. 

1. Prefinished ceiling guard/channel for recessed tracks. 
2. Center stop for biparting partitions. 
3. Galvanized-steel sheet or aluminum subchannel for forming pocket for recessed suspension 

track. 
4. Nonferrous jamb strip for single-operating partitions to ensure tight closure by engaging rubber 

bumper on lead post. 
5. Curved track sections to accommodate configuration indicated. 
6. Glide switch to divert door to auxiliary track. 
7. Pivot switch to change track direction. 
8. Cross-track switch to allow one door to cross another. 

G. Hinge Connector:  Manufacturer's standard extruded-vinyl hinge connector. 
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1. Color:  Match or coordinate with facing color 

H. Hardware:  Manufacturer's standard heavy-duty, manually operated metal pulls and latches as 
follows: 

1. Finish:  Satin stainless steel 

2. Latch:  Operable from [both] [one] side(s) of closed door. 
3. Lock:  Manufacturer's standard key-operated cylinder lock, operable from both sides 
4. Jamb Molding:  Manufacturer's standard wood or metal molding at closing jamb as required for 

light-tight jamb closure. 

I. Wood Track Molding:  Manufacturer's standard wood molding on each side of surface-mounted track 
to match species and finish of panel facings.  Install with tight, hairline joints with all fasteners 
concealed. 

J. Meeting Post:  Fixed single jamb for single-stacked doors 

K. Stacking:  Tiebacks to maintain door in stacked position. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install folding doors complying with manufacturer's written installation instructions.  Install 
track in one piece. 

B. Standard Floor Clearances:  1/4 to 3/4 inch (6.4 to 19 mm) maximum (above floor finish). 

C. Adjust units as necessary to ensure smooth, quiet operation without warping or binding.  Adjust 
hardware to function smoothly.  Confirm that latches engage accurately and securely without forcing 
or binding. 

END OF SECTION 083513 
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ALL-GLASS ENTRANCES 084226 - 1 

SECTION 084226 

ALL-GLASS ENTRANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior swinging, sliding all-glass entrance doors. 
2. All-glass sidelights and transoms. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for all-glass system. 

B. Shop Drawings: For all-glass entrances. 

1. Include plans, elevations, and sections. 
2. Include details of fittings and glazing, including isometric drawings of patch fittings and rail 

fittings. 
3. Door hardware locations, mounting heights, and installation requirements. 

C. Samples for Initial Selection: For each type of exposed finish indicated. 

D. Samples for Verification: For each type of exposed finish indicated, prepared on Samples of size 
indicated below. 

1. Metal Finishes: 6-inch- (150-mm-) long sections of patch fittings and rail fittings, accessory 
fittings, and other items. 

2. Glass: 6 inches (150 mm) square, showing exposed-edge finish and tint. 
3. Door Hardware: For exposed door hardware of each type, in specified finish, full size. 

E. Fabrication Sample: Patch fitting at sill on pivot side only, made from 12-inch (300-mm) lengths of full-
size components and showing details of the following: 

1. Joinery. 
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ALL-GLASS ENTRANCES 084226 - 2 

2. Anchorage. 
3. Glazing. 

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing fabrication 
and assembly of entrance door hardware, as well as procedures and diagrams. Coordinate final 
entrance door hardware schedule with doors [sidelights,] [transoms,] and related work to ensure 
proper size, thickness, hand, function, and finish of entrance door hardware. 

G. Delegated-Design Submittal: For all-glass systems indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For all-glass systems, for tests performed by a qualified testing agency. 

C. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For all-glass systems to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for aesthetic 
effects and performance characteristics of assemblies. Aesthetic effects are indicated by dimensions, 
arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to 
one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval. If changes are proposed, submit comprehensive explanatory data to Architect for 
review. 

1.8 MOCKUPS 

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical all-glass system as shown on Drawings. 
2. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 
3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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ALL-GLASS ENTRANCES 084226 - 3 

1.9 WARRANTY 

A. Special Warranty: Manufacturer, Installer agrees to repair or replace components of all-glass systems 
that do not comply with requirements or that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
b. Failure of operating components. 

2. Warranty Period: Two years from date of Substantial Completion. 

a. Concealed Floor Closers: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Comply with performance requirements specified, as determined by testing of 
all-glass entrances representing those indicated for this Project without failure due to defective 
manufacture, fabrication, installation, or other defects in construction. 

B. Structural Loads: 
1. Other Design Loads: As indicated on Drawings. 
2. Deflection Limits: Deflection normal to glazing plane is limited to 19 mm. 

C. Seismic Performance: All-glass entrances shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

D. Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature 
changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 METAL COMPONENTS 

A. Fitting Configuration: 

1. Manual-Swinging, All-Glass Entrance Doors [Sidelights] [and] [Transoms]: [Patch fittings at 
head and sill on pivot side only] [Patch fittings at head and sill on pivot side, and for lock at sill 
of swing side] [Patch fitting at top and continuous rail fitting at bottom] [Continuous rail fitting at 
top and bottom]  

2. Manual-Sliding, All-Glass Entrance Doors [Sidelights] [and] [Transoms]: [Continuous rail fitting 
at top and bottom]  

B. Patch Fittings: Stainless-steel, Aluminum. 

C. Rail Fittings: 

1. Material: Stainless-steel, Aluminum. 
2. Height: 
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ALL-GLASS ENTRANCES 084226 - 4 

a. Top Rail: [3-1/2 inches (89 mm)] [As indicated] <Insert dimension>. 
b. Bottom Rail: [3-1/2 inches (89 mm)] [10 inches (255 mm)] [As indicated] <Insert 

dimension>. 

3. Profile: [Tapered] [Tapered flat] [Tapered at 60 degrees minimum from the horizontal] [Square] 
[Curved] [As indicated] <Insert profile>. 

4. End Caps: Manufacturer's standard precision-fit end caps for rail fittings. 

D. Accessory Fittings: Match [patch-fitting] [rail-fitting] [patch- and rail-fitting] metal and finish for the 
following: 

1. Overhead doorstop. 
2. Center-housing lock. 
3. Glass-support-fin brackets. 

E. Anchors and Fastenings: Concealed. 

F. Weather Stripping: Pile type; replaceable without removing all-glass entrance doors from pivots. 

G. Materials: 

1. Aluminum: ASTM B 221 (ASTM B 221M), with strength and durability characteristics of not 
less than Alloy 6063-T5. 

a. Color: [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] 
[As selected by Architect from full range of industry colors and color densities] <Insert 
color>. 

2. Bronze Cladding: ASTM B 36/B 36M, alloy [as standard with manufacturer] <Insert 
requirements>. 

a. Finish: [Mirror polish] [Satin polish] [Satin oxidized oil rub] [Clear baked enamel] [Match 
Architect's sample] [As selected by Architect from full range of industry finishes] <Insert 
finish>. 

3. Brass Cladding: ASTM B 36/B 36M, alloy [as standard with manufacturer] <Insert 
requirements>. 

a. Finish: [Polished] [Satin] [As selected by Architect from full range of industry finishes] 
<Insert finish>. 

4. Stainless-Steel Cladding: ASTM A 666, Type 304. 

a. Finish: [No. 4 directional satin finish] [No. 8 mirrorlike reflective, nondirectional polish] 
<Insert finish>. 

2.3 GLASS 

A. Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated surfaces), Type I (transparent), 
tested for surface and edge compression per ASTM C 1048 and for impact strength per 16 CFR 1201 
for Category II materials. Verify with GLAZING Section for windows and exterior applications (Low-E). 

1. Class 1: Clear monolithic. 

a. Thickness: 12mm. 
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ALL-GLASS ENTRANCES 084226 - 5 

b. Locations: As indicated. 

2. Class 2: Tinted monolithic. 

a. Color: Verify with Architect. 
b. Thickness: 12mm. 

3. Exposed Edges: Machine ground and flat polished. 
4. Butt Edges: Flat ground. 
5. Corner Edges: Lap-joint corners with exposed edges polished. 

2.4 ENTRANCE DOOR HARDWARE 

A. General: Heavy-duty entrance door hardware units in sizes, quantities, and types recommended by 
manufacturer for all-glass entrance systems indicated. For exposed parts, match metal and finish of 
patch fittings and rail fittings. 

B. Concealed Floor Closers and Top Pivots: Center hung; BHMA A156.4, Grade 1; including cases, 
bottom arms, top walking beam pivots, plates, and accessories required for complete installation. 

1. Swing: Double acting. 

a. Positive Dead Stop: Coordinated with hold-open angle if any, or at angle selected. 

2. Hold Open: Automatic, at angle selected. 
3. Opening-Force Requirements: 

a. Egress Doors: Not more than 15 lbf (67 N) to release the latch and not more than 30 lbf 
(133 N)to set the door in motion[ and not more than 15 lbf (67 N) to open the door to its 
minimum required width]. 

b. Accessible Interior [Swinging] [Sliding] Doors: Not more than 5 lbf (22.2 N) to fully open 
door. 

