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064116   Plastic Laminate-Clad Architectural Cabinets   04/26/21 

Note: for architectural woodwork elements, refer to FF&E Specifications Booklet 

 

DIVISION 07 – THERMAL AND MOIOSTURE PROTECTION 

SECTION  TITLE             DATE   REVISIONS 

071613   Polymer Modified Cement Waterproofing    04/26/21   

071700   Bentonite Waterproofing        04/26/21 

071900   Water Repellents          04/26/21 

072100   Thermal Insulation          04/26/21 

072119   Foamed-in-Place Insulation        04/26/21 

074113.16  Standing Seam Metal Roof Panels      04/26/21 

077100   Gutters and Downspouts        04/26/21 

078413   Penetration Firestopping        04/26/21 

078443   Joint Firestopping          04/26/21 

079200   Joint Sealants           04/26/21 

079219   Acoustical Joint Sealants        04/26/21 

 

DIVISION 08 – OPENINGS 

SECTION  TITLE             DATE   REVISIONS 

081113   Hollow Metal Doors and Frames      04/26/21   

081416   Flush Wood Doors          04/26/21 

081433   Stile and Rail Wood Doors        04/26/21 

083113   Access Doors and Frames        04/26/21 

084113   Aluminum-Framed Entrances and Storefront    04/26/21 

084413   Glazed Aluminum Curtain Walls      04/26/21 

087100   Door Hardware           04/26/21 

088000   Glazing             04/26/21 

089119   Fixed Louvers           04/26/21 

 

DIVISION 09 – FINISHES 

SECTION  TITLE             DATE   REVISIONS 

092216   Non-Structural Metal Framing       04/26/21   

092400   Cement Plastering          04/26/21 

092900   Gypsum Board           04/26/21 

096900   Access Flooring           04/26/21 

099113   Exterior Painting           04/26/21 

099123   Interior Painting          04/26/21 

Note: for other finishes, refer to FF&E Specifications Booklet 

 

DIVISION 10 – SPECIALTIES 

SECTION  TITLE             DATE   REVISIONS 

101419   Dimensional Letter Signage        04/26/21   

101423   Panel Signage           04/26/21 

101423.16  Room-Identification Panel Signage      04/26/21 

102239.13  Folding Glass-Panel Partitions       04/26/21 

104413   Fire Protection Cabinets         04/26/21 

104416   Fire Extinguishers           04/26/21 

 

DIVISION 11 – EQUIPMENT (not used) 
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DIVISION 12 – FURNISHINGS (not used) 

 

DIVISION 13 – SPECIAL CONSTRUCTION (not used) 

 

DIVISION 14 – CONVEYING EQUIPMENT 

SECTION  TITLE             DATE   REVISIONS 

142400   Hydraulic Elevators          04/26/21 

 

DIVISION 21 – FIRE SUPPRESSION 

SECTION  TITLE             DATE   REVISIONS 

210513   Common Motor Requirements for Fire Suppression  04/26/21   

210517   Sleeves and Sleeve Seals for Fire Suppression Piping 04/26/21 

210518   Escutcheons for Fire Suppression Piping     04/26/21 

210523   General-Duty Valves for Water Based Fire Suppression 04/26/21 

210529   Hangers and Supports for Fire Suppression Piping  04/26/21 

210553   Identification for Fire Suppression Piping    04/26/21 

210700   Fire Suppression Systems Insulation      04/26/21  06/14/21 

211313   Wet Pipe Sprinkler Systems        04/26/21 

212200   Clean Agent Fire Extinguishing Systems     04/26/21 

 

DIVISION 22 – PLUMBING 

SECTION  TITLE             DATE   REVISIONS 

220513   Common Motor Requirements for Plumbing Equip  04/26/21   

220516   Expansion Fittings and Loops for Plumbing Piping  04/26/21 

220517   Sleeves and Sleeve Seals for Plumbing Piping   04/26/21 

220518   Escutcheons for Plumbing Piping      04/26/21 

220519   Meters and Gages for Plumbing Piping     04/26/21 

220523.12  Ball Valves for Plumbing Piping      04/26/21 

220523.14  Check Valves for Plumbing Piping      04/26/21 

220523.15  Gate Valves for Plumbing Piping      04/26/21 

220529   Hangers and Supports for Plumbing Piping and Equip  04/26/21   

220553   Identification for Plumbing Piping and Equipment  04/26/21 

220719   Plumbing Piping Insulation        04/26/21  06/14/21 

220800   Commissioning of Plumbing       04/26/21 

221116   Domestic Water Piping         04/26/21 

221119   Domestic Water Piping Specialties      04/26/21 

221123.21  Inline, Domestic Water Pumps       04/26/21 

221316   Sanitary Waste and Vent Piping       04/26/21 

221319   Sanitary Waste Piping Specialties      04/26/21 

221319.13  Sanitary Drains           04/26/21 

221429   Sump Pumps           04/26/21 

223300   Electric, Domestic Water Heaters      04/26/21 

224000   Plumbing Fixtures          04/26/21 

 

DIVISION 23 – HEATING, VENTILATING, AND AIR CONDITIONING  

SECTION  TITLE             DATE   REVISIONS 

230010   Basic Mechanical Requirements       04/26/21 

230513   Common Motor Requirements for HVAC Equipment 04/26/21 

230517   Sleeves and Sleeve Seals for HVAC Piping    04/26/21 

230548   Vibration and Seismic Controls for HVAC Piping  04/26/21 
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230553   Identification for HVAC Piping and Equipment   04/26/21 

230593   Testing, Adjusting, and Balancing for HVAC   04/26/21 

230713   Duct Insulation           04/26/21 

230800   Commissioning for HVAC        04/26/21 

230923   Direct Digital Control (DDC) System for HVAC   04/26/21 

233113   Metal Ducts           04/26/21 

233300   Air Duct Accessories         04/26/21 

233600   Air Terminal Units          04/26/21 

233713   Diffusers, Registers, and Grilles       04/26/21 

237313.13  Indoor, Basic Air-Handling Units      04/26/21  06/14/21 

238126   Split-System Air-Conditioners       04/26/21 

 

DIVISION 26 – ELECTRICAL 

SECTION  TITLE             DATE   REVISIONS 

260010   Basic Electrical Requirements       04/26/21 

260519   Low Voltage Electrical Power Conductors and Cables 04/26/21 

260526   Grounding and Bonding for Electrical Systems   04/26/21 

260529   Hangers and Supports for Electrical Systems    04/26/21 

260533   Raceway and Boxes for Electrical Systems    04/26/21 

260544   Sleeves and Sleeve Seals for Electrical Raceway   04/26/21 

260553   Identification for Electrical Systems      04/26/21 

260573.13  Short Circuit Studies         04/26/21 

260573.16  Coordination Studies         04/26/21 

260573.19  Arc-Flash Hazard Analysis        04/26/21 

260923   Lighting Control Devices        04/26/21 

262416   Panelboards            04/26/21 

262726   Wiring Devices           04/26/21 

262816   Enclosed Switches and Circuit Breakers     04/26/21 

263213.16  Gaseous Emergency Engine Generators     04/26/21 

263600   Transfer Switches          04/26/21 

264113   Lightning Protection for Structures      04/26/21 

264313   Surge Protection for Low Voltage Electrical Power   04/26/21 

265119   LED Interior Lighting         04/26/21 

265213   Emergency and Exit Lighting       04/26/21 

265619   LED Exterior Lighting         04/26/21 

 

DIVISION 27 – COMMUNICATIONS 

SECTION  TITLE             DATE   REVISIONS 

270010   Technology General Provisions       04/26/21 

270526   Grounding and Bonding for Telecom Systems   04/26/21 

270528   Raceways for Technology         04/26/21 

271000   Structured Cabling System        04/26/21 

274100   Audio Visual System         04/26/21 

 

DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 

SECTION  TITLE             DATE   REVISIONS 

280537   Security Voice Communications -Distributed Antenna 04/26/21 

281000   Electronic Security Systems        04/26/21 

281010   Intrusion Detection Systems        04/26/21 

282000   Closed Circuit Television-Video Surveillance System 04/26/21 
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283111   Addressable Fire-Alarm Systems      04/26/21 

 

DIVISION 31 – EARTHWORK 

SECTION  TITLE             DATE   REVISIONS 

313116   Termite Control           04/26/21 

Note: for other earthwork elements, refer to Civil Drawings 

 

DIVISION 32 – EXTERIOR IMPROVEMENTS (not used) 

Note: for exterior improvements, refer to Civil, Landscape, and Hardscape Drawings 

 

DIVISION 33 – UTILITIES (not used) 
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SECTION 033000 - 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. This Section specifies cast-in place concrete, concrete materials, mixture design, placement 

procedures, and finishes, for the following: 

1. Footings. 

2. Foundation walls. 

3. Slabs-on-grade. 

4. Suspended slabs. 

5. Concrete toppings. 

6. Building frame members. 

7. Building walls. 

B. Related Sections include the following: 

 

1. Division-03, Section 03 20 00-“Concrete Reinforcing”. 

1.3 QUALITY ASSURANCE 

A. Must comply with Florida Building Code, 2020 Edition. 

B. Must comply with American Society for Testing and Material ( ASTM most current ): 

   

1 ASTM A 1022-14 Standard Specification for Steel Welded Wire 

Reinforcement, Deformed and Plain for Concrete. 

2. ASTM A 615/A 615M-14- Standard Specification for Preformed and Plain Billet-Steel 

Bars for Concrete Reinforcement. 

3. ASTM C 33-13 -   Standard Specification for Concrete Aggregates. 

4. ASTM C 94-14 - Standard Specification for Ready-Mix Concrete. 

5. ASTM C 143-14 - Standard Test Method for Slump of Portland Cement 

Concrete. 

6. ASTM C 144-11 - Standard Specification for Sand. 

7. ASTM C 150-12 - Standard Specification for Portland Cement. 

   

8. ASTM C 171-14 - Standard Specification for Sheet Materials for Curing 

Concrete. 

9. ASTM C 231-14 - Standard Test for Air Content of Freshly Mixed Concrete by 
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Pressure Method. 

10. ASTM C 260-10a - Standard Specification for Air-Entraining Admixtures. 

11. ASTM C 309-14 - Standard Specification for Liquid Membrane-Forming 

Compounds  for Curing Concrete. 

12. ASTM C 494-13 - Standard Specification for Chemical Admixtures for 

Concrete. 

C. American Concrete Institute  ( ACI ): 

1. ACI 301 -  Specifications for Structural Concrete for Buildings. 

2. ACI 304 -  Recommended Practice for Measuring, Mixing, and Placing Concrete. 

3. ACI 305 -   Recommended Practice for Hot Weather Concreting. 

4. ACI 309 -  Recommended Practice for Consolidation of Concrete. 

5. ACI 347R-03 – Guide to Formwork for Concrete. 

D. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M-04 requirements for production facilities 

and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 

Concrete Production Facilities". 

E. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077-14 and ASTM E 329-14 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 

laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing 

Technician - Grade II. 

F. Source Limitations:  Obtain each type or class of cementitious material of same brand from 

same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through 

one source from a single manufacturer. 

G. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding  

Code-Reinforcing Steel." 

H. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 

I. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete design mixture and examine 

procedures for ensuring quality of concrete materials.  Require representatives of each 

entity directly concerned with cast-in-place concrete to attend, including the following: 

  a.  Contractor's superintendent. 

  b.  Independent testing agency responsible for concrete design mixtures. 
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  c.  Ready-mix concrete manufacturer. 

  d.  Concrete subcontractor. 

1.4 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-

furnace slag, and silica fume; subject to compliance with requirements.   

1.5 SUBMITTALS 

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

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Material Test Reports:  From Concrete Supplier, submit to Testing Laboratory materials 

necessary to complete required mix design. Submit four (4) copies of all tests to the Architects 

for distribution. 

D. Concrete Supplier: Submit Design Mix Data on mix design to Architect / Engineer for review at 

least two ( 2 ) weeks prior to start of construction. 

1.6 ENVIRONMENTAL  REQUIREMENTS 

A. Allowable Concrete Temperatures:  

1. Cold Weather: Maximum and Minimum, per ASTM C 94-14-. 

2. Hot Weather: Maximum 95-degrees-F. Refer to ACI 305 for hot weather placement. 

Provide protection for curing to maintain evaporation rate per ACI 305.1 

B. Do not place concrete during rain, unless protection is provided. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Concrete:   Ready-Mixed Concrete,  ASTM  C 94-14, ACI – 211.1.74 and ACI 614. 

 

1. Portland Cement: ASTM  C 150-12, Type I. 

2. Admixtures: 

 a.  Air Entraining: ASTM  C 260-10a. 
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 b.  Chemical:   ASTM C 494-13, Type D, Water Reducing Admixture          

              ( retards concrete setup ). 

  

3. Concrete Aggregates: ASTM  C 33-13;  coarse aggregates graded to Size No. 67.  

4. Slump:           Three ( 3 ) inches ( Minimum ), five ( 5 ) inches ( Maximum )                 

Unless otherwise specified by approved mix design. 

5. Air Content:        Three ( 3 ) percent ( Minimum ), six ( 6 ) percent ( Maximum 

). 

6. Mix Proportioning:     To produce twenty-eight ( 28 ) day compressive strength of   

                moist cured laboratory samples, 3000-psi ( minimum ), and as 

                noted on Structural Drawings. 

B. Water:        ASTM C 94-14, potable. 

C. Curing Material:   ASTM  C 171-14. 

D. Curing Material:   ASTM  C 309-14, Type I, Liquid Membrane.  Contractor to verify 

compatibility with floor covering adhesive manufacturer. 

E. Vapor Barrier:    ASTM E1745 15 (10) mil Class A Vapor Barrier under all interior, 

conditioned air, slabs-on-grade and 10 (10) mil vapor barrier below un-conditioned areas. 

F. Evaporation Retardant:  When required by field conditions and ACI 305.1, sprayed over fresh 

concrete flatwork to form thin, continuous film which prevents rapid moisture loss from 

concrete surface, “Eucobar” as manufactured by The Euclid Chemical Company, or as 

approved.  

2.2 TESTING  LABORATORY  SELECTION 

A. Contractor will engage an independent Testing Laboratory in accordance with provisions of 

Section 01400 to perform Testing and Control of Concrete Work. 

 

1. Contractor will pay for test, control, or supervision specified in Section, except 

concrete design mix. 

2. Design mixes according to placement methods in addition to criteria specified above. 

3. The Architect/Engineer reserves the right to dispense with the services of any engineer 

or testing laboratory at any time and select any other testing laboratory or engineer to 

continue with the design, control or supervision work herein specified, if he believes it 

is in the interest of the Owner.  

PART 3 - EXECUTION 

3.1 CONCRETE  MIX  DESIGN 

A. Testing Laboratory shall design mixes for each strength and type of concrete in accordance with 

ACI 301, Chapter 2, Method 2. 
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3.2  

1. Ability to produce required average strength calculated in accordance with         

Section 3.8.2.3 of ACI 301 shall be determined on the basis of Strength-Test-Record of 

30 or more tests made during past year which will establish, directly or by 

interpolation, a water / cement ratio corresponding to required average strength. 

2. Design mixes:  According to placement methods in addition to criteria specified above. 

3. Testing Laboratory shall submit in writing to Architect / Engineer four ( 4 ) copies of 

proposed mix designs.  Submit final recommended job mixtures to Owner / Engineer 

for approval as soon as possible and no later that ten ( 10 ) working days prior to 

commencing concrete placement. 

B. Minimum Compressive Strength:  

1.     Foundations          3000 psi 

2.     Slab-On-Grade      3000 psi 

3.      Columns                4000 psi 

 4.     Beams                  4000 psi 

5.     Tie Beams            4000 psi 

6.      Structural Slabs     4000 psi 

7.            Masonry Grout      3000 psi 

All other concrete to be 4000 psi unless noted otherwise.   

C. All constituents shall be batched , including admixtures, at central batching plant in accordance 

with ACI - 304. 

D. Do not change source, type, kind, or brand of a constituent, throughout duration of concreting, 

after it has been established and accepted for job mixtures. 

E. Central plant equipment, methods and rolling stock, shall conform to requirements of Truck 

Mixer and Agitation Standard of Truck Mixer Manufacturer’s Bureau of National Ready-Mixed 

Concrete Association. 

F.  

3.3 CONCRETE  INSPECTIONS,  CONTROL,  AND  TESTS 

A. Testing Laboratory shall perform inspection, control, and testing of concrete as directed by 

Owner and Engineer and as specified herein, and shall correlate field practices with 

specification requirements.  Laboratory shall aid Contractor in perfection of techniques for 

ensuring acceptable test results. 

B. The Engineer or his Designated Representative and Laboratory each shall have authority to 

delay time of starting or to stop concreting if deficiencies in concrete forms, form supports, or 

reinforcing is evident or reasonable suspected, or if weather or any other condition, in his 
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opinion, deems it necessary.  No increase in Contract Price or completion time shall be allowed 

by reason of such delay or stoppage. 

C. Inspection and control shall conform to ACI – 311. 

D. Control of concrete at mixing plant shall include tests of material for moisture, gradation, and 

cleanliness; adjustment of batches for consistency, workability, and yield; and checking of 

quantities going into mixture in compliance with original design and project requirements.  

E. Control of concrete in transit and during placement includes sampling, testing, and inspecting to 

ensure that quality of concrete is being maintained. 

F. Verify that all conditions are satisfactory to receive Cast-In-Place Concrete, free of defects 

affecting quality of Work. 

G. Assure that excavations and formwork are completed, acceptable, and all excess waster is 

removed. 

H. Inspect to verify that reinforcement is properly secured in-place in accordance with Drawings. 

I. Verify that expansion joint material, anchors and other items to be embedded are properly 

located and secured in-place in accordance with Drawings. 

J. Perform no concreting Work until all unsatisfactory conditions are corrected and accepted by 

Engineer. 

K. Test cylinder shall be taken, made, and tested in accordance with ASTM C 31-15,                          

ASTM C 32-, and ASTM C 172-14A respectively.  Sets of six field control cylinder specimens 

are to be taken at random during progress of Work. 

 

1. The total number of specimens taken shall average one ( 1 ) set per fifty ( 50 ) cubic 

yards of concrete poured each day, with a minimum of one ( 1 ) set when less than fifty    

( 50 ) yards are poured during a day. 

2. Test one ( 1 ) Cylinder at three ( 3 ) days; one ( 1 ) at seven ( 7 ) days, and three ( 3 ) at 

twenty-eight ( 28 ) days. 

3. The sixth cylinder shall be held in reserve to be tested in fifty-four ( 54 ) days if   

twenty-eight ( 28 ) day tests do not meet required strength. 

4. Send four ( 4 ) copies of each Test Report to Engineer for distribution. 

L. Air entrainment tests shall, in all cases, be made in accordance with ASTM C 231-14.  

Regularity of these tests shall be determined by Laboratory and Engineer. 

M. Slump tests shall be made in accordance with ASTM C 143-14. 

N. Methods of test shall, in all cases, comply in detail with latest applicable ASTM and ACI 

Methods unless modified in this Section. 

O. Contractor shall cooperate with Laboratory in making of tests, including providing free access 

to Work and necessary casual labor for selection and collection of samples.  Contractor shall 

provide storage facilities with heat and humidity control for specimens as directed by 

Laboratory, and shall protect specimens against injury or loss through his operations. 
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P. Signed certificates (delivery tickets) for each load of concrete, and a daily report thereof, shall 

be forwarded to the Architect/Engineer upon request. 

 

1. Delivery tickets shall indicate the delivery date, time dispatched, time received for 

unloading, name of project, name of contractor, name of ready-mix producer, truck 

number, number of cubic yards of concrete in load, class of concrete, type and brand of 

cement, admixtures, maximum size of aggregate, water content, and amount of water 

added at jobsite if permitted by laboratory inspector. 

3.4 FAILURE TO MEET CONCRETE STRENGTH REQUIREMENTS 

A. The average of any three consecutive strength-tests of laboratory-cured specimens representing 

each class of concrete shall be equal-to or greater-than specified strength and no more than ten-

percent ( 10 % ) of strength-tests shall have values less-than specified strength.. 

 

1. No test shall be under ninety-percent ( 90 % ) of specified strength. 

2. In event failure to meet any of these requirements, Engineer shall have right to order 

additional moist-curing of concrete, or cylinder core-tests in accordance with         

ASTM C 42-14 and load-tests in accordance with ACI 318. 

3. Cylinder core-sample-taking and testing, and any additional testing-of-defective 

concrete required by Engineer shall be paid by Contractor. 

B. Concrete which is unacceptable due to failure to comply with strength requirements shall be 

removed, reinforced or strengthened as directed by Engineer at no additional cost to Owner. 

C. Whenever 54 day strength strength-of-test-cylinders falls below strengths specified for concrete 

mixture, temperature and curing shall be changed as required by Engineer at no additional cost 

to Owner. 

D. Any-and-all patching requirements for all structural elements must be approved-in-writing by 

Engineer of Record.  

3.5 READY-MIX CONCRETE 

A. All concrete shall be ready-mixed produced by a plant acceptable to Engineer and to Testing 

Laboratory. 

B. Central plant equipment, methods, and rolling-stock shall conform to requirements of Truck 

Mixer and Agitation Standard of Truck Mixer Manufacturer’s Bureau of National Ready-Mixed 

Concrete Association. 

3.6 INSPECTION 

A. Verify that conditions are both satisfactory to receive cast-in-place concrete and free of defects 

affecting quality of work. 

B. Assure that excavations and formwork are completed, and excess water is removed. 
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C. Check that reinforcement is secured-in-place. 

D. Verify that expansion-joint material, anchors, and other embedded items are secured in position. 

E. Do no work until unsatisfactory conditions are corrected. 

3.7 INSTALLATION 

A. Placing Concrete: 

1. Place in accordance with ACI 304 and as herein specified. 

2. Maximum time from batching-to-placing, 1-1/2-hours. 

3. Re-tempering of concrete is not allowed. 

4. Convey concrete from mixer to final position by method which will prevent separation 

or loss of material. 