C. Concealed Overhead Holder: BHMA A156.8, Grade 1, with dead-stop setting coordinated with 
concealed floor closer. 

D. Push-Pull Set: [As selected from manufacturer's full range] [As indicated] <Insert description>. 

E. Single-Door and Active-Leaf Locksets: [Center-housing deadbolt with pulls] [Center-housing 
combination deadbolt and latchbolt with lever handles] [Bottom-fitting or bottom-rail deadbolt] <Insert 
description>. 

1. Deadbolt operated by key outside and [key] [thumb turn] inside. 

F. Inactive-Leaf Locksets: Bottom-fitting or bottom-rail deadbolt. 

1. Deadbolt operated by key outside and [key] [thumb turn] inside. 

G. Cylinders: [As specified in Section 087100 "Door Hardware."] [As specified in Section 087111 "Door 
Hardware (Descriptive Specification)."] [Six-pin cylinder, BHMA A156.5, Grade 1.] <Insert 
requirements.> 

H. Exit Devices: UL 305. 
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ALL-GLASS ENTRANCES 084226 - 6 

1. Function: Operation by push-pull when [inside operator is locked down (dogged)] [inside 
operator is locked down (dogged); outside operation by key]. 

2. Latching: At [threshold or floor plate] [door head] [threshold or floor plate and door head]. 
3. Style: [Exposed vertical rod] [Concealed vertical rod in housing style indicated] <Insert style>. 
4. Provide exit devices on both leaves of pairs of doors. 

I. Threshold: Not more than 1/2 inch (13 mm) high. 

J. Manual-Sliding Entrance Door Hardware: Manufacturer's standard for sliding action indicated and with 
twin rollers. 

1. Type: [Bottom-rolling door] [Top-hung, stacking partition]. 

2.5 FABRICATION 

A. Provide holes and cutouts in glass to receive hardware, fittings, and accessory fittings before 
tempering glass. Do not cut, drill, or make other alterations to glass after tempering. 

1. Fully temper glass using horizontal (roller-hearth) process, and fabricate so that when glass is 
installed, roll-wave distortion is parallel with bottom edge of door or lite. 

B. Factory assemble components and factory install hardware and fittings to greatest extent possible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install all-glass systems and associated components according to manufacturer's written instructions. 

B. Set units level, plumb, and true to line, with uniform joints. 

C. Maintain uniform clearances between adjacent components. 

D. Lubricate hardware and other moving parts according to manufacturer's written instructions. 

E. Set, seal, and grout floor closer cases as required to suit hardware and substrate indicated. 

3.3 ADJUSTING AND CLEANING 

A. Adjust all-glass entrance doors and hardware to produce smooth operation and tight fit at contact 
points and weather stripping. 
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ALL-GLASS ENTRANCES 084226 - 7 

1. For all-glass entrance doors accessible to people with disabilities, adjust closers to provide a 
three-second closer sweep period for doors to move from a 70-degree open position to 3 
inches (75 mm) from the latch measured to the leading door edge. 

B. Remove excess sealant and glazing compounds and dirt from surfaces. 

END OF SECTION 084226 
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SECTION 084229 
 

AUTOMATIC ENTRANCES 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior and Interior sliding, power-operated automatic entrances. 

1.3 PERFORMANCE REQUIREMENTS 

A. Windborne-Debris-Impact-Resistance-Test Performance:  Provide automatic entrances that pass 
large missile-impact and cyclic-pressure tests of ASTM E 1996 according to the IBC. 

B. Opening-Force Requirements: 

1. Power-Operated Doors:  Not more than 50 lbf (222 N) required to manually set door in motion 
if power fails, and not more than 15 lbf (67 N) required to open door to minimum required 
width. 

2. Power-Operated Swinging Doors:  Not more than 30 lbf (133 N) required to manually open 
door if power fails. 

3. Breakaway Device for Power-Operated Doors:  Not more than 50 lbf (222 N) required for a 
breakaway door or panel to open. 

4. Accessible Interior Doors:  Not more than 5 lbf (22 N) to fully open door. 

C. Entrapment Force Requirements: 

1. Power-Operated Sliding Doors:  Not more than 30 lbf (133 N) required to prevent stopped door 
from closing. 

2. Power-Operated Swinging Doors:  Not more than 40 lbf (178 N) required to prevent stopped 
door from closing or completely opening. 

3. Power-Operated Folding Doors:  Not more than 30 lbf (133 N) required to prevent stopped 
door from closing and not more than 40 lbf (178 N) required to prevent stopped door from 
completely opening. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For automatic entrances.  Include plans, elevations, sections, details, hardware 
mounting heights, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 
2. Activation and safety devices. 
3. Include hardware schedule and indicate hardware types, functions, quantities, and locations. 
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C. Sample:  For each exposed product and for each color and texture specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

C. Field quality-control reports. 

D. Warranties:  Sample of special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation and maintenance of units required for this Project and who employs a certified inspector. 

B. Certified Inspector Qualifications:  Certified by AAADM. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

D. Power-Operated Door Standard:  BHMA A156.10. 

E. Emergency-Exit Door Requirements:  Comply with requirements of authorities having jurisdiction for 
automatic entrances serving as a required means of egress. 

F. Preinstallation Conference:  Conduct conference at Project Site. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of automatic entrances that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period:  Two (2) years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components that show evidence of deterioration of factory-applied finishes within specified 
warranty period. 

1. Warranty Period:  Fifteen (15) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated. 

1. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
2. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with SSPC-
PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  Select surface 
preparation methods according to recommendations in SSPC-SP COM and prepare surfaces 
according to applicable SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

C. Stainless-Steel Bars:  ASTM A 276 or ASTM A 666, Type 304. 

D. Stainless-Steel Tubing:  ASTM A 554, Grade MT 304. 

E. Glazing:  As specified in Division 08 Section "Glazing." 

F. Sealants and Joint Fillers:  As specified in Division 07 Section "Joint Sealants." 

G. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout; 
complying with ASTM C 1107; of consistency suitable for application. 

H. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements, 
except containing no asbestos; formulated for 30-mil (0.76-mm) thickness per coat. 

I. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

2.2 SLIDING AUTOMATIC ENTRANCES 

A. General:  Provide manufacturer's standard automatic entrances including doors, sidelites, framing, 
headers, carrier assemblies, roller tracks, door operators, activation and safety devices, and 
accessories required for a complete installation. 

B. All Glass, Sliding Automatic Entrance 

a. Single and Bi-Parting Sliding Units: 

2. Configuration:  Single, Biparting sliding doors, with transom and sidelites. 

a. Traffic Pattern:  Two-way. 
b. Emergency Breakaway Capability:  Sliding leaves and sidelites  
c. Mounting:  Between jambs  

3. Operator Features: 

a. Power opening and closing. 
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b. Drive System:  Completely electromechanical, 24VDC motor powered with positive 
pulley and cog belt drive in both opening and closing cycles. 

c. Adjustable opening and closing speeds. 
d. Adjustable hold-open time between 0 and 30 seconds. 
e. Obstruction recycle. 
f. On-off/hold-open switch to control electric power to operator key operated. 

4. Sliding Door Carrier Assemblies and Overhead Roller Tracks:  Manufacturer's standard carrier 
assembly that allows vertical adjustment; consisting of nylon- or delrin-covered, ball-bearing-
center steel wheels operating on a continuous roller track, or ball-bearing-center steel wheels 
operating on a nylon- or delrin-covered, continuous roller track.  Support doors from carrier 
assembly by cantilever and pivot assembly. 

a. Rollers:  Minimum of two ball-bearing roller wheels and two antirise rollers for each 
active leaf. 

5. Sliding Door Threshold:  Manufacturer's standard threshold members and bottom-guide track 
system, with stainless-steel, ball-bearing-center roller wheels. 

a. Configuration:  No threshold across door opening and recessed guide track system at 
sidelites. 

6. Combination Activation and Safety Device:  Combination motion/presence sensor. 
7. Activation Device:  Motion sensors mounted on door header to detect pedestrians in activating 

zone and  [Push-plate switch for handicap access on each side of door to activate door 
operator. 

8. Safety Devices: Presence sensor mounted on each side of door header and one photoelectric 
beam mounted in sidelite jambs to detect pedestrians in presence zone and to prevent door 
from closing. 

9. Sidelite Safety Device:  Presence sensor, mounted above each sidelite on side of door 
opening through which doors travel, to detect obstructions and to prevent door from opening. 

10. Finish:  Finish framing, doors, sidelites, and header with three-coat fluoropolymer finish 
matching adjacent storefront. 

a. Color:  to match adjacent storefront finish and color. 

2.3 ENTRANCE COMPONENTS 

A. Framing and Transom Members:  Manufacturer's standard extruded aluminum, minimum 0.125 inch 
(3.2 mm) thick and reinforced as required to support imposed loads. 

1. Nominal Size:  45 by 150 mm As indicated on Façade Consultant’s Drawings 
2. Extruded Glazing Stops and Applied Trim:  Minimum 0.062-inch (1.6-mm) wall thickness. 

B. Stile and Rail Doors:  Manufacturer's standard 1-3/4-inch- (45-mm-) thick, glazed doors with minimum 
0.125-inch- (3.2-mm-) thick, extruded-aluminum tubular stile and rail members.  Mechanically fasten 
corners with reinforcing brackets that are welded, or incorporate concealed tie-rods that span full 
length of top and bottom rails. 

1. Glazing Stops and Gaskets: Square snap-on, extruded-aluminum stops and manufacturer's 
standard preformed gaskets. 

2. Stile Design:  125mm  
3. Top and Bottom Rail Design: (125-mm) nominal height 
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C. All-Glass Sliding Doors:  Fabricated from 13-mm-thick tempered glass, with polished vertical edges 
and minimum 0.125-inch- (3.2-mm-) thick, extruded-aluminum top and bottom rails. 

1. Rail Design:  [3-1/2-inch (90-mm)] [5-inch (125-mm)] nominal height. 

D. Sidelites and Transom:  Manufacturer's standard 1-3/4-inch- (45-mm-) deep sidelites and transom 
with minimum 0.125-inch- (3.2-mm-) thick, extruded-aluminum tubular stile and rail members matching 
door design and finish. 

1. Glazing Stops and Gaskets:  Same materials and design as for stile and rail door. 
2. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and manufacturer's 

standard preformed gaskets. 

E. Headers:  Fabricated from minimum 0.125-inch- (3.2-mm-) thick, extruded aluminum and extending 
full width of automatic entrance units to conceal door operators and controls.  Provide hinged or 
removable access panels for service and adjustment of door operators and controls.  Secure panels to 
prevent unauthorized access. 

1. Mounting:  Concealed, with one side of header flush with framing 
2. Capacity:  Capable of supporting doors up to [175 lb (79 kg) per leaf over spans up to 14 feet 

(4.3 m)] <Insert load and span required> without intermediate supports. 

a. Provide sag rods for spans exceeding 14 feet (4.3 m). 

F. Signage:  Affixed to both sides of each door as required by [BHMA A156.10] [and] [BHMA A156.19] 
for type of door and its operation. 

1. Application Process:  Silk-screened 

2.4 DOOR OPERATORS AND ACTIVATION AND SAFETY DEVICES 

A. Door Operators:  Provide door operators of size recommended by manufacturer for door size, weight, 
and movement; for condition of exposure; and for long-term, maintenance-free operation under normal 
traffic load for type of occupancy indicated. 

1. Door Operator Performance:  Provide door operators that will open and close doors and 
maintain them in fully closed position when subjected to Project's design wind loads. 

2. Electromechanical Operators:  Concealed, self-contained, overhead unit powered by fractional-
horsepower, permanent-magnet dc motor; with closing speed controlled mechanically by gear 
train and dynamically by braking action of electric motor; with solid-state microprocessor 
controller; UL 325; and with manual operation with power off. 

B. Motion Sensors:  Self-contained, K-band-frequency, microwave-scanner units with metal or plastic 
housing; adjustable to provide detection field sizes and functions required by BHMA A156.10; with 
relay hold time of not less than 2 to 10 seconds. 

1. Provide capability for switching between bidirectional and unidirectional detection. 
2. For one-way-traffic entrances, sensor on egress side shall not be active when doors are fully 

closed. 

C. Presence Sensors:  Self-contained, infrared-scanner units with metal or plastic housing; adjustable to 
provide detection field sizes and functions required by BHMA A156.10; with relay hold time of not less 
than 2 to 10 seconds.  Sensors shall remain active at all times. 
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D. Combination Motion/Presence Sensors:  Self-contained units; consisting of both motion and presence 
sensors in a single metal or plastic housing; adjustable to provide detection field sizes and functions 
required by BHMA A156.10. 

1. Motion Sensor:  K-band-frequency, microwave-scanner units; with relay hold time of not less 
than 2 to 10 seconds. 

a. Provide capability for switching between bidirectional and unidirectional detection. 
b. For one-way-traffic entrances, sensor on egress side shall not be active when doors are 

fully closed. 

2. Presence Sensor:  Infrared-scanner units; with relay hold time of not less than 2 to 10 seconds 
. Sensors shall remain active at all times. 

E. Photoelectric Beams:  Pulsed infrared, sender-receiver assembly for recessed mounting.  Beams shall 
not be active when doors are fully closed. 

F. Push-Plate Switch:  Momentary-contact door control switch with flat push-plate actuator  with 
contrasting-colored, engraved message. 

1. Configuration: Square push plate with 4-by-4-inch 100-by-100-mm junction box. 

a. Mounting:  [Recess mounted, semiflush in wall] [Recess mounted in door jamb] 
[Surface mounted on wall] [Surface mounted on post] [Surface mounted on guide rail] 
[As indicated on Drawings]. 

2. Push-Plate Material:  Stainless steel as selected by Architect from manufacturer's full range. 
3. Message:  [Plain face with no message.] ["Push to Open."] [International symbol of 

accessibility.] [International symbol of accessibility and "Push to Open."] 

G. Electrical Interlocks:  Unless units are equipped with self-protecting devices or circuits, provide 
electrical interlocks to prevent activation of operator when door is locked, latched, or bolted. 

2.5 HARDWARE 

A. General:  Provide units in sizes and types recommended by automatic entrance and hardware 
manufacturers for entrances and uses indicated.  Finish exposed parts to match door finish[ unless 
otherwise indicated]. 

B. Manual Opening for Power-Operated Swinging Doors:  Provide hardware that in a power failure allows 
door to open with a manual force not to exceed 30 lbf (133 N) according to BHMA A156.10. 

C. Breakaway Device for Power-Operated Doors:  Provide breakaway device that allows door to swing 
out in direction of egress to full 90 degrees from any operating position.  Maximum force to open door 
shall be 50 lbf (222 N) according to BHMA A156.10.  Interrupt powered operation of door operator 
while in breakaway mode. 

D. Hinges: 

1. Center-Pivot Sets:  BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy. 
2. Offset Pivots:  BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy. 
3. Butt Hinges:  BHMA A156.1, Grade 1, 5-knuckle, 4-1/2-by-4-inch (114-by-102-mm) ball-

bearing butts. 

a. Provide nonremovable pins at hinges exposed on outside of door. 
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b. Provide nonferrous hinges for doors exposed to weather. 
c. Provide 3 hinges at each leaf for doors up to 36 inches (914 mm) wide and 80 inches 

(2032 mm) tall; provide 4 hinges at each leaf for taller doors. 

E. Deadlocks:  Manufacturer's standard deadbolt operated by exterior cylinder and interior thumb turn, 
with minimum 1-inch- (25-mm-) long throw bolt; BHMA A156.5, Grade 1. 

1. Cylinders:  [BHMA A156.5, Grade 1, six-pin mortise type.] [As specified in Division 08 Section 
"Door Hardware."] 

a. Keying:  Integrate into building master key system. 

2. Deadbolts:  [Laminated-steel hook] or [Steel], mortise type, BHMA A156.5, Grade 1. 
3. Two-Point Locking for Sliding Doors:  Mechanism in stile of active door leaf that automatically 

extends second lockbolt into [overhead carrier assembly] [threshold]. 

F. Dustproof Strikes for All-Glass Sliding Doors:  Recessed, floor-type, BHMA A156.16, Grade 1, to 
receive deadbolt. 

G. Push Bars:  [As selected by Architect from manufacturer's full range of full-door-width, single] 
[Manufacturer's standard surface-mounted, aluminum] push bars. 

H. Pull Handles:  [As selected by Architect from manufacturer's full range of pull handles and plates] 
[Manufacturer's standard aluminum pull handles]. 

I. Thresholds:  BHMA A156.21, extruded-aluminum raised thresholds; with beveled edges with a slope 
of not more than 1:2 and a maximum height of 1/2 inch (13 mm).  Provide cutouts as required for door 
operating hardware. 

J. Weather Stripping:  Manufacturer's standard replaceable components. 

1. Sliding Type:  AAMA 701, made of wool, polypropylene, or nylon woven pile with nylon-fabric 
or aluminum-strip backing. 

2. Compression Type:  Made of ASTM D 2000, molded neoprene, or ASTM D 2287, molded 
PVC. 

3. Weather Sweeps:  Manufacturer's standard nylon brush sweep mounted to underside of door 
bottom. 

K. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket. 

2.6 ACCESSORIES 

A. Guide Rails:  Fabricated from stainless-steel bars, minimum 30 inches (762 mm) high; positioned and 
projecting from face of door jamb for distance as indicated, but not less than that required by 
BHMA A156.10 for type of door and direction of travel; with filler panel. 

1. Filler Panel:  Clear polycarbonate plastic 

a. Color:  [s selected by Architect from manufacturer's full range. 

2. Provide intermediate guide rail suitable for supporting photoelectric beams. 
3. Mounting:  Jamb and floor. 

B. Guide Rails:  See Division 05 Section "[Pipe and Tube Railings] [Decorative Metal Railings]." 
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2.7 FABRICATION 

A. General:  Factory fabricate automatic entrance components to designs, sizes, and thicknesses 
indicated and to comply with indicated standards. 