5. Maximum height of concrete-free-fall, 9-feet. 

6. Regulate rate of placement so concrete remains plastic and flows into position. 

7. Deposit concrete in continuous operation until panel or section is completed. 

8. Place concrete in horizontal layers 18-inches-maximum-thickness. 

B. Consolidating Concrete: 

1. Use mechanical vibrating equipment for consolidation. 

2. Do not use vibrators to transport concrete in forms. 

3. Minimum vibrator speed shall be 7,000-rpm. 

4. Vibrate concrete minimum amount required for consolidation. 

C. Construction Joints: 

1. Clean and roughen surface-of-concrete and remove laitance. 

2. Wet concrete surface and flush with neat cement grout before placing additional 

concrete. 

3.8 FINISHING 

A. Formed Concrete: 

1. Tops of Forms: 

  a.  Strike concrete smooth at tops of forms.  Roughen surface with stiff where             

         beams are to receive secondary pours. 

  b.  Float to texture comparable to formed surfaces. 

2. Formed Surfaces: 

  a.  As-cast finish. 

  b.  Patch tie-holes and defects after form removal. 

  c.  Remove fins from surfaces. 

  d.  All exposed vertical surfaces to be hand-rubbed to a smooth surface free            

of all inconsistencies. 
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B. Flatwork: 

1. General: 

  a.  Strike-and-level concrete. 

  b.  Do not work surface until ready for floating. 

   c.  Power-float surface on disappearance of water-sheen. 

  d.  Hand-float areas inaccessible to power-float. 

 

2. Exterior Surfaces for Ceramic Tile, Pavers, and Sidewalks:  Broom-finish or Belt-

finish.  Draw broom or burlap-belt across concrete surface after floating. 

 

3. Interior Exposed:  Trowel-finish and burnish.  Hold tolerance to 1/4-inch-in-10-feet. 

3.9 CURING 

A. Cure in accordance with ACI 308 and ACI 301, Chapter 12, except as follows: 

1. Cure initially using water-saturated covering for a period not-less-than seventy-two       

( 72 )-hours. 

2. Curing compounds or membranes may be employed during final curing; however, they 

may not be used in areas receiving cementitious floor finishes. 

B. During curing period, protect concrete from damaging mechanical disturbances, water flow, 

loading, shock, and vibration. 

3.10 CONCRETE SURFACE REPAIRS 

A. Patching Defective Areas:  Repair and patch defective areas with cement mortar immediately 

after removing forms when acceptable to Architect. 

B. Repairing Formed Surfaces:   

1. Remove and replace concrete having defective surfaces if defects cannot be repaired to 

satisfaction of Architect. 

2. Surface defects include color and texture irregularities, cracks, spalling, air bubbles, 

honeycomb, rock pockets, fins (affecting finish) and other surface projections which 

cannot be removed by cleaning. 

3. Flush-out form tie-holes and fill with dry-pack mortar or precast cement-cone-plugs 

secured-in-place with bonding agent. 

4. Repair concealed formed-surfaces, where possible, containing defects which affect 

concrete’s durability.  If defects cannot be repaired, remove and replace concrete. 

C. Repairing Un-formed Surfaces:  Test un-formed surfaces such as monolithic slabs for 

smoothness and verify surface tolerances specified for each surface and finish.  Correct low and 

high areas as specified.  Test un-formed surfaces sloped-to-drain for trueness-of-slope and 

smoothness by using a template having required slope. 

1. Repair finished un-formed surfaces containing defects which affect concrete’s 

durability.  Surface defects include color and texture irregularities, crazing and cracks 
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in excess of 0.01-inch-wide, spalling, air bubbles, honeycomb, rock pockets, popouts, 

and other objectionable conditions. 

2. Correct high areas in un-formed surfaces by grinding after concrete has cured at least 

fourteen ( 14 ) -days. 

3. Correct low areas in un-formed surfaces during or immediately after completing 

surface-finishing by cutting-out low areas and replacing with mortar.  Proprietary 

underlayment compounds may be used when acceptable to Architect. 

4. Repair defective areas, except random cracks and single holes not exceeding 1-inch-

diameter by cutting-out and replacing with fresh concrete.  Remove defective areas 

with clean, square-cuts and expose reinforcing steel with at least 3/4-inch clearance all 

around.  Dampen concrete surfaces in contact with patching concrete and apply 

bonding agent.  Mix patching concrete of same materials to provide concrete of same 

type or class as original concrete.  Place, compact, and finish-to-blend with adjacent 

concrete.  Cure in same manner as adjacent concrete. 

 

 

END OF SECTION  033000 
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SECTION 042000 – CONCRETE UNIT MASONRY 

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 masonry units, reinforcement, anchorage, and accessories. 

B. Related Sections include the following: 

1. Division-03,  Section 033000-"Cast-In-Place Concrete". 

2. Division-06, Section 061000-"Rough Carpentry". 

3. Division-07, Section 076200-"Sheet Metal Flashing and Trim". 

4. Division-07, Section 078400-"Firestopping”. 

 

1.3 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.4 SUBMITTALS 

A. Comply with provisions of Contract Documents. 

B. Product Data:  Submit Manufacturer’s published instructions for installation of each different 

masonry unit, accessory, or other manufacture product specified, for each recast concrete item, 

and for fabricate wire reinforcement. 

1.5 QUALITY  ASSURANCE 

A. Comply with the following ASTM ( American Testing Society ) Standards:  
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1. ASTM C 90-14-  Standard Specification for Hollow Load-Bearing Concrete Masonry   

            Units. 

2.     ASTM C 140-15- Standard Test Method for Sampling & Testing Concrete Masonry    

Units. 

3. ASTM C 144-14- Standard Specification for Aggregate for Masonry Mortar. 

4. ASTM C 270-14A- Standard Specification for Mortar for Unit Masonry. 

5. ASTM C 780-14 - Standard Test Method for Mortar Test ( Property Specification ). 

6. ASTM C 1019-14 - Standard Test Method for Grout Test ( Compressive Strength ). 

7. ASTM C 1329-14- Standard Specification for Mortar Cement. 

8. ASTM E 119-00a - Standard Test Method for Fire Tests of Building Construction and    

   Materials. 

B. Perform Work in accordance with UL ( Underwriters Laboratories ) 618 – Standard for 

Concrete Masonry Units. 

C. Perform Work in accordance with TMS  ( The Masonry Society ): 

1. TMS 402 Building Code Requirements for Masonry Structures &  Specifications 

 for Masonry Structures & Commentaries. 

D. Pre-construction Testing Service:  Contractor will engage a qualified independent testing 

agency to perform pre-construction testing indicated below.  Payment for these services will be 

made by Contractor. Retesting of materials that fail to meet specified requirements shall be 

done at Contractor's expense. 

1. Concrete Masonry Unit Test:        For each type unit required, per ASTM C 140-15. 

2. Mortar Test ( Property Specification ): For each mix required, per ASTM C 780-14. 

3. Grout Test ( Compressive Strength ):   For each mix required, per ASTM C 1019-14. 

E. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those 

of assemblies with fire-resistance ratings determined per ASTM E 119-00a by a testing and 

inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable 

to authorities having jurisdiction. 

F. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 

demonstrate aesthetic effects.  Comply with requirements in Division 1 Section "Quality 

Requirements" for mockups. 
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1. Build sample panels for typical exterior and interior walls in sizes approximately            

60-inches-long-by-48-inches-high by full thickness. 

2. Clean one-half of exposed-faces-of-panels with masonry cleaner indicated. 

3. Protect approved sample panels from elements with weather-resistant membrane. 

4. Approval of sample panels is for color, texture, and blending of masonry units; 

relationship of mortar and sealant colors to masonry unit colors; tooling of joints; 

aesthetic qualities of workmanship; and other material and construction qualities 

specifically approved by Architect in writing. 

a. Approval of sample panels does not constitute approval of deviations from 

Contract Documents contained in sample panels unless such deviations are 

specifically approved by Architect in writing. 

G. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section 01310-"Project Management and Coordination." 

1.6 ENVIRONMENTAL  REQUIREMENTS 

A. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with 

visqueen sheeting at end of each day’s Work.  Cover partially completed masonry.  Do no 

masonry work unless chill temperature is 48-degrees-F. or more. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Hot Weather Requirements:  Comply with IMIAC – “Recommended Practices and Guide 

Specifications for Hot Weather Masonry Construction”. 

B. Store masonry units on elevated platforms in a dry location.  If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely-tied.          If 

units become wet, do not install until they are dry. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.             

Do not use cementitious materials that have become damp. 

D. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 
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E. Deliver pre-blended, dry mortar mix in moisture-resistant containers designed for lifting and 

emptying into dispensing silo.  Store pre-blended, dry mortar mix in delivery containers on 

elevated platforms, under cover, and in a dry location or in a metal dispensing silo with 

weatherproof cover. 

F. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 

and oil. 

PART 2 - PRODUCTS 

2.1 MASONRY  UNITS,  GENERAL 

A. Hollow Load-Bearing Block Units: ASTM C 90-03, normal weight, Grade M or S, with unit 

strength of 1,900-psi on net area ( f’m = 1,500 psi ), complying with specifications for Florida 

Concrete and Products Association, Inc. 

B. Size and Shape:  Nominal modular size of 8-inches-by-8-inches-by-16-inches.  Use special 

blocks at jambs, beams, etc., as required. 

C. Provide concrete-filled cells with vertical reinforcing bars as indicated on Drawings. 

D. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 

exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in 

standard.  Do not use units where such defects, including dimensions that vary from specified 

dimensions by more than stated tolerances, will be exposed in completed Work or will impair 

quality of completed masonry. 

2.2 CONCRETE  MASONRY  UNITS  ( CMU’s ) 

A. Shapes:  Provide shapes indicated and as follows: 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 

2. Provide square-edged units for outside corners, unless otherwise indicated. 

B. Integral Water Repellent:  Provide units made with integral water repellent where indicated. 

1. Integral Water Repellent:  Liquid polymeric, integral water-repellent admixture that does 

not reduce flexural-bond-strength.  Units made with integral water repellent, when tested 

as a wall assembly made with mortar containing integral water-repellent manufacturer's 
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mortar additive according to ASTM E 514-04, with test period extended to 24-hours, 

show no visible water or leaks on back of test specimen. 

C. Concrete Masonry Units:  ASTM C 90-14. 

1. Unit Compressive Strength:   Provide units with minimum average net-area  

compressive strength of 2500-psi (13.1 MPa). 

2. Weight Classification:      Normal weight. 

3. Size (Width):            Manufactured to dimensions 3/8-inch-less-than-nominal  

dimensions.  Exposed Faces:  Provide color and texture 

matching range represented by Architect's sample. 

4. Faces to Receive Plaster:   Where units are indicated to receive a direct application  

of plaster, provide textured-face units made with gap-graded 

aggregates. 

2.3 CONCRETE  AND  MASONRY  LINTELS 

A. General:  Provide either precast concrete lintels, cast-in-place concrete lintels, or masonry 

lintels, at Contractor's option,  and complying with requirements below. 

B. Concrete Lintels:  Precast units made from concrete matching concrete masonry units in color, 

texture, and compressive strength and with reinforcing bars indicated or required to support 

loads indicated.  Cure precast lintels by same method used for concrete masonry units. 

C. Cast-In-Place Concrete Lintels:  Formed-in-place concrete lintels complying with requirements 

in Division 3 Section 033000-"Cast-in-Place Concrete." 