B. Framing:  Provide automatic entrances as prefabricated assemblies.  Complete fabrication, assembly, 
finishing, hardware application, and other work before shipment to Project site. 

C. Doors:  Factory fabricated and assembled in profiles indicated.  Reinforce as required to support 
imposed loads and for installing hardware. 

D. Door Operators:  Factory fabricated and installed in headers, including adjusting and testing. 

E. Glazing:  Fabricate framing with minimum glazing edge clearances for thickness and type of glazing 
indicated, according to GANA's "Glazing Manual." 

F. Hardware:  Factory install hardware to greatest extent possible; remove only as required for final 
finishing operation and for delivery to and installation at Project site.  Cut, drill, and tap for factory-
installed hardware before applying finishes. 

1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors and breakaway 
sidelites 

2. Provide compression-type weather stripping at fixed stops of exterior doors.  At locations 
without fixed stops, provide sliding-type weather stripping retained in adjustable strip mortised 
into door edge. 

3. Provide weather sweeps mounted to underside of door bottoms of exterior doors. 
4. Provide finger guards at each pivoted entrance door that has clearance at hinge side greater 

than 1/4 inch (6 mm) and less than 3/4 inch (19 mm) with door in any position.  Anchor guards 
to hinge-jamb frame. 

G. Activation and Safety Devices: 

1. General:  Factory install devices in doors and headers as required by BHMA A156.10 for type 
of door and direction of travel. 

2. Install photoelectric beams in vertical jambs of sidelites, with dimension above finished floor as 
follows: 

a. Top Beam:  48 inches (1219 mm). 
b. Bottom Beam:  24 inches (610 mm). 

3. Install photoelectric beams in sides of guide rails, with dimension above finished floor not less 
than 24 inches (610 mm). 

2.8 ALUMINUM FINISHES 

1. To match selected finish for adjacent storefront. (Refer to Façade Consultant’s Drawings) 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs 
and distortion.  Rigidly secure nonmovement joints.  Seal joints watertight. 
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1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer or by applying sealant or tape recommended by manufacturer for 
this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

B. Entrances:  Install automatic entrances plumb and true in alignment with established lines and grades 
without warp or rack of framing members and doors.  Anchor securely in place. 

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers,[ carrier assemblies, tracks,] operating brackets, and guides level and true to 

location with anchorage for permanent support. 
3. Install components to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within system to exterior. 
4. Level recesses for recessed thresholds using nonshrink grout. 
5. Provide thresholds [at exterior doors] [and] [where indicated]. 

C. Door Operators:  Connect door operators to electrical power distribution system as specified in 
Division 26 Sections. 

D. Access-Control Devices:  Connect access-control devices to access-control system as specified in 
Division 28 Sections. 

E. Activation and Safety Devices:  Install and adjust devices to provide detection field and functions 
indicated. 

F. Guide Rails:  Install rails according to BHMA A156.10 including Appendix A and manufacturer's 
written instructions unless otherwise indicated. 

G. Glazing:  Install glazing as specified in Division 08 Section "[Glazing] [Security Glazing]." 

H. Sealants:  Comply with requirements specified in Division 07 Section "Joint Sealants" to provide 
weathertight installation. 

1. Set [thresholds, ] [bottom-guide track system, ]framing members and flashings in full sealant 
bed. 

2. Seal perimeter of framing members with sealant. 

I. Signage:  Apply signage on both sides of each door[ and breakaway sidelight] as required by 
referenced door standards. 

J. Wiring within Automatic Entrance Enclosures:  Bundle, lace, and train conductors to terminal points 
with no excess and without exceeding manufacturer's written limitations on bending radii.  Provide and 
use lacing bars and distribution spools. 

K. Inspection:  Engage a certified inspector to test and inspect automatic entrances and prepare test and 
inspection reports. 

1. Certified inspector shall test and inspect each automatic entrance to determine compliance of 
installed systems with applicable BHMA standards. 

2. Field Quality-Control Report:  Certified inspector shall submit report in writing to Architect and 
Contractor within 24 hours after inspection. 

3. Work will be considered defective if it does not pass tests and inspections. 
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L. Adjusting:  Adjust door operators, controls, and hardware for smooth and safe operation and for 
weathertight closure; comply with requirements in BHMA A156.10. 

1. Readjust door operators and controls after repeated operation of completed installation 
equivalent to 3 days' use by normal traffic (100 to 300 cycles).  Lubricate hardware, operating 
equipment, and other moving parts. 

M. Demonstration:  Engage a certified inspector to train Owner's maintenance personnel to adjust, 
operate, and maintain automatic entrances. 

END OF SECTION 084229 
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SECTION 084243  

INTENSIVE CARE UNIT/CRITICAL CARE UNIT (ICU/CCU) ENTRANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes manually operated ICU/CCU entrances. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For ICU/CCU entrances.  Include plans, elevations, sections, details, hardware 
mounting heights, and attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation and maintenance of units required for this Project. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of ICU/CCU entrances that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components on which finishes fail within specified warranty period. 

1. Warranty Period:  15 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated. 

B. Sealants and Joint Fillers:  As specified in Division 07 Section "Joint Sealants." 

C. Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout complying with 
ASTM C 1107; of consistency suitable for application. 

D. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.2 ICU/CCU ENTRANCE ASSEMBLIES 

A. General:  Provide manufacturer's standard factory-glazed ICU/CCU entrances including door 
leaves, sidelites, framing, headers, carrier assemblies, roller tracks, and accessories required for a 
complete installation. 

B. Opening-Force Requirement, Sliding:  Not more than 5 lbf (22.2 N) to fully open door. 

C. ICU/CCU Entrance  

1. Configuration:  Single-sliding two-panel door, with one operable leaf and sidelite; with 
breakaway capability as indicated on Drawings. 

2. Configuration:  Single-sliding three-panel door, with one operable leaf and two sidelites; with 
breakaway capability as indicated on Drawings. 

3. Configuration:  Biparting-sliding four-panel door, with one operable leaf and sidelite on each 
side; with breakaway capability as indicated on Drawings. 

4. Mounting:  Between jambs. 
5. Floor Track Configuration:  No track across sliding-door opening and at sidelites trackless 

 
6. Finish:  Finish framing, door(s), sidelite(s), and header with high-performance organic finish 

(two-coat fluoropolymer) 

a. Color:  As selected by Architect from full range of industry colors and color densities 

2.3 COMPONENTS 

A. Framing Members:  Manufacturer's standard extruded aluminum, minimum 0.125 inch (3.2 mm) thick 
and reinforced as required to support imposed loads. 

1. Nominal Size:  1-3/4 by 6 inches (45 by 150 mm) 
2. Extruded Glazing Stops and Applied Trim:  Minimum 0.062-inch (1.6-mm) wall thickness. 

B. Stile and Rail Doors:  Manufacturer's standard 1-3/4-inch- (45-mm-) thick glazed doors with minimum 
0.125-inch- (3.2-mm-) thick, extruded-aluminum tubular stile and rail members.  Mechanically fasten 
corners with reinforcing brackets that are welded, or incorporate concealed tie rods that span full 
length of top and bottom rails. 

1. Glazing Stops and Gaskets:  Beveled snap-on, extruded-aluminum stops and preformed 
gaskets for glazing indicated. 

2. Stile Design:  Wide stile; more than 4-inch (100-mm) nominal width 
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3. Rail Design:  5-inch (125-mm) nominal height 
4. Muntin Bars:  Horizontal tubular rail member for each door; match stile design. 

C. Sidelites:  Manufacturer's standard 1-3/4-inch- (45-mm-) deep sidelites with minimum 0.125-inch- (3.2-
mm-) thick, extruded-aluminum tubular stile and rail members matching door design and finish. 

1. Glazing Stops and Gaskets:  Same materials and design as for stile and rail door. 
2. Muntin Bars:  Horizontal tubular rail member for each sidelite; match stile design. 

D. Glazing:  As specified in Division 08 Section "Glazing." 

E. Headers:  Fabricated from minimum 0.125-inch- (3.2-mm-) thick extruded aluminum, and extending 
full width of ICU/CCU entrance units to conceal carrier assemblies and roller tracks.  Provide hinged 
or removable access panels for service and adjustment.  Secure panels to prevent unauthorized 
access. 

1. Capacity:  Capable of supporting doors over spans up to 14 feet (4.3 m) without intermediate 
supports. 

2. Provide sag rods for spans exceeding 14 feet (4.3 m). 

F. Carrier Assemblies and Overhead Roller Tracks:  Manufacturer's standard carrier assembly that 
allows vertical adjustment; consisting of nylon- or delrin-covered, ball-bearing-center steel wheels 
operating on a continuous roller track or of ball-bearing-center steel wheels operating on a nylon- or 
delrin-covered, continuous roller track. 

G. Fasteners and Accessories:  Manufacturer's standard, corrosion-resistant, nonstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

2.4 HARDWARE 

A. General:  Provide units in sizes and types recommended by ICU/CCU entrance and hardware 
manufacturers for entrances and uses indicated.  Finish exposed parts to match door finish unless 
otherwise indicated. 

B. Breakaway Hardware:  Provide release hardware that allows indicated panels to swing out in direction 
of egress to full 90 degrees from sliding mode. 

1. Maximum Force to Open Panel:  50 lbf (222 N) 
2. Release Position:  Sliding door fully open 

C. Manual Flush Bolts:  BHMA A156.16, Grade 1, edge mortised, lever-extension type; located at bottom 
of each swing-out sidelite. 

D. Deadlocks:  Manufacturer's standard, operated by exterior cylinder and interior thumb turn. 

1. Deadbolts:  Laminated-steel hook, mortise type, BHMA A156.5, Grade 1. 
2. Cylinders:  BHMA A156.5, Grade 1, six-pin mortise type. 

a. Keying:  No master key system and key all cylinders alike. 

E. Weather Stripping:  Manufacturer's standard replaceable components. 

F. Weather Sweeps:  Manufacturer's standard, nylon brush sweep mounted to underside of door bottom. 
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2.5 FABRICATION 

A. General:  Factory fabricate ICU/CCU entrance components to designs, sizes, and thicknesses 
indicated and to comply with indicated standards. 

B. Framing:  Provide ICU/CCU entrances as prefabricated assemblies.  Complete fabrication, assembly, 
finishing, hardware application, and other work before shipment to Project site. 

C. Doors:  Factory fabricated and assembled in profiles indicated.  Reinforce as required to support 
imposed loads and for installing hardware. 

D. Glazing:  Fabricate framing with minimum glazing edge clearances for thickness and type of glazing 
indicated, according to GANA's "Glazing Manual." 

E. Hardware:  Factory install hardware to the greatest extent possible; remove only as required for final 
finishing operation and for delivery to and installation at Project site.  Cut, drill, and tap for factory-
installed hardware before applying finishes. 

1. Provide sliding weather stripping, mortised into door, at perimeter of sliding doors and 
breakaway sidelites. 

F. Electrical Grounding:  Fabricate ICU/CCU entrances to be internally grounded, complying with 
requirements of authorities having jurisdiction. 

2.6 ALUMINUM FINISHES 

A. High-Performance Organic Finish:  Two-coat fluoropolymer finish complying with AAMA 2605 and 
containing not less than 70 percent PVDF resin by weight in color coat. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs 
and distortion.  Rigidly secure nonmovement joints.  Seal joints watertight. 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer or by applying sealant or tape recommended by manufacturer for 
this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous coating. 

B. Install ICU/CCU entrances plumb and true in alignment with established lines and grades without warp 
or rack of framing members and doors.  Anchor securely in place. 

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and true to 

location with anchorage for permanent support. 
3. Level recesses for recessed floor tracks using shrinkage-resistant grout. 

C. Glazing:  Install glazing as specified in Division 08 Section "Glazing." 
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D. Sealants:  Comply with requirements in Division 07 Section "Joint Sealants" for installing sealants, 
fillers, and gaskets. 

1. Set framing members, floor tracks, and flashings in full sealant bed. 
2. Seal perimeter of framing members with sealant. 

E. Grounding:  Connect ICU/CCU-entrance, electrical grounding systems to building grounding system 
as specified in Division 26 Section "Grounding and Bonding for Electrical Systems." 

F. Adjust force to open swing panels. 

G. Test grounding system for compliance with requirements of authorities having jurisdiction. 

END OF SECTION 084243 
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SECTION 084433 

SLOPED GLAZING ASSEMBLIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Conventionally glazed sloped glazing assemblies. 
2. Two-sided, structural-sealant-glazed sloped glazing assemblies. 

1.3 ALLOWANCES 

A. Preconstruction laboratory mockup field quality-control testing is part of testing and inspecting 
allowance. 

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. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

B. Shop Drawings: For sloped glazing assemblies. Include plans, elevations, sections, full-size details, 
and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining moisture 
occurring within the assembly to the exterior. 

2. Include full-size isometric details of each vertical-to-horizontal intersection of sloped glazing 
assemblies, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers. 
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C. Samples for Initial Selection: For units with factory-applied color finishes. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-inch 
(300-mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Delegated-Design Submittal: For sloped glazing assemblies indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Mockup Testing Submittals: 

1. Testing Program: Developed specifically for Project. 
2. Test Reports: Prepared by a qualified preconstruction testing agency for each mockup test. 
3. Record Drawings: As-built drawings of preconstruction laboratory mockups showing changes 

made during preconstruction laboratory mockup testing. 

B. Qualification Data: For Installer and laboratory mockup testing agency and field testing agency. 

C. Energy Performance Certificates: For sloped glazing assemblies, accessories, and components from 
manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each structural-sealant-
glazed sloped glazing assembly. 

D. Product Test Reports: For sloped glazing assemblies, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

E. Quality-Control Program: Developed specifically for Project, including fabrication and installation, 
according to recommendations in ASTM C 1401. Include periodic quality-control reports. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties: For special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sloped glazing assemblies to include in maintenance manuals. 

B. Maintenance Data for Structural Sealant: For sloped glazing assemblies to include in maintenance 
manuals. Include ASTM C 1401 recommendations for postinstallation-phase quality-control program. 
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1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Laboratory Mockup Testing Agency Qualifications: Qualified according to ASTM E 699 for testing 
indicated as complying with ISO/IEC 17025]. 

C. Testing Agency Qualifications: Qualified according to ASTM E 699 for testing indicated as complying 
with ISO/IEC 17025. 

D. Product Options: Information on Drawings and in Specifications establishes requirements for aesthetic 
effects and performance characteristics of assemblies. Aesthetic effects are indicated by dimensions, 
arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to 
one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval. If changes are proposed, submit comprehensive explanatory data to Architect for 
review. 

E. Structural-Sealant Glazing: Comply with ASTM C 1401 for design and installation of sloped glazing 
assemblies. 

1.9 MOCKUPS 

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical sloped glazing area as shown on Drawings. 
2. Testing shall be performed on mockups according to requirements in "Field Quality Control" 

Article. 
3. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 
4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.10 PRECONSTRUCTION LABORATORY MOCKUPS 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform testing on 
preconstruction laboratory mockups. 

B. Build preconstruction laboratory mockups at testing agency facility; use personnel, products, and 
methods of construction that will be used at Project site. 

1. Size and Configuration: As indicated on Drawings. 
2. Notify Architect seven days in advance of the dates and times when preconstruction laboratory 

mockups will be constructed and tested. 

C. Preconstruction Laboratory Mockup Testing Program: Test preconstruction laboratory mockups 
according to requirements in "Performance Requirements" Article. Perform the following tests in the 
following order: 

1. Structural: ASTM E 330 at 50 percent of positive test load. 
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2. Air Infiltration: ASTM E 283. 
3. Water Penetration under Static Pressure: ASTM E 331. 
4. Water Penetration under Dynamic Pressure: AAMA 501.1. 
5. Structural: ASTM E 330 at 100 percent of positive and negative test loads. Repeat the 

following: 

a. Air Infiltration: ASTM E 283. 
b. Water Penetration under Static Pressure: ASTM E 331. 

6. Interstory Drift: AAMA 501.4 at 100 percent of design displacement. Repeat the following: 

a. Air Infiltration: ASTM E 283. 
b. Water Penetration under Static Pressure: ASTM E 331. 

7. Vertical Interstory Movement: AAMA 501.7. Repeat the following: 

a. Air Infiltration: ASTM E 283. 
b. Water Penetration under Static Pressure: ASTM E 331. 

8. Thermal Cycling: According to AAMA 501.5. Repeat the following: 

a. Air Infiltration: ASTM E 283. 
b. Water Penetration under Static Pressure: ASTM E 331. 

9. Structural: ASTM E 330 at 100 and 150 percent of positive and negative test loads. Repeat the 
following: 

a. Air Infiltration: ASTM E 283. 
b. Water Penetration under Static Pressure: ASTM E 331. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer / Installer agrees to repair or replace components of sloped glazing 
assemblies that do not comply with requirements or that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period: 10 years from date of Substantial Completion. 

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or replace 
aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty 
period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

SLOPED GLAZING ASSEMBLIES 084433 - 5 

2. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance: Comply with performance requirements specified, as determined by testing of 
sloped glazing assemblies representing those indicated for this Project without failure due to defective 
manufacture, fabrication, installation, or other defects in construction. 

1. Sloped glazing assemblies shall withstand movements of supporting structure including, but 
not limited to, story drift, twist, column shortening, long-term creep, and deflection from 
uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 

D. Deflection of Framing Members: At design wind pressure 
1. Cantilever Deflection: Where framing members overhang an anchor point, as follows: 

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4-inch (6.35-
mm) for spans greater than 11 feet 8-1/4 inches (3.6 m) or 1/175 times span, for spans 
less than 11 feet 8-1/4 inches (3.6 m). 