D. Masonry Lintels:  Prefabricated or built-in-place masonry lintels made from bond beam 

concrete masonry units with reinforcing bars placed as indicated and filled with coarse grout.  

Cure precast lintels before handling and installing.  Temporarily support built-in-place lintels 

until cured. 
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2.4 MORTAR  AND  GROUT  MATERIALS 

A. Portland Cement:  ASTM C 150-04ae1, 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. 

B. Hydrated Lime:  ASTM C 207-14, Type N. 

C. Portland Cement-Lime Mix:  Packaged blend of Portland cement complying with       

ASTM C 150-04ae1, Type I or Type III, and hydrated lime complying with ASTM C 207-05, 

Type S. 

D. Mortar for Unit Masonry:  ASTM C 270-14a. 

E. Grout for Unit Masonry:  ASTM C 476-19. 

2.5 REINFORCEMENT 

A. General:   

1. Install horizontal joint reinforcement 16-inches-on-center   

2. Place joint reinforcement continuous in first and second joint below top-of-walls. 

3. Lap joint-reinforcement-ends minimum-6-inches. 

4. Place masonry-joint-reinforcement in first and second horizontal joints above-and-below 

openings.   

5. Extend minimum-16-inches-each-side-of-opening. 

6. Each course, either bonded-to-adjacent-construction or anchored-thereto-with-metal-

anchors, space maximum-16-inches-on-center  Fill block cavities with mortar where 

anchors occur. 

7. Use corrugated-dovetail-anchors at concrete columns on exterior walls.  Provide   anchor-

slots to be built-into-columns for installation in formwork. 

B. Materials:  Provide ties and anchors which comply with the following standards: 
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1. Mill-Galvanized Carbon-Steel Wire:    ASTM A 82; with ASTM A 641/A 641M-14,      

Class 1 coating. 

2. Hot-DipGalvanized Carbon-Steel Wire:  ASTM A 82-14; with ASTM A 153/A 153M-08,    

Class B-2 coating. 

3. Stainless-Steel Wire:              ASTM A 580/A 580M-14, Type 316. 

4. Galvanized Steel Sheet:            ASTM A 653/A 653M-15, Commercial Steel,  

G60 (Z180) zinc coating. 

5. Steel Sheet, Galvanized post Fabrication:  ASTM A 1008/A 1008M-14a, Commercial 

Steel, hot-dip galvanized after fabrication to 

comply with ASTM A 153/A 153M-09. 

6. Stainless-Steel Sheet:             ASTM A 666-14, Type 316. 

7. Steel Plates, Shapes, and Bars:       ASTM A 36/A 36M-14. 

C. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or 

horizontal adjustment but resist tension and compression forces perpendicular to plane of wall. 

D. Partition Top anchors:  0.097-inch-thick metal plate with 3/8-inch-diameter metal rod                 

6-inches-long welded-to-plate and with closed-end plastic tube fitted over rod that allows rod to 

move in and out of tube.  Fabricate from steel, hot-dip galvanized after fabrication. 

E. Rigid Anchors:  Fabricate from steel bars bent to configuration indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of work. 
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B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION,  GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness 

shown.  Build single-wythe walls to actual widths of masonry units, using units of widths 

indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry.  After installing 

equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

un-chipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install 

cut units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. 

F. Comply with construction tolerances in TMS 602. 

3.3 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 horizontal-face-dimensions at 

corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 

than 4-inches.  Bond and interlock each course of each wythe at corners.  Do not use units with 

less than nominal 4-inch horizontal-face-dimensions at corners or jambs. 
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D. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated. 

3.4 REINFORCED  UNIT  MASONRY  INSTALLATION 

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

B. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough 

strength to resist grout pressure.  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

3.5 MORTAR  BEDDING  AND  JOINTING 

A. Lay hollow concrete masonry units with face-shells fully-bedded-in-mortar and with head-joints 

of depth-equal-to-bed-joints. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 

mortar to fill head joints and shove into place.   

C. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 

paint), unless otherwise indicated. 

3.6 MASONRY  - JOINT  REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of                 

5/8-inch on exterior-side-of-walls, 1/2-inch elsewhere.  Lap reinforcement a minimum of                   

6-inches.  

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

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

3.7 CONTROL  AND  EXPANSION  JOINTS 

A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  

Do not allow materials to span control joints or expansion joints without provision to allow for   

in-plane wall or partition movement. 

B. Form control joints in concrete masonry by fitting bond-breaker strips into hollow contour in 

ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and 

rake out joints in exposed faces for application of sealant. 
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3.8 LINTELS 

A. Provide precast concrete lintels over openings. 

B. Provide minimum-bearing of 8-inches-each-side-of-openings, unless otherwise indicated. 

3.9 FLASHING,  WEEP  HOLES,  CAVITY  DRAINAGE,  AND  VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. 

3.10 FIELD  QUALITY  CONTROL 

A. Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency 

to perform field tests and inspections indicated below and prepare test reports: 

B. Testing Frequency:  One set of tests for each 5000-sq.ft.-of-wall-area or portion thereof. 

3.11 REPAIRING AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units.  Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing:  During tooling of joints, enlarge voids and holes, except weep holes, and completely 

fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to 

provide a neat, uniform appearance.  Prepare joints for sealant application, where indicated. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove 

mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry with cleaning 

solution as recommended by Masonry Manufacturer. 

END OF SECTION 042200 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

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. Structural steel. 

2. Prefabricated building columns. 

3. Grout. 

B. Related Sections: 

1. Division 01 Section "Quality Requirements" for independent testing agency procedures 

and administrative requirements. 

2. Division 09 painting Sections for surface-preparation and priming requirements. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 

Standard Practice for Steel Buildings and Bridges." 

B. Heavy Sections:  Rolled and built-up sections as follows: 

1. Shapes included in ASTM A 992/A 992M with flanges thicker than 1-1/2 inches. 

2. Welded built-up members with plates thicker than 2 inches. 

3. Column base plates thicker than 2 inches. 

1.4 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. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld.  Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  

Identify pretensioned and slip-critical high-strength bolted connections. 

5. For structural-steel connections indicated to comply with design loads, include structural 

design data signed and sealed by the qualified professional engineer responsible for their 

preparation. 

C. Qualification Data:  For qualified Installer fabricator testing agency. 

D. Welding certificates. 

E. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 

F. Mill test reports for structural steel, including chemical and physical properties. 

G. Product Test Reports:  For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

2. Direct-tension indicators. 

3. Shear stud connectors. 

4. Shop primers. 

5. Nonshrink grout. 

H. 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. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

C. 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." 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Contractor's testing and inspecting agency 

observes repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

1.8 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 

and coating manufacturers' recommendations to ensure that shop primers and topcoats are 

compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels, Angles:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

 

1. Finish:  Painted except where indicated to be galvanized. (G90) 

F. Steel Castings:  ASTM A 216/A 216M, Grade WCB with supplementary requirement S11. 

G. Steel Forgings:  ASTM A 668/A 668M. 
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H. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural 

bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened 

carbon-steel washers; all with plain finish. 

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490, Type 1, heavy-hex steel structural 

bolts; ASTM A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, 

hardened carbon-steel washers with plain finish. 

C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 

carbon steel; AWS D1.1/D1.1M, Type B. 

 

D. Headed Anchor Rods:  ASTM F 1554, Grade 36 straight. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 

2. Plate Washers:  ASTM A 36/A 36M carbon steel. 

3. Washers:  ASTM F 436, Type 1, hardened carbon steel. 

4. Finish:  Plain. 

E. Threaded Rods:  ASTM F 1554, Grade 36. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 

2. Plate Washers:  ASTM A 36/A 36M carbon steel. 

3. Washers:  ASTM F 436, Type 1, hardened carbon steel. 

4. Finish:  Plain. 

F. Clevises and Turnbuckles:  Made from cold-finished carbon steel bars, ASTM A 108, 

Grade 1035. 

G. Eye Bolts and Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030. 

H. Sleeve Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018. 

2.3 PRIMER 

A. Primer:  Comply with Division 09 painting Sections.  

B. Primer:  SSPC-Paint 25, Type I, zinc oxide, alkyd, linseed oil primer. 

C. Primer:  SSPC-Paint 25 BCS, Type I, zinc oxide, alkyd, linseed oil primer. 

D. Primer:  SSPC-Paint 23, latex primer. 

E. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 

complying with MPI#79 and compatible with topcoat. 
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2.4 GROUT 

A. 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. 

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. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in 

AWS D1.1/D1.1M. 

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-

SP 2, "Hand Tool Cleaning." 

F. 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. 

G. Welded Door Frames:  Build up welded door frames attached to structural steel.  Weld exposed 

joints continuously and grind smooth.  Plug-weld fixed steel bar stops to frames.  Secure 

removable stops to frames with countersunk machine screws, uniformly spaced not more than 

10 inches o.c. unless otherwise indicated. 

H. Holes:  Provide holes required for securing other work to structural steel and for other work to 

pass through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes 

or enlarge holes by burning. 

2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 
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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. 

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. 

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." 

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.  Use priming methods that result in full coverage of joints, corners, edges, and 

exposed surfaces. 

 

1. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Contractor 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. 

C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
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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: 

E. In addition to visual inspection, shop-welded shear connectors will be tested and inspected 

according to requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Bend tests will be performed if visual inspections reveal either a less-than-continuous 

360-degree flash or welding repairs to any shear connector. 

2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear 

connectors already tested, according to requirements in AWS D1.1/D1.1M. 

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. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 

embedments showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads.  Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-

place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

B. Base 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. 
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3. Snug-tighten 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." 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 

in permanent contact with members.  Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 

enlarged to admit bolts. 

H. 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. 

3.4 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. 

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. 

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. 

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings 

and Bridges" for mill material. 
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3.5 PREFABRICATED BUILDING COLUMNS 

A. Install prefabricated building columns to comply with AISC 360, manufacturer's written 

recommendations, and requirements of testing and inspecting agency that apply to the fire-

resistance rating indicated. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor 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: 

D. In addition to visual inspection, test and inspect field-welded shear connectors according to 

requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors 

already tested, according to requirements in AWS D1.1/D1.1M. 

E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 

Contract Documents. 

3.7 REPAIRS AND PROTECTION 

A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 

galvanizing to comply with ASTM A 780. 

B. Touchup Painting:  Immediately after erection, clean exposed areas where primer is damaged or 

missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 

for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning. 

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting 

Sections. 

END OF SECTION 051200 
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 SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Roof deck. 

2. 0.6 CSV Conform Non Composite Floor Deck 

B. Related Sections include the following: 

1. Division 03 Section "Cast-in-Place Concrete" for concrete fill. 

2. Division 03 Section "Lightweight Insulating Concrete" for lightweight insulating 

concrete fill. 

3. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear 

connectors. 

4. Division 05 Section "Metal Fabrications" for framing deck openings with miscellaneous 

steel shapes. 

1.03 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, 

pans, cut deck openings, special jointing, accessories, and attachments to other construction. 

C. Product Certificates:  For each type of steel deck, signed by product manufacturer. 

D. Welding certificates. 

E. Field quality-control test and inspection reports. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

2. Acoustical roof deck. 

G. Research/Evaluation Reports:  For steel deck. 

ADDENDUM 4 6/16/2021



1.04 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for 

testing indicated. 

B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding 

Code - Sheet Steel." 

C. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those 

tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to 

authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and 

inspecting agency. 

2. Steel deck units shall be identified with appropriate markings of applicable testing and 

inspecting agency. 

D. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 

to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 

Members." 

E. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 

products so postconsumer recycled content plus one-half of preconsumer recycled content is not 

less than 25 percent. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 

handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 

waterproof covering and ventilate to avoid condensation. 

1.06 COORDINATION 

A. Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck 

with roofing installation specified in Division 07 Section to ensure protection of insulation 

strips against damage from effects of weather and other causes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. Steel Deck: 
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a. ASC Profiles, Inc. 

b. Canam Steel Corp.;The Canam Manac Group. 

c. Consolidated Systems, Inc. 

d. DACS, Inc. 

e. D-Mac Industries Inc. 

f. Epic Metals Corporation. 

g. Marlyn Steel Decks, Inc. 

h. New Millennium Building Systems, LLC. 

i. Nucor Corp.; Vulcraft Division. 

j. Roof Deck, Inc. 

k. United Steel Deck, Inc. 

l. Valley Joist; Division of EBSCO Industries, Inc. 

m. Verco Manufacturing Co. 

n. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

2.02 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 

Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the 

following: 

1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60  

zinc coating. 

2. Deck Profile:  Type WR, wide rib. 

3. Profile Depth:  1-1/2 inches. 

4. Design Uncoated-Steel Thickness:  0.0358 inch. 

5. Span Condition:  Triple span or more. 

6. Side Laps:  Overlapped. 

 

2.03 NON-COMPOSITE FLOOR DECK 

A. Non-Composite Steel Floor Deck:   

1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60 

zinc coating. 

2. Profile Depth:  0.6 inches. 

3. Design Uncoated-Steel Thickness:  0.0295 inch. 

4. Span Condition:  Triple span or more. 

5.  

2.04 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 minimum diameter. 
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D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 

psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of 

profile indicated or required for application. 

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 

material and finish as deck, and of thickness and profile recommended by SDI Publication 

No. 30 for overhang and slab depth. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 

finish, and thickness as deck, unless otherwise indicated. 

H. Galvanizing Repair Paint:  ASTM A 780. 

I. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

3.02 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 

SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels, if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 

side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 

fasteners and install according to deck manufacturer's written instructions. 
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3.03 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 

diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 

long, and as follows: 

1. Weld Diameter:  5/8 inch, nominal. 

2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two welds 

per deck unit at each support.  Space welds as indicated. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals not exceeding the lesser of 1/2 of the span or 36 inches, and as 

follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum. 

D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and weld. 

flanges to top of deck.  Space welds not more than 12 inches apart with at least one weld at each 

corner. 

1. Install reinforcing channels or zees in ribs to span between supports and weld. 

E. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 

closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld 

to substrate to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated. 

F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 

indicated.  Install with adhesive according to manufacturer's written instructions to ensure 

complete closure. 

3.04 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency 

to perform field tests and inspections and prepare test reports. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and 

Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 

corrected work with specified requirements. 
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3.05 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Provide final protection and maintain conditions to ensure that steel deck is without damage or 

deterioration at time of Substantial Completion. 

 

 

END OF SECTION 053100 
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SECTION 210700 - FIRE-SUPPRESSION SYSTEMS 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 insulating the following fire protection piping services: 

1. Outdoor piping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory 

and field applied if any). 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

3. Detail attachment and covering of heat tracing inside insulation. 

4. Detail insulation application at pipe expansion joints for each type of insulation. 

5. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 

6. Detail removable insulation at piping specialties and equipment connections. 

7. Detail application of field-applied jackets. 

8. Detail application at linkages of control devices. 

9. Detail field application for fire-suppression water storage tanks. 

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing 

product and intended use. Sample sizes are as follows: 

1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2. 

2. Jacket Materials for Pipe: 12 inches long by NPS 2. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 
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B. Material Test Reports: From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 

of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials. Comply with ASTM E84; 

testing by a qualified testing agency. Identify products with appropriate markings of applicable 

testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

C. Mockups: Before installing insulation, build mockups for each type of insulation and finish 

listed below to demonstrate quality of insulation application and finishes. Build mockups in the 

location indicated or, if not indicated, as directed by Architect. Use materials indicated for the 

completed Work. 

1. Piping Mockups: 

a. One 10-foot section of NPS 2 straight pipe. 

b. One each of a 90-degree threaded, welded, and flanged elbow. 

c. One each of a threaded, welded, and flanged tee fitting. 

d. One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve. 

e. Four support hangers including hanger shield and insert. 

f. One threaded strainer and one flanged strainer with removable portion of 

insulation. 

g. One threaded reducer and one welded reducer. 

h. One pressure temperature tap. 

i. One mechanical coupling. 

j. One union. 

2. Equipment Mockups: 

a. One tank or vessel. 

3. For each mockup, fabricate cutaway sections to allow observation of application details 

for insulation materials, adhesives, mastics, attachments, and jackets. 

4. Notify Architect seven days in advance of dates and times when mockups will be 

constructed. 
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5. Obtain Architect's approval of mockups before starting insulation application. 

6. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

7. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 

8. Demolish and remove mockups when directed. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 21 05 29 "Hangers and Supports for Fire-Suppression Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application and 

with equipment Installer for equipment insulation application. Before preparing piping Shop 

Drawings, establish and maintain clearance requirements for installation of insulation and field-

applied jackets and finishes and for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing. Insulation application may begin on segments that have 

satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Diesel Engine Exhaust Insulation Schedule"; "Equipment 

Insulation Schedule"; "Piping Insulation Schedule, General"; "Indoor Piping Insulation 

Schedule"; and "Outdoor, Aboveground Piping Insulation Schedule" articles for where 

insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested in accordance with ASTM C871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in 

accordance with ASTM C795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

F. Calcium Silicate: Flat-, curved-, and grooved-block sections of noncombustible, inorganic, 

hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C533, 

Type I or Type II. 

1. Prefabricated Fitting Covers: Comply with ASTM C450 and ASTM C585 for dimensions 

used in preforming insulation to cover valves, elbows, tees, and flanges. 

G. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells. Comply with ASTM C552. 

1. Block Insulation: Type I. 

2. Preformed Pipe Insulation: Type II, Class 1 without jacket. 

3. Preformed Pipe Insulation: Type II, Class 2 with factory-applied ASJ. 

4. Special-Shaped Insulation: Type III. 

5. Board Insulation: Type IV. 

6. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

7. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

H. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 

ASTM C534/C534M, Type I for tubular materials and Type II for sheet materials. 

I. Mineral-Fiber Board: Mineral or glass fibers bonded with a thermosetting resin. Comply with 

ASTM C612, Type IA or Type IB. For equipment applications, provide insulation. Factory-

applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

J. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C547. 

1. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ. 

2. 850 Deg. F. 

3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

K. Mineral-Fiber, Pipe and Tank: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C1393. 

1. Semi-rigid board material with factory-applied ASJ. 

2. Nominal density is 2.5 lb./cu. ft. or more. 

3. Thermal conductivity (k-value) at 100 Deg. F is 0.29 Btu x in. /h x sq. ft. x Deg. F or less. 

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 
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L. Phenolic: Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with 

ASTM C1126. 

1. Preformed Pipe Insulation: Type III with factory-applied ASJ. 

2. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

M. Polyisocyanurate: Preformed, rigid cellular polyisocyanurate material intended for use as 

thermal insulation. Comply with ASTM C591. 

1. Preformed insulation with factory-applied ASJ. 

2. Type I or Type IV, except thermal conductivity (k-value) shall not exceed 0.19 Btu x 

in./h x sq. ft. x Deg. F at 75 Deg. F after 180 days of aging. 

3. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less for 

thickness up to 1 inch as tested in accordance with ASTM E84. 

4. Fabricate shapes in accordance with ASTM C450 and ASTM C585. 

5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

N. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with 

ASTM C534/C534M or ASTM C1427, Type I, Grade 1 for tubular materials and Type II, 

Grade 1 for sheet materials. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature 

range of 50 to 800 Deg. F. 

C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 Deg. F. 

D. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 

1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as 

tested in accordance with ASTM E84. 

2. Wet Flash Point: Below 0 Deg. F. 

3. Service Temperature Range: 40 to 200 Deg. F. 

4. Color:  Black. 
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E. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

F. Phenolic and Polyisocyanurate Adhesive: Solvent-based resin adhesive, with a service 

temperature range of minus 75 to plus 300 Deg. F. 

G. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints. 

H. PVC Jacket Adhesive: Compatible with PVC jacket. 

2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Solvent Based: Suitable for outdoor use on below-ambient services. 

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

2. Service Temperature Range: Minus 50 to plus 220 Deg. F. 

3. Color:  White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's 

recommended dry film thickness. 

2.5 LAGGING ADHESIVES 

A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 

insulation materials, jackets, and substrates. 

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over equipment and pipe insulation. 

2. Service Temperature Range:  20 to plus 180 deg. F 0 to plus 180 Deg. F. 

3. Color: White. 

2.6 SEALANTS 

A. Materials shall be as recommended by insulation manufacturer and shall be compatible with 

insulation materials, jackets, and substrates. 

B. Joint Sealants: 

1. Permanently flexible, elastomeric sealant. 

2. Service Temperature Range:  Minus 150 to plus 250 Deg. F 100 to plus 300 Deg. F. 

3. Color: White. 

C. FSK and Metal Jacket Flashing Sealants: 
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1. Fire- and water-resistant, flexible, elastomeric sealant. 

2. Service Temperature Range: Minus 40 to plus 250 Deg. F. 

3. Color: Aluminum. 

D. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants: 

1. Fire- and water-resistant, flexible, elastomeric sealant. 

2. Service Temperature Range: Minus 40 to plus 250 Deg. F. 

3. Color: White. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, Kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with Kraft-paper backing; 

complying with ASTM C1136, Type II. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 4 oz./sq. yd. with a thread count 

of 10 strands by 10 strands/sq. in. for covering pipe and pipe fittings. 

B. Woven Glass-Fiber Fabric for Equipment Insulation: Approximately 6 oz./sq. yd. with a thread 

count of 5 strands by 5 strands/sq. in. for covering equipment. 

C. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in., in a Leno weave. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and pre-sized a 

minimum of 8 oz./sq. yd.. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C1136, Type I unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 

Thickness is indicated in field-applied jacket schedules. 
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1. Adhesive: As recommended by jacket material manufacturer. 

2. Color:  White. 

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 

unions, reducers, and end caps. 

4. Factory-fabricated tank heads and tank side panels. 

D. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B209; Alloy 3003, 3005, 3105, or 5005; 

Temper H-14. 

a. Finish and thickness are indicated in field-applied jacket schedules. 

b. Moisture Barrier for Indoor Applications:  1-mil- thick, heat-bonded polyethylene 

and Kraft paper. 

c. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are 

unavailable. 