E. Structural: Test according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not evidence 
deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, assemblies, 
including anchorage, do not evidence material failures, structural distress, or permanent 
deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

F. Air Infiltration: Test according to ASTM E 283 

G. Water Penetration under Static Pressure: Test according to ASTM E 331 

H. Water Penetration under Dynamic Pressure: Test according to AAMA 501.1 

I. Interstory Drift: Accommodate design displacement of adjacent stories indicated. 
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J. Seismic Performance: Sloped glazing assemblies shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

K. Energy Performance: Certify and label energy performance according to NFRC 

L. Noise Reduction: Test according to ASTM E 90, with ratings determined by ASTM E 1332 

M. Blast Resistance: 

1. Hazard Rating: Minimal Hazard per ASTM F 1642. 

N. Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature 
changes: 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2. Thermal Cycling: No buckling; stress on glass; sealant failure; excess stress on framing, 
anchors, and fasteners; or reduction of performance when tested according to AAMA 501.5. 

O. Structural-Sealant Joints: 

1. Designed to carry gravity loads of glazing. 
2. Designed to produce tensile or shear stress of less than 20 psi (138 kPa). 

P. Structural Sealant: Capable of withstanding tensile and shear stresses imposed by sloped glazing 
assemblies without failing adhesively or cohesively. When tested for preconstruction adhesion and 
compatibility, cohesive failure of sealant shall occur before adhesive failure. 

1. Adhesive failure occurs when sealant pulls away from substrate cleanly, leaving no sealant 
material behind. 

2. Cohesive failure occurs when sealant breaks or tears within itself but does not separate from 
each substrate because sealant-to-substrate bond strength exceeds sealant's internal 
strength. 

2.2 MANUFACTURERS 

A. Source Limitations: Obtain all components of sloped glazing assembly system, including framing sun 
control and accessories, from single manufacturer. 

2.3 FRAMING 

A. Framing Members: Manufacturer's standard, formed- or extruded-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Framing-Member Type: Self-supporting or Skin type, supported by structural-steel members 
indicated. 

2. Glass Retention: Field-installed structural sealant at horizontal members (purlins) and pressure 
caps at rafters. 

B. Pressure Caps: Manufacturer's standard aluminum components that mechanically retain glazing. 

1. Include snap-on aluminum trim that conceals fasteners. 
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C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with nonstaining, 
nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate: ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 
d. Structural Profiles: ASTM B 308/B 308M. 

2. Steel Reinforcement: Manufacturer's standard zinc-rich, corrosion-resistant primer complying 
with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment. Select surface preparation methods according to recommendations in SSPC-
SP COM, and prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M. 

2.4 SUN CONTROL 

A. Sunshades: Assemblies consisting of manufacturer's standard attachment brackets or channels, and 
louvers, designed for attachment to sloped glazing assembly with mechanical fasteners. 

B. Light Shelves: Light-reflecting assemblies consisting of manufacturer's standard support brackets or 
channels, and aluminum tray, designed for attachment to interior of sloped glazing assembly with 
mechanical fasteners. 

C. Materials: 

1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate: ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 
d. Structural Profiles: ASTM B 308/B 308M. 

2.5 GLAZING 

A. Glazing: Low-E Glass to match façade glazing. 

B. Structural Glazing Sealants: ASTM C 1184, chemically curing silicone formulation that is compatible 
with system components with which it comes in contact, specifically formulated and tested for use as 
structural sealant and approved by structural-sealant manufacturer for use in sloped glazing assembly 
indicated. 

1. Color: As selected by Architect from manufacturer's full range of colors. 

C. Weatherseal Sealants: ASTM C 920 for Type S; Grade NS; Class 25; Uses NT, G, A, and O; 
chemically curing silicone formulation that is compatible with structural sealant and other system 
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components with which it comes in contact; recommended by structural-sealant, weatherseal-sealant, 
and sloped glazing assemblies manufacturers for this use. 

1. Color: Match structural sealant. 

D. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, resilient 
elastomeric glazing gaskets, setting blocks, and shims or spacers. 

E. Glazing Sealants: As recommended by manufacturer. 

F. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L or less. 

G. Sealants used inside the weatherproofing system shall comply with the testing and product 
requirements of the Department of Health 

2.6 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal 
and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that 
accommodate fabrication and installation tolerances in material and finish compatible with adjoining 
materials and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials, ASTM A 240/A 240M of type recommended by manufacturer. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements 
except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. 
Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to maintain 

required glazing edge clearances. 
5. Provisions for field replacement of glazing from [exterior] [interior]. 
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6. Provisions for safety railings mounted [on interior face of mullions] [between mullions at 
interior]. 

7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent 
possible. 

8. Components curved to indicated radii. 

D. Factory-Assembled Sloped Glazing Units: 

1. Rigidly secure nonmovement joints. 
2. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's 

written instructions, to ensure compatibility and adhesion. 
3. Preparation includes, but is not limited to, cleaning and priming surfaces. 
4. Seal joints watertight unless otherwise indicated. 
5. Install glazing to comply with requirements in Section 088000 "Glazing." 

E. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 

2.8 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611 

B. Color Anodic Finish: AAMA 611. 

1. Color: Match Architect's sample. 

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 
mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning, conversion 
coating, and applying and baking finish. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 

D. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with [AAMA 2604] 
[AAMA 2605] and containing not less than [50] [70] percent [PVDF] [or] [FEVE] resin by weight in 
color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 

E. High-Performance Organic Finish: [Three] [Four]-coat fluoropolymer finish complying with AAMA 2605 
and containing not less than [50] [70] percent [PVDF] [or] [FEVE] resin by weight in both color coat 
and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 

2.9 SOURCE QUALITY CONTROL 

A. Structural Sealant: Perform quality-control procedures complying with ASTM C 1401 
recommendations including, but not limited to, assembly material qualification procedures, sealant 
testing, and assembly fabrication reviews and checks. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's written 
instructions to ensure compatibility and adhesion. Preparation includes, but is not limited to, cleaning 
and priming surfaces. 

3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Where welding is required, weld components in concealed locations to minimize distortion or 

discoloration of finish. Protect glazing surfaces from welding. 
7. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer, applying sealant or tape, or installing nonconductive spacers as 
recommended by manufacturer for this purpose. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing members, and 
moisture migrating within sloped glazing assemblies to exterior. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install glazing as specified in Section 088000 "Glazing." 

1. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's 
written instructions, to ensure compatibility and adhesion. Preparation includes, but is not 
limited to, cleaning and priming surfaces. 

F. Install weatherseal sealant according to Section 079200 "Joint Sealants" and according to sealant 
manufacturer's written instructions, to produce weatherproof joints. Install joint filler behind sealant as 
recommended by sealant manufacturer. 
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3.4 ERECTION TOLERANCES 

A. Erection Tolerances: Install sloped glazing assemblies to comply with the following maximum 
tolerances: 

1. Plumb: 1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
2. Level: 1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 
inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch (12.7 
to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) wide 
or more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location: Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch (12.7 mm) 
over total length. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Test Area: Perform tests on one bay at least 30 feet (9.1 m), by one story. 

C. Field Quality-Control Testing: Perform the following test on representative areas of sloped glazing 
assemblies. 

1. Water-Spray Test: Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water penetration. 

2. Air Infiltration: ASTM E 783 at 1.5 times the rate specified for laboratory testing in 
"Performance Requirements" Article but not more than 0.50 cfm/sq. ft. (2.25 L/s per sq. m). 

a. Perform a minimum of two tests in areas as directed by Architect. 
b. Perform tests in each test area as directed by Architect. Perform at least three tests, 

prior to 10, 35, and 70 percent completion. 

3. Water Penetration: ASTM E 1105 at a minimum uniform and cyclic static-air-pressure 
differential of 0.67 times the static-air-pressure differential specified for laboratory testing in 
"Performance Requirements" Article, but not less than 6.24 lbf/sq. ft. (300 Pa), and shall not 
evidence water penetration. 

D. Structural-Sealant Adhesion: Test structural sealant according to recommendations in ASTM C 1401, 
Destructive Test Method A, "Hand Pull Tab (Destructive)," Appendix X2. 

1. Test a minimum of two areas on each building facade. Repair areas damaged by testing. 

E. Sloped glazing assemblies will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 084433 
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SECTION 085113 
 

ALUMINUM WINDOWS 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes aluminum windows for exterior locations. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens, 
operational clearances, and details of installation, including anchor, flashing, and sealant installation. 
1. Submit progressively comprehensive, detailed and dimensioned shop drawings to indicate all 

set-out and construction details, adjacent work by others and all proprietary products where 
required details are not indicated in the manufacturer’s product data. 

2. Separate packages of shop drawings should be submitted for each window wall and cladding 
package, complete with general notes, parts lists and structural calculations that are certified 
by the Engineer responsible for checking and certifications on behalf of the General 
Contractor. 

3. The approval of shop drawings is for member sizes, surface treatment and soundness of 
structural connections.  Approval will not be given for any dimension or fabrication related 
issues.  Furthermore, the approval in no way alleviates the General Contractor from 
responsibility for errors and omissions. 