2. Stainless Steel Jacket: ASTM A240/A240M. 

a. Factory cut and rolled to size. 

b. Material, finish, and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:  1-mil- thick, heat-bonded polyethylene 

and Kraft paper. 

d. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded 

polyethylene and Kraft paper. 

e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are 

unavailable. 
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E. Self-Adhesive Outdoor Jacket: 60-mil- thick, laminated vapor barrier and waterproofing 

membrane for installation over insulation located aboveground outdoors; consisting of a 

rubberized bituminous resin on a cross-laminated polyethylene film covered with aluminum-foil 

facing. 

2.11 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C1136. 

1. Width:  3 inches. 

2. Thickness:  11.5 mils. 

3. Adhesion:  90 ounces force/inch in width. 

4. Elongation:  2 percent. 

5. Tensile Strength:  40 lbf/inch in width. 

6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C1136. 

1. Width: 3 inches. 

2. Thickness: 6.5 mils. 

3. Adhesion: 90 ounces force/inch in width. 

4. Elongation: 2 percent. 

5. Tensile Strength: 40 lbf/inch in width. 

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 

suitable for indoor and outdoor applications. 

1. Width: 2 inches. 

2. Thickness: 6 mils. 

3. Adhesion: 64 ounces force/inch in width. 

4. Elongation: 500 percent. 

5. Tensile Strength: 18 lbf/inch in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Width: 2 inches. 

2. Thickness: 3.7 mils. 

3. Adhesion: 100 ounces force/inch in width. 

4. Elongation: 5 percent. 

5. Tensile Strength: 34 lbf/inch in width. 

2.12 SECUREMENTS 

A. Bands: 
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1. Stainless Steel: ASTM A240/A240M, Type 304; wing seal. 

2. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept 

metal bands. Spring size is determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 

projecting spindle that is capable of holding insulation, of thickness indicated, securely in 

position indicated when self-locking washer is in place. 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 

square. 

b. Spindle:  Copper- or zinc-coated, Stainless steel, fully annealed, 0.106-inch- 

diameter shank; length to suit depth of insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Use product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 

damaging insulation, hangers, and substrates. 

2. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is 

capable of holding insulation, of thickness indicated, securely in position indicated when 

self-locking washer is in place. 

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 

b. Spindle:  Copper- or zinc-coated, low-carbon steel Stainless steel, fully annealed, 

0.106-inch- diameter shank; length to suit depth of insulation indicated. 

c. Adhesive-backed base with a peel-off protective cover. 

3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick, 

stainless steel sheet, with beveled edge sized as required to hold insulation securely in 

place, but not less than 1-1/2 inches in diameter. 

a. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

D. Wire:  0.080-inch nickel-copper alloy 0.062-inch soft-annealed, stainless steel. 

2.13 CORNER ANGLES 

A. Stainless Steel Corner Angles:  0.024 inch thick, minimum 1 inch, stainless steel in accordance 

with ASTM A240/A240M, Type 304. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of 

defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect 

insulation application. 

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to 

insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with epoxy primer 5 mils thick and epoxy 

finish 5 mils thick if operating in a temperature range of between 140 and 300 Deg. F. 

Consult coating manufacturer for appropriate coating materials and application methods 

for operating temperature range. 

C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with 

requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of equipment and piping including fittings, valves, and 

specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses 

required for each item of equipment and pipe system as specified in insulation system 

schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
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E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 

materials that get wet. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended in writing by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends attached to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended in writing by 

insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches O.C. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 

longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 

Staple laps with outward clinching staples along edge at 4 inches O.C. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's 

written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal 

thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 
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O. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in 

similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 

5. Hand-holes. 

6. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Below-Grade Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions. 
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1. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for 

firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 07 84 13 "Penetration Firestopping." 

3.5 INSTALLATION OF EQUIPMENT AND TANK INSULATION 

A. Mineral-Fiber Pipe and Tank Insulation Installation for Tanks: Secure insulation with adhesive, 

anchor pins, and speed washers. 

1. Apply adhesives in accordance with manufacturer's recommended coverage rates per unit 

area, for 100 percent coverage of surfaces. 

2. Groove and score insulation materials to fit as closely as possible to equipment, including 

contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end 

joints. 

3. Protect exposed corners with secured corner angles. 

4. Install adhesively attached or self-sticking insulation hangers and speed washers as 

follows: 

a. Do not weld anchor pins to ASME-labeled pressure vessels. 

b. Select insulation hangers and adhesive that are compatible with service 

temperature and with substrate. 

c. Maximum anchor-pin spacing is 3 inches from insulation end joints, and 16 inches 

O.C. in both directions. 

d. Do not over compress insulation during installation. 

e. Cut and miter insulation segments to fit curved sides and domed heads of tanks. 

f. Impale insulation over anchor pins and attach speed washers. 

g. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 

facing. 

5. Secure each layer of insulation with stainless steel or aluminum bands. Select band 

material compatible with insulation materials. 

6. Where insulation hangers on equipment and vessels are not permitted or practical and 

where insulation support rings are not provided, install a girdle network for securing 

insulation. Stretch pre-stressed aircraft cable around the diameter of vessel and make taut 

with clamps, turnbuckles, or breather springs. Place one circumferential girdle around 

equipment approximately 6 inches from each end. Install wire or cable between two 

circumferential girdles 12 inches o.c. Install a wire ring around each end and around outer 

periphery of center openings, and stretch pre-stressed aircraft cable radially from the wire 

ring to nearest circumferential girdle. Install additional circumferential girdles along the 

body of equipment or tank at a minimum spacing of 48 inches O.C. Use this network for 

securing insulation with tie wire or bands. 

7. Stagger joints between insulation layers at least 3 inches. 
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8. Install insulation in removable segments on equipment access doors, manholes, hand-

holes, and other elements that require frequent removal for service and inspection. 

9. Bevel and seal insulation ends around manholes, hand-holes, ASME stamps, and 

nameplates. 

10. For equipment with surface temperatures below ambient, apply mastic to open ends, 

joints, seams, breaks, and punctures in insulation. 

B. Flexible Elastomeric Thermal Insulation Installation for Tanks: Install insulation over entire 

surface of tanks. 

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended 

adhesive. 

2. Seal longitudinal seams and end joints. 

3.6 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation made from same material and 

density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining 

piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with 

insulating cement finished to a smooth, hard, and uniform contour that is uniform with 

adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation of same material and thickness as 

used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the 

next and hold in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation of same material, density, and thickness 

as used for adjacent pipe. Overlap adjoining pipe insulation by not less than two times the 

thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves, 

insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill 

joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation of same material, density, and 

thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 

two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill 

joints, seams, and irregular surfaces with insulating cement. Insulate strainers so strainer 

basket flange or plug can be easily removed and replaced without damaging the 

insulation and jacket. Provide a removable reusable insulation cover. For below-ambient 

services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 

Overlap adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
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above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 

mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 

facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 

size and color of pipe labels. 

C. Insulate instrument connections for pressure gauges, test connections, flow meters, sensors, 

switches, and transmitters on insulated pipes, vessels, and equipment. Shape insulation at these 

connections by tapering it to and around the connection with insulating cement and finish with 

finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union. Secure flange cover in place with stainless 

steel or aluminum bands. Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached 

insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 

insulation on each side of valve. Fill space between flange or union cover and pipe 

insulation with insulating cement. Finish cover assembly with insulating cement applied 

in two coats. After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 

3.7 INSTALLATION OF CALCIUM SILICATE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten 

bands without deforming insulation materials. 

2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. 

Secure inner layer with wire spaced at 12-inch intervals. Secure outer layer with stainless 

steel bands at 12-inch intervals. 

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface. When 

cement is dry, apply flood coat of lagging adhesive and press on one layer of glass cloth 

or tape. Overlap edges at least 1 inch. Apply finish coat of lagging adhesive over glass 

cloth or tape. Thin finish coat to achieve smooth, uniform finish. 
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B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 

thickness as pipe insulation. 

4. Finish flange insulation same as pipe insulation. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed insulation sections of insulation are unavailable, install mitered sections 

of calcium silicate insulation. Secure insulation materials with wire or bands. 

3. Finish fittings insulation same as pipe insulation. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install mitered segments of calcium silicate insulation to valve body. Arrange insulation 

to permit access to packing and to allow valve operation without disturbing insulation. 

2. Install insulation to flanges as specified for flange insulation application. 

3. Finish valve and specialty insulation same as pipe insulation. 

3.8 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and applicable insulation joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches O.C. 

4. For insulation with factory-applied jackets on below-ambient services, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections of insulation are unavailable, install mitered sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.9 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 

2. When preformed valve covers are unavailable, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 
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3.10 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and applicable insulation joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 

outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed insulation elbows and fittings are unavailable, install mitered sections of 

pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 

materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections are unavailable, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.11 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten 

bands without deforming insulation materials. 
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2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. 

Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer 

with stainless steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and applicable insulation joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches O.C. 

4. For insulation with factory-applied jackets with vapor retarders on below-ambient 

services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as 

recommended by insulation material manufacturer and seal with vapor-barrier mastic and 

flashing sealant. 

C. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 

thickness as pipe insulation. 

D. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed insulation sections of same material as straight segments of pipe 

insulation. 

E. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed insulation sections of same material as straight segments of pipe 

insulation. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.12 INSTALLATION OF POLYISOCYANURATE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with tape or bands and tighten without deforming 

insulation materials. Orient longitudinal joints between half sections in 3- and 9-o'clock 

positions on the pipe. 

2. For insulation with factory-applied jackets with vapor barriers, do not staple longitudinal 

tabs. Instead, secure tabs with additional adhesive or tape as recommended by insulation 

material manufacturer and seal with vapor-barrier mastic. 
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3. All insulation shall be tightly butted and free of voids and gaps at all joints. Vapor barrier 

must be continuous. Before installing jacket material, install vapor-barrier system. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, same 

thickness of adjacent pipe insulation, not to exceed 1-1/2-inch thickness. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of polyisocyanurate block insulation of 

same thickness as pipe insulation. 

C. Insulation Installation on Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of polyisocyanurate insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.13 INSTALLATION OF POLYOLEFIN INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being 

insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same 

thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of polyolefin pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 
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1. Install cut sections of polyolefin pipe and sheet insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.14 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 

factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at 

end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 

joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 

sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 

inches O.C. and at end joints. 

3.15 FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint 

jacket with paint system identified below and as specified in Section 09 91 13 "Exterior 

Painting" and Section 09 91 23 "Interior Painting." 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 

material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 
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B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.16 FIELD QUALITY CONTROL 

A. Contractor will engage a qualified testing agency to perform tests and inspections. 

B. Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections with the assistance of a factory-authorized service representative. 

E. Tests and Inspections: 

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-

applied jacket and insulation in layers in reverse order of their installation. Extent of 

inspection shall be limited to one location(s) for each type of equipment defined in the 

"Equipment Insulation Schedule" Article. For large equipment, remove only a portion 

adequate to determine compliance. 

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 

field-applied jacket and insulation in layers in reverse order of their installation. Extent of 

inspection shall be limited to three locations of straight pipe, three locations of threaded 

fittings, three locations of welded fittings, two locations of threaded strainers, two 

locations of welded strainers, three locations of threaded valves, and three locations of 

flanged valves for each pipe service defined in the "Piping Insulation Schedule, General" 

Article. 

F. All insulation applications will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.17 EQUIPMENT INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below. If more than one material is listed for 

a type of equipment, selection from materials listed is Contractor's option. 

B. Insulate indoor and outdoor equipment that is not factory insulated. 
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3.18 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 

each piping system and pipe size range. If more than one material is listed for a piping system, 

selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 

1. Indoor fire-suppression piping. 

2. Underground piping. 

3.19 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Fire-Suppression Water Piping: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  2 inches thick. 

b. Mineral-Fiber Preformed Pipe Insulation, Type I:  2 inches thick. 

c. Phenolic:  2 inches thick. 

B. Outdoor Fire-Suppression Piping Filled with Water: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  2 inches thick. 

b. Flexible Elastomeric:  2 inches thick. 

c. Mineral-Fiber Preformed Pipe Insulation, Type I:  2 inches thick. 

d. Phenolic:  2 inches thick. 

e. Polyisocyanurate:  2 inches thick. 

f. Polyolefin:  2 inches thick. 

3.20 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. None. 
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3.21 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Equipment, Concealed: 

1. None. 

D. Outdoor Exposed Piping: 

1. Stainless Steel, Type 304:  0.024 inch thick. 

END OF SECTION 210700 
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SECTION 220719 - PLUMBING PIPING 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 insulating the following plumbing piping services: 

1. Domestic cold-water piping. 

2. Domestic hot-water piping. 

3. Domestic recirculating hot-water piping. 

4. Sanitary waste piping exposed to freezing conditions. 

5. Supplies and drains for handicap-accessible lavatories and sinks. 

B. Related Sections: 

1. Section 22 07 16 "Plumbing Equipment Insulation" for equipment insulation. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance 

thickness, and jackets (both factory and field applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 

3. Detail insulation application at pipe expansion joints for each type of insulation. 

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 

5. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 

6. Detail application of field-applied jackets. 

7. Detail application at linkages of control devices. 

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing 

product and intended use. Sample sizes are as follows: 

1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2. 

2. Jacket Materials for Pipe: 12 inches long by NPS 2. 
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3. Sheet Jacket Materials: 12 inches square. 

4. Manufacturer's Color Charts: For products where color is specified, show the full range 

of colors available for each type of finish material. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 

of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products in accordance with ASTM E84 by a testing agency acceptable to authorities 

having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, 

and cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less and smoke-developed 

index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less and smoke-developed 

index of 150 or less. 

C. Mockups: Before installing insulation, build mockups for each type of insulation and finish 

listed below to demonstrate quality of insulation application and finishes. Build mockups in the 

location indicated or, if not indicated, as directed by Architect. Use materials indicated for the 

completed Work. 

1. Piping Mockups: 

a. One 10-foot section of NPS 2 straight pipe. 

b. One each of a 90 degree threaded, welded, and flanged elbow. 

c. One each of a threaded, welded, and flanged tee fitting. 

d. One NPS 2 or smaller valve and one NPS 2-1/2 or larger valve. 

e. Four support hangers, including hanger shield and insert. 

f. One threaded strainer and one flanged strainer with removable portion of 

insulation. 

g. One threaded reducer and one welded reducer. 

h. One pressure temperature tap. 

i. One mechanical coupling. 
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j. One union. 

2. For each mockup, fabricate cutaway sections to allow observation of application details 

for insulation materials, adhesives, mastics, attachments, and jackets. 

3. Notify Architect seven days in advance of dates and times when mockups will be 

constructed. 

4. Obtain Architect's approval of mockups before starting insulation application. 

5. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

6. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 

7. Demolish and remove mockups when directed. 

D. Comply with the following applicable standards and other requirements specified for 

miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application. 

Before preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing. Insulation application may begin on segments that have 

satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 

Piping Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel shall have a leachable chloride content of 

less than 50 ppm when tested in accordance with ASTM C871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in 

accordance with ASTM C795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells. Comply with ASTM C552. 

1. Preformed Pipe Insulation: Type II, Class 1, without jacket. 

2. Preformed Pipe Insulation: Type II, Class 2, with factory-applied ASJ jacket. 

3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

G. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 

ASTM C534/C534M, Type I for tubular materials. 

H. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C547. 

1. 850 Deg.F. 

2. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

I. Phenolic: Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with 

ASTM C1126. 

1. Preformed Pipe Insulation: Type III, without factory-applied jacket. 

2. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

J. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with 

ASTM C534/C534M or ASTM C1427, Type I, Grade 1, for tubular materials. 
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2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 Deg. F. 

C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 

1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as 

tested in accordance with ASTM E84. 

2. Wet Flash Point: Below 0 Deg. F. 

3. Service Temperature Range: 40 to 200 Deg. F. 

4. Color:  Black. 

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of minus 75 

to plus 300 Deg. F. 

F. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for 

bonding insulation jacket lap seams and joints. 

G. PVC Jacket Adhesive: Compatible with PVC jacket. 

2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

2. Service Temperature Range:  0 to plus 180 Deg. F. 

3. Comply with MIL-PRF-19565C, Type II, for permeance requirements. 

4. Color:  White. 

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient 

services. 

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
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2. Service Temperature Range: 0 to 180 Deg. F. 

3. Color:  White. 

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-

ambient services. 

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

2. Service Temperature Range: Minus 50 to plus 220 Deg. F. 

3. Color:  White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's 

recommended dry film thickness. 

2. Service Temperature Range:  0 to plus 180 Deg. F. 

3. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 

insulation materials, jackets, and substrates. 

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation. 

2. Service Temperature Range:  20 to plus 180 Deg. F. 

3. Color: White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Permanently flexible, elastomeric sealant. 

2. Service Temperature Range:  Minus 58 to plus 176 Deg. F. 

3. Color: White or gray. 

B. FSK and Metal Jacket Flashing Sealants: 

1. Fire- and water-resistant, flexible, elastomeric sealant. 

2. Service Temperature Range: Minus 40 to plus 250 Deg. F. 

3. Color: Aluminum. 

C. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Fire- and water-resistant, flexible, elastomeric sealant. 

2. Service Temperature Range: Minus 40 to plus 250 Deg. F. 

3. Color: White. 
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2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, Kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with Kraft-paper backing; 

complying with ASTM C1136, Type II. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in. for covering pipe and pipe fittings. 

B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in., in a Leno weave, for pipe. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and pre-sized a 

minimum of 8 oz./sq. yd.. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C1136, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with Kraft-paper backing. 

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 

Thickness is indicated in field-applied jacket schedules. 

1. Adhesive: As recommended by jacket material manufacturer. 

2. Color:  Color as selected by Architect. 

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 

supply covers for lavatories. 

D. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper 

 H-14. 
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a. Finish and thickness are indicated in field-applied jacket schedules. 

b. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded polyethylene 

and Kraft paper. 

c. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene 

and Kraft paper. 

d. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

2. Stainless-Steel Jacket: ASTM A240/A240M. 

a. Material, finish, and thickness are indicated in field-applied jacket schedules. 

b. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded polyethylene 

and Kraft paper. 

c. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene 

and Kraft paper. 

d. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

E. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane, 

consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester 

scrim and laminated aluminum foil. 

F. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing 

membrane for installation over insulation located aboveground outdoors; consisting of a 

rubberized bituminous resin on a cross-laminated polyethylene film covered with aluminum-foil 

facing. 
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2.11 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C1136. 

1. Width:  3 inches. 

2. Thickness:  11.5 mils. 

3. Adhesion:  90 ounces force/inch in width. 

4. Elongation:  2 percent. 

5. Tensile Strength:  40 pound-force/inch in width. 

6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C1136. 

1. Width: 3 inches. 

2. Thickness: 6.5 mils. 

3. Adhesion: 90 ounces force/inch in width. 

4. Elongation: 2 percent. 

5. Tensile Strength: 40 pound-force/inch in width. 

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 

suitable for indoor and outdoor applications. 

1. Width: 2 inches. 

2. Thickness: 6 mils. 

3. Adhesion: 64 ounces force/inch in width. 

4. Elongation: 500 percent. 

5. Tensile Strength: 18 pound-force/inch in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Width: 2 inches. 

2. Thickness: 3.7 mils. 

3. Adhesion: 100 ounces force/inch in width. 

4. Elongation: 5 percent. 

5. Tensile Strength: 34 pound-force/inch in width. 

2.12 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A240/A240M,; 0.015 inch thick, 3/4 inch wide. 

2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch 3/4 inch wide with wing seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

ADDENDUM 4 6/16/2021



C. Wire:  0.062-inch soft-annealed, stainless steel. 

2.13 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping. Comply with Americans with Disabilities Act 

(ADA) requirements. 

B. Protective Shielding Piping Enclosures: 

1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping. Comply with ADA requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect 

insulation application. 

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to 

insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 

epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300 

Deg. F. Consult coating manufacturer for appropriate coating materials and application 

methods for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 

Deg. F with an epoxy coating. Consult coating manufacturer for appropriate coating 

materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with 

requirements for heat tracing that apply to insulation. 
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D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping, including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses 

required for each item of pipe system, as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 

materials that get wet. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends attached to structure with vapor-barrier mastic. 

3. Install insert materials and insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
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2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward-clinching staples along both edges of 

strip, spaced 4 inches O.C. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 

longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 

Staple laps with outward-clinching staples along edge at 4 inches O.C. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's 

written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal 

thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in 

similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant. 
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C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for 

firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 07 84 13 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where more 

specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and 

Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, 

and other specialties with continuous thermal and vapor-retarder integrity unless 

otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation made from same material and 

density as that of adjacent pipe insulation. Each piece shall be butted tightly against 

adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces 

with insulating cement finished to a smooth, hard, and uniform contour that is uniform 

with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation of same material and thickness as 

that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely 

to the next and hold in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation of same material, density, and thickness 

as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times 

the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves, 
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insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill 

joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation of same material, density, and 

thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 

times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill 

joints, seams, and irregular surfaces with insulating cement. Insulate strainers, so strainer 

basket flange or plug can be easily removed and replaced without damaging the 

insulation and jacket. Provide a removable reusable insulation cover. For below-ambient 

services, provide a design that maintains vapor barrier. 

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized 

preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the 

thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label 

the outside insulation jacket of each union with the word "union" matching size and color 

of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 

mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 

facing, using PVC tape. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 

insulation at these connections by tapering it to and around the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union at least 2 times the insulation thickness over adjacent pipe 

insulation on each side of flange or union. Secure flange cover in place with stainless 

steel or aluminum bands. Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached 

insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 

insulation on each side of valve. Fill space between flange or union cover and pipe 

insulation with insulating cement. Finish cover assembly with insulating cement applied 

in two coats. After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 
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3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches O.C. 

4. For insulation with factory-applied jackets on below-ambient services, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by 

insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as that of pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as that of straight segments of pipe insulation 

when available. Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
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3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of pipe insulation 

when available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.8 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 

outward-clinched staples at 6 inches O.C. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by 

insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 
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1. Install preformed sections of same material as that of straight segments of pipe insulation 

when available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 

materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as that of straight segments of pipe insulation 

when available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.9 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals, and tighten 

bands without deforming insulation materials. 