4. Shop drawings shall be scaled for A1 size presentation, and submitted for review as A3 size. 
5. Time required for examination of shop drawings will be 20 working days for each submission, 

including re-submissions. 
6. Manufacturer should not commence until approval to use the relevant shop drawings has been 

obtained. 
7. Package of Shop Drawings shall include and indicate the following: 

a. A drawing index sheet indicating all drawing numbers and full description of content.  
The drawings are to be clear and all texts must be written in English. 

b. General Notes indicating: 
1) Relevant codes and standards 
2) Project load conditions, acoustic requirements, and other performance criteria. 
3) Material and structural properties and specifications for all metals, glass, 

silicone, etc. 
4) Material properties and specifications for all other materials, insulation, etc. 
5) Schedules of all hardware 
6) Schedules of fasteners, bolts, fixings, and anchors. 

c. Overall elevations and plans for entire building, indicating: 
1) Full scope of Works 
2) References to packages of details 
3) Dimensions for Architect’s review 
4) Largest critical dimensions of various components 
5) Zones of wind loading 
6) Numbering system for window wall panels 
7) Locations of Fire Access Panels. 
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d. Set-out of all work, including reference points, edge conditions and joint pattern, 
indicated on plans, elevations and sections as applicable. 

e. Tables showing full-size sections of all extrusions and structural members, including 
descriptions of structural properties, and specifications of materials. 

f. Framing, anchorage, and fixings supported from base-structure, and embedment in the 
base-structure, if required. 

g. Movement joints. 
h. Methods of assembly at all junctions, including sealing and fixing, indicated by three-

dimensional and exploded views as required.  Provide isometric 3D and exploded views 
of all interfaces between the various façade systems, including all corners, if they 
cannot be adequately described by simple plan and section.  A specialist may need to 
be engaged by the General Contractor for this purpose. 

i. Method of installation, including: 
1) Erection tolerances 
2) Machined slots, keyholes and other methods for handling and connecting 

components 
3) Junctions and trim to base-structure and adjoining surfaces. 
4) Fully dimensioned set-out drawings and templates. 
5) All pre-tensioning and pre-stressing stages required to meet the design criteria 

(for frameless glass walls) 
6) Access and materials handling equipment and requirements. 

j. Steelwork details include: 
1) Section sizes with complying steel grades 
2) Grade of bolts 
3) Types, sizes and position of welds 
4) Weld preparation requirements 
5) Cambers to steel sections 
6) Locations and sizes of bleed holes in tubes 
7) Cover plates 
8) Temporary cleats and lifting points, with load capacities 
9) Spider fitting connection points. 

k. Glazing details including: 
1) Glazing materials including sealants, gaskets, tapes, setting and spacer blocks. 
2) Rebate depth, and edge restraint. 
3) Clearances and tolerances. 
4) Methods of in-service glass replacement. 
5) Hardware, fittings and accessories. 
6) Point supported Insulated glass units (for frameless glass walls) 

l. Method of draining the assembly, including details showing: 
1) Pressure equalized drained joints 
2) Location, number, and size of weep holes 
3) Mechanical baffles to drainage outlets, which are not pressure equalized. 

m. Methods of meeting performance criteria for thermal insulation, fire resistance, sound 
transmission loss and the like. 

n. Methods of cleaning and maintenance in service 
o. Panel details, including all joints and junctions, and support systems and panel 

stiffening. 
p. Connection details (including component parts, all information relevant to fabrication, 

surface treatment, and erection) and provision for lightning protection. 
8. Shop drawings shall be in strict compliance with “prototype as tested” drawings approved as 

part of the prototype testing procedure.  No alterations are permitted to the approved shop 
drawings without written confirmation of the change from the Architect. 

9. Provide a complete numbering system and schedule for all cladding and glazing panels. Each 
panel shall be individually numbered in such a way that the manufacturing and installation 
history can be traced. 
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10. Design and implement an approved permanent concealed marking system showing correct 
location and orientation when installed.  Details to be submitted. 

11. Indicate the location of each individual panel on shop drawings.  Submit as-built elevations 
progressively indicating the location of each individual panel. 

C. Samples:  Submit within 30 days of the award of Contract the following items: 
1. Representative samples of products and materials, with technical data (catalogues) including 

finishes and representative factory-fabrications and site-installed assemblies.  Samples to be 
typically 300x300mm.  Include 3 samples each of the following: 
a. Metal types and finishes, including proposed finished shapes, sections, and extrusions. 

 Provide metallurgical analysis certificates for alloy and temper of metal components. 
b. Glass types and finishes indicating color, surface pattern or texture, finish, surface 

coatings, and the range of variation if any. 
c. Color samples of pre-finished production material showing the limits of the range of 

variation in the selected color. 
1) Check samples to confirm or match Architect’s sample. 
2) Finishes control samples. 
3) Color samples for all sealants, gaskets, and accessories. 

d. Joint system components, including sealants, gaskets, interlays, rain-screens, baffles, 
flashings, elastomeric sealants, backing rods, etc. with details of compatibility with 
silicone and polyurethane based sealants, and all extruded gaskets, interlayer’s, 
sealants, tapes and fixings. 

e. Typical fabrications and assemblies, showing welds and grinding, screwed and bolted 
junctions, fastenings and workmanship. 

f. Fixing and accessory items. 
1) Bolts, nuts, washers, screws, pins, and rivet (with all grades indicated) 
2) Proprietary hardware 

g. Miscellaneous materials: 
1) Insulating material 
2) Backing material 
3) Interlayers 
4) Lightning protection tabs 
5) Panel materials for spandrels and other non-vision areas. 

h. Examples of repairs and making good to typical range of in-service damage to finishes, 
including chips, cracks and scratching. 

i. Additional samples for testing sealants and finish coatings as required. 
j. A range of color samples of pre-finished materials samples showing the limits of the 

range of variation in the selected color. 

D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.4 COORDINATION SUBMITTALS 

A. Submit to Project Manager / Architect for review and approval within 60 days of the Award of Contract 
the following items: 
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1. Five (5) sets of A1 shop drawings 
2. Five (5) sets of A3 shop drawings, calculations that are certified by a Registered Structural 

Engineer (representing the General Contractor) to the Local Municipality. 
a. Setting-out of all work, including reference points, edge conditions and joint pattern, 

indicated on plans, elevations and sections as applicable. 
b. Framing, anchorage and fixings supported from base-structure. 
c. Size, finish and grade of all members and sections. 
d. Reinforcement of connections. 
e. Glass types and thickness. 
f. Types and magnitudes of the design loads on the fixing anchors or attachments. 
g. Confirmation of all performance criteria, in particular, all movement allowances. 
h. Fire resistance requirements. 
i. Indexed drawings and calculations, which are fully cross-referenced. 
j. Nominate all materials and finishes (in particular on contact surfaces). 
k. Areas of operable windows are to be shown on elevations. 
l. Analysis of stresses in structural silicone. 
m. Thermal Transfer Calculations 
n. Any information requested by the Local Municipality. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. Test mock-ups shall be 
designed, supplied, fabricated and installed in accordance with approved mock-up drawings and 
approved trial assemblies.  The mockups are required to be tested in accordance with clause 1.5 B. 
1. Complete scaled shop drawings, including chamber steelwork, and full size details of each 

prototype to be tested.  Fully support shop drawings with engineering computations as 
required. 

2. Window wall testing proposal with itemized tests, test chamber size and details, proposed 
method of monitoring air pressure and water flow rates, and deflection transducer positions. 

3. Program for procurement of materials, assembly of mock-up, testing, and reporting. 
4. Test reports and mockup drawings of the actual test specimens are to be certified by the 

testing agency and submitted to the Architect for record. 

B. Prototype Performance Testing:  
1. Supply and erect off-site full-scale window wall test performance prototypes for façade testing 

in accordance with the Contract Documents including suitable simulated building frame and 
incorporating at least one example of each repetitive design element and construction method 
in the system, as indicated on the Drawings.  Testing shall include structural performance, air 
infiltration, water penetration, proof-load testing and visual assessment. 

2. The test prototypes will be approved subject to carrying out the test program and the 
submission of all specified requirements, and the satisfactory passing of all structural 
performance, air infiltration, water penetration and proof criteria by the testing laboratory.  
When approved, the test prototype shall be the accepted control standard for the Works.  Test 
panels and components shall not be re-used in the Works. 

3. Submit details of the proposed laboratory, including curriculum vitae of the testing officer in 
charge.  Submit a detailed and sequential outline of the proposed test procedure with 
schematic diagrams describing the type and location of all data collection instruments. 

4. The registered testing laboratory shall be an approved independent laboratory, which conducts 
testing in accordance with ISO/IEC 17025:2005 “General Requirements for the competence of 
testing and calibration laboratories”, is considered technically adequate subject to test 
procedure/ resources and project requirements. 

5. Submit a detailed and sequential testing program with diagrams indicating the type and 
location of data collection instruments.  Do not commence testing until approved. 
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6. Prototypes:  Test prototypes shall typically be minimum 2-storey high and 2 bays wide with one 
corner return.  They shall incorporate the largest size of panel found on the façade.  Deviations 
from the above may be considered, depending on actual façade configuration. 

7. Testing: Submit notice in writing of proposed commencement of the Performance Testing, 
complete with Program, not less than 2 weeks before commencement.  The testing shall 
include all actual jobsite components, including all glazing configurations, sealants, adhesives 
and gaskets.  Instruments and gauges shall be selected, tested and located by the testing 
officer in charge in consultation with the Architect and Project Manager. 

C. Field Testing.   
1. 100% Field water testing shall be carried out during façade installation to AAMA 501.2.  Should 

problems arise, the Architect may instruct that further testing be carried out.  Locations and 
times of testing shall be nominated by the Architect and Project Manager and should be 
witnessed by parties representing the Owner, Architect, and the General Contractor. 
 

2. General field water testing per AAMA 501.2: Field water testing shall be carried out periodically 
during the façade installation This is to ensure that leaks are identified and repaired prior to 
installation of internal linings and finishes. 
a. Initially 30 sqm shall be tested following installation of the first 3 floors of window wall 
b. Further testing of 30 sqm shall be carried out every 5 floors.  (Minimum of 5 locations 

each) 
c. Each test shall cover an area of not less than 30 sqm and not les than 5 linear meters 

of work. 
d. The tests shall be included in the program by the General Contractor, with specific 

locations as selected by the Architect or Project manager. 
e. Should problems arise during any of the above testing, the Architect may instruct that 

further testing be carried out at no additional costs.  The Architect/ Project manger shall 
nominate locations and times. 
 

3. Water Testing of Flashings, EPDM Closures and other Interfaces: 
a. Field water testing shall be carried out periodically during the façade installation.  This is 

to ensure that leaks are identified and repaired prior to installation of internal linings and 
finishes. 

b. Initially 100% of linear interfaces shall be tested, following the installation of the first 3 
floors. 

c. Further testing of 50% shall be carried out thereafter.  Successful testing may allow for 
decreased quantity of further testing. 

d. Each test shall cover an area of not less than 5 linear, meters of work. 
e. The tests shall be included in the program by the General Contractor, with specific 

locations as selected by the Architect. 
f. Should problems arise, the Architect may instruct that further testing be carried out, at 

no extra cost.   The Architect shall nominate locations, extents, and times. 

1.6 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer agrees to repair or replace aluminum windows that fail in 
materials or workmanship within specified warranty period.  The defects and liability period for the 
Work begins at the date of Certificate of Completion under the Main Contract by the Owner 
representative and ends after a period of one (1) year.  After the defects and liability period, the 
General Contractor is to be responsible for and warrant for the warranty period of fifteen (15) years all 
functional and performance design requirements of the complete building envelope systems, with the 
exclusion of paint color retention, which is to have a warranty period of 10 years.  Provide a warranty 
for materials and workmanship of the building envelope for a period of fifteen (15) years. Provide all 
manufacturers’ product warranties.  Also provide a warranty to cover all the costs of materials, labor 
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and equipment to remove any defective components of the building envelope and replace them.  This 
warranty shall also cover the costs associated with removing and replacing internal finishes trims and 
services so that remedial works can be carried out.  The content of each warranty is to be approved 
by the Project Manager/ Architect 

1. Warranty Period: 

a. Window:  15 years from date of Certificate Completion. 
b. Glazing Units:  15 years from date of Certificate Completion. 
c. Aluminum Finish:  15 years from date of Certificate of Completion. 

1) Coatings: All preparation and coating work shall be warranted for 15 years. The 
only exception is that the works shall be warranted against fading or color 
change in excess of 5 NBS units calculated from measurements on 
spectrophotometer or colorimeter capable of color measurement by reflectance 
readings in accordance with ASTM D3344 for 10 years.   

2) Works shall also be warranted against chalking in excess of #8 chalk rating 
when measured in accordance with ASTM D4214 for 15 year. 

3) The General Contractor and specialist applicator shall jointly warrant the coating 
system in complete conformance to the standards listed above for a period of 15 
years from the Certificate of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 WINDOW PERFORMANCE REQUIREMENTS 

A. Vision Glass Window Single / Double Glazed Low-E (Verify with Architect) 
1. Reflective Color    - Neutral 
2. Composition (for double-glazed)  - 6mm Clear Low-E + 12A + 6mm HS 
3. Composition (for single-glazed)  - 8mm thick HS reflective glass 
4. Light Transmission   - 50 
5. Visible Light Reflectance (outdoor)   -   16% 
6. Visible Light Reflectance (indoor)    -   11% 
7. Solar Energy Transmission             -     
8. Solar Energy Reflectance              -    
9. U-Value (Summer) (double-glazed)          -    1.8 W/m².K 
10. U-Value (Summer) (single-glazed)          -    2.1 W/m².K 
11. Shading Coefficient                   -   0.45 

B. Laminated Glass 
1. Reflective Color    - Neutral 
2. Composition    - 6mm Clear+1.52mm clear pvb+6mm      

                                                                          tempered clear 
3. Light Transmission   - 46 
4. Visible Light Reflectance (outdoor)   -   9% 
5. Visible Light Reflectance (indoor)    -   6% 
6. Solar Energy Transmission             -    
7. Solar Energy Reflectance              -    
8. U-Value (Summer)                      -    3.6 W/m².K 
9. Shading Coefficient                   -   0.47 

C. Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440. 
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2.2 ALUMINUM WINDOWS 

A. Operating Types:  As indicated on Drawings. 

B. Frames and Sashes:  Aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440. PVDF 
coating in shades and colors selected by Architect from Manufacturer’s full range. 

C. Glass:  Clear Tempered Glass 

1. Clear Tempered Glass: 8mm/10mm/12mm thick as indicated on drawings 
2. Clear Low-E Glass: 8mm thick as indicated on drawings 
3. Verify with Window Schedule 

D. Glazing System:  Manufacturer's standard factory-glazing system that produces weathertight seal. 

E. Hardware, General:  Manufacturer's standard corrosion-resistant hardware sized to accommodate 
sash weight and dimensions. 

1. Exposed Hardware Color and Finish: As selected by Architect from manufacturer's full range 

F. Projected Window Hardware: 

1. Hinges:  Non-friction type, not less than two per sash. 
2. Lock: Key-operated custodial lock with keeper and removable handle  
3. Limit Devices:  Limit clear opening to 4 inches (100 mm) for ventilation; with custodial key 

release. 

G. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash unless otherwise 
indicated. 

H. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and other 
components. 

1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For 
application of hardware, use fasteners that match finish hardware being fastened. 

2.3 ACCESSORIES 

A. Column Covers:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

B. Interior Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

C. Panning Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

D. Receptor System:  Two-piece, snap-together, thermally broken, extruded-aluminum receptor system 
that anchors windows in place. 

2.4 FABRICATION 

A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 
components and anchoring windows. 

B. Glaze aluminum windows in the factory. 



PGH Felicidad Sy Multi-Specialty Building  Archion 
Taft Avenue, Ermita, Manila  DAL/PSO/JSQ 
 

ALUMINUM WINDOWS                                                                                                                  085113 - 8 
 

C. Weather strip each operable sash to provide weathertight installation. 

D. Provide weep holes and internal passages to conduct infiltrating water to exterior. 

E. Provide water-shed members above side-hinged sashes and similar lines of natural water penetration. 

F. Provide mullions and cover plates, matching window units, complete with anchors for support to 
structure and installation of window units.  Allow for erection tolerances and provide for movement of 
window units due to thermal expansion and building deflections, as indicated.  Provide mullions and 
cover plates capable of withstanding design wind loads of window units. 

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to 
greatest extent possible.  Disassemble components only as necessary for shipment and installation. 

2.5 ALUMINUM FINISHES 

A. High-Performance Organic Finish (Three (3)-Coat Fluoropolymer):  Thermocured system consisting of 
inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight complying with AAMA 2605. 

1. Color and Gloss: Match Architect's sample 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and 
other components.  For installation procedures and requirements not addressed in manufacturer's 
written instructions, comply with installation requirements in ASTM E 2112. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, 
anchored securely in place to structural support, and in proper relation to wall flashing and other 
adjacent construction to produce weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at 
points of contact with other materials. 

E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth 
operation and weathertight closure. 

F. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective coatings 
and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 

G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

END OF SECTION 085113 
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SECTION 087100 
 

 DOOR HARDWARE 
 

PART 1 - GENERAL  
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 
b. Sliding doors. 

2. Cylinders for door hardware specified in other Sections. 
3. Electrified door hardware. 

B. Products furnished, but not installed, under this Section include the products listed below.  
Coordinating and scheduling the purchase and delivery of these products remain requirements of this 
Section. 

1. Weatherstripping, Thresholds to be installed under other Sections. 
2. Permanent lock cores to be installed by Owner. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Details of electrified door hardware. 

C. Samples:  For each exposed product and for each color and texture specified. 

D. Other Action Submittals: 

1. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as installation procedures and diagrams.  
Coordinate final door hardware schedule with doors, frames, and related work to ensure proper 
size, thickness, hand, function, and finish of door hardware. 

a. Format:  Use same scheduling sequence and format and use same door numbers as in 
the Contract Documents. 

b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each door 
and frame. 