2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. 

Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer 

with stainless steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches O.C. 

4. For insulation with factory-applied jackets with vapor retarders on below-ambient 

services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as 

recommended by insulation material manufacturer, and seal with vapor-barrier mastic 

and flashing sealant. 

C. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 

thickness as that of pipe insulation. 

D. Insulation Installation on Pipe Fittings and Elbows: 
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1. Install preformed insulation sections of same material as that of straight segments of pipe 

insulation. Secure according to manufacturer's written instructions. 

E. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed insulation sections of same material as that of straight segments of pipe 

insulation. Secure according to manufacturer's written instructions. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.10 INSTALLATION OF POLYOLEFIN INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being 

insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same 

thickness as that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of polyolefin pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install cut sections of polyolefin pipe and sheet insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 
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3.11 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 

factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 

joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 

sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 

inches O.C. and at end joints. 

3.12 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 

system identified below and as specified in Section 09 91 13 "Exterior Painting" and 

Section 09 91 23 "Interior Painting." 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 

material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 
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3.13 FIELD QUALITY CONTROL 

A. Contractor will engage a qualified testing agency to perform tests and inspections. 

B. Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections with the assistance of a factory-authorized service representative. 

E. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by 

Architect, by removing field-applied jacket and insulation in layers in reverse order of their 

installation. Extent of inspection shall be limited to three locations of straight pipe, three 

locations of threaded fittings, three locations of welded fittings, two locations of threaded 

strainers, two locations of welded strainers, three locations of threaded valves, and three 

locations of flanged valves for each pipe service defined in the "Piping Insulation Schedule, 

General" Article. 

F. All insulation applications will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.14 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 

each piping system and pipe size range. If more than one material is listed for a piping system, 

selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 

2. Underground piping. 

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.15 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:  

1. NPS 3 and Smaller: Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

d. Phenolic:  1 inch thick. 

e. Polyolefin:  1 inch thick. 

B. Domestic Hot and Recirculated Hot Water:  
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1. NPS 1-1/2 and Smaller: Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

d. Phenolic:  1 inch thick. 

e. Polyolefin:  1 inch thick. 

2. NPS 1-1/2 and Larger: Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

d. Phenolic:  1 inch thick. 

e. Polyolefin:  1 inch thick. 

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 

Fixtures for People with Disabilities: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

c. Polyolefin:  1 inch thick. 

D. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches thick. 

b. Phenolic:  1-1/2 inches thick. 

E. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving Condensate 

and Equipment Drain Water below 60 Deg. F: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

d. Phenolic:  1 inch thick. 

e. Polyolefin:  1 inch thick. 

3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Domestic Water Piping: 

1. All Pipe Sizes: Insulation shall be one of the following: 
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a. Cellular Glass:  2 inches thick. 

b. Flexible Elastomeric:  2 inches thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

d. Phenolic:  2 inches thick. 

e. Polyolefin:  2 inches thick. 

B. Domestic Hot and Recirculated Hot Water: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  2 inches thick. 

b. Flexible Elastomeric:  2 inches thick. 

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

d. Phenolic:  2 inches thick. 

e. Polyolefin:  2 inches thick. 

C. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  2 inches thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

c. Phenolic:  2 inches thick. 

D. Hot Service Drains: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

3.17 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Piping, Exposed: 

1. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish:  0.010 inch thick. 

END OF SECTION 220719 
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SECTION 237313.13 - INDOOR, BASIC AIR-HANDLING UNITS 

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 factory-assembled, indoor air-handling units with limited features, including 

the following components and accessories: 

1. Casings. 

2. Fans, drives, and motors. 

3. Coils. 

4. Air filtration. 

5. Dampers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each air-handling unit. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 

3. Include unit dimensions and weight. 

4. Include cabinet material, metal thickness, finishes, insulation, and accessories. 

5. Fans: 

a. Include certified fan-performance curves with system operating conditions 

indicated. 

b. Include certified fan-sound power ratings. 

c. Include fan construction and accessories. 

d. Include motor ratings, electrical characteristics, and motor accessories. 

6. Include certified coil-performance ratings with system operating conditions indicated. 

7. Include filters with performance characteristics. 

8. Include dampers, including housings, linkages, and operators. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing 

the items described in this Section, and coordinated with all building trades. 

B. Seismic Qualification Data: Certificates for indoor, basic air-handling units, accessories, and 

components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

4. Restraint of internal components. 

C. Source quality-control reports. 

D. Startup service reports. 

E. Field quality-control reports. 

F. Sample Warranty: For manufacturer's warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and 

maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Filters:  One set(s) for each air-handling unit. 

2. Gaskets:  One set(s) for each access door. 

3. Fan Belts:  One set(s) for each air-handling unit fan. 

1.7 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace components of indoor, basic, air-handling 

units that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Manufacturer's standard, but not less than one year(s) from date of 

Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. 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. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-

handling units and components. 

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 

and Equipment" and Section 7 - "Construction and Startup." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 

"Heating, Ventilating, and Air-Conditioning." 

E. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design vibration isolation, including comprehensive engineering 

analysis by a qualified professional engineer, using performance requirements and design 

criteria indicated. 

F. Structural Performance: Casing panels shall be self-supporting and capable of withstanding 

positive/negative 4-inch wg of internal static pressure, without exceeding a midpoint deflection 

of 0.005 inches/inch of panel span. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Carrier Corporation; a unit of United Technologies Corp. 

2. Daikin Applied. 

3. Trane. 

4. YORK; a Johnson Controls company. 

2.3 UNIT CASINGS 

A. General Fabrication Requirements for Casings; 

1. Forming: Form walls, roofs, and floors with at least two breaks at each joint. 

2. Joints: Sheet metal screws or pop rivets. 

3. Sealing: Seal all joints with water-resistant sealant. Hermetically seal at each corner and 

around entire perimeter. 

4. Base Rail: 

a. Material:  Galvanized steel. 

b. Height:  6inches. 
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B. Double-Wall Construction: 

1. Outside Casing Wall:  Galvanized steel, minimum 18 gauge thick, with manufacturer's 

standard finish. 

2. Inside Casing Wall:  G90 galvanized steel, perforated, minimum 18 gauge thick. 

3. Floor Plate:  G90 galvanized steel, treadplate,  minimum 18 gauge thick. 

4. Casing Insulation: 

a. Materials:  Glass-fiber blanket or board insulation, Type I or Type II ASTM C1071 

or injected polyurethane foam insulation. 

b. Casing Panel R-Value: Minimum 13. 

c. Insulation Thickness:  1 inch. 

d. Thermal Break: Provide continuity of insulation with no through-casing metal in 

casing walls, floors, or roofs of air-handling unit. 

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 

ASHRAE 62.1. 

D. Static-Pressure Classifications: 

1. For Unit Sections Upstream of Fans: Minus 2-inch wg. 

2. For Unit Sections Downstream and Including Fans:  2-inch wg. 

E. Panels and Doors: 

1. Panels: 

a. Fabrication: Formed and reinforced with same materials and insulation thickness 

as casing. 

b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement 

shall allow panels to be opened against airflow. 

c. Gasket: Neoprene, applied around entire perimeters of panel frames. 

d. Size: Large enough to allow unobstructed access for inspection and maintenance of 

air-handling unit's internal components. At least 24 inches wide by full height of 

unit casing up to a maximum height of 60 inches. 

2. Doors: 

a. Fabrication: Formed and reinforced with same materials and insulation thickness 

as casing. 

b. Hinges: A minimum of two ball-bearing hinges or stainless-steel piano hinge and 

two wedge-lever-type latches, operable from inside and outside. Arrange doors to 

be opened against airflow. Provide safety latch retainers on doors so that doors do 

not open uncontrollably. 

c. Gasket: Neoprene, applied around entire perimeters of frame. 

d. Size: Large enough to allow for unobstructed access for inspection and 

maintenance of air-handling unit's internal components. At least 18 inches wide by 

full height of unit casing up to a maximum height of 60 inches. 

3. Locations and Applications: 
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a. Fan Section:  Doors. 

b. Coil Section: Panels. 

c. Access Section:  Doors. 

d. Access Sections Immediately Upstream and Downstream of Coil Sections:  Doors. 

e. Damper Section:  Doors. 

f. Filter Section:  Doors large enough to allow periodic removal and installation of 

filters. 

g. Mixing Section:  Doors. 

F. Condensate Drain Pans: 

1. Location: Each type of cooling coil. 

2. Construction: 

a. Single-wall, stainless-steel sheet. 

3. Drain Connection: 

a. Located at lowest point of pan and sized to prevent overflow. Terminate with 

threaded nipple on both ends of pan. 

b. Minimum Connection Size:  NPS 2. 

4. Slope: Minimum 0.125 in./ft. slope, to comply with ASHRAE 62.1, in at least two planes 

to collect condensate from cooling coils (including coil piping connections, coil headers, 

and return bends) and from humidifiers, and to direct water toward drain connection. 

5. Length: Extend drain pan downstream from leaving face for distance to comply with 

ASHRAE 62.1. 

6. Width: Entire width of water producing device. 

7. Depth: A minimum of 2 inches deep. 

2.4 FAN, DRIVE, AND MOTOR SECTION 

A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous 

operation at maximum-rated fan speed and motor horsepower. 

B. Fans: Centrifugal, rated according to AMCA 210; galvanized steel; mounted on solid-steel 

shaft. 

1. Shafts: With field-adjustable alignment. 

a. Turned, ground, and polished hot-rolled steel with keyway. 

2. Shaft Bearings: 

a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 

100,000 hours according to ABMA 9. 

3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with 

shaped cutoff and spun-metal inlet bell. 
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a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, 

wheel, motor, and accessories. 

4. Housings, Plenum Fans: Steel frame and panel; fabricated without fan scroll and volute 

housing. Provide inlet screens for Type SWSI fans. 

5. Forward-Curved, Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades 

with inlet and tip curved forward in direction of airflow and mechanically fastened to 

flange and backplate; steel hub swaged to backplate and fastened to shaft with setscrews. 

6. Airfoil, Centrifugal Fan Wheels (Plenum Fan Wheels): Smooth-curved inlet flange, 

backplate, and hollow die-formed airfoil-shaped blades continuously welded at tip flange 

and backplate; steel hub riveted to backplate and fastened to shaft with setscrews. 

7. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's 

standard vibration isolation mounting devices having a minimum static deflection of 1 

inch. 

8. Shaft Lubrication Lines: Extended to a location outside the casing. 

9. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, 

attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel 

sheet. 

a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, 

coatings, and adhesives shall comply with UL 181, Class 1. 

C. Drive, Direct: Factory-mounted, direct drive. 

D. Drive, Belt: Factory-mounted, V-belt drive, with adjustable alignment and belt tensioning, and 

with 1.25 service factor based on fan motor. 

1. Pulleys: Cast iron or cast steel with split, tapered bushing, dynamically balanced at the 

factory. 

2. Belts: Oil resistant, non-sparking and nonstatic; in matched sets for multiple-belt drives. 

3. Belt Guards: Comply with requirements specified by OSHA and fabricate according to 

SMACNA's "HVAC Duct Construction Standards"; 0.146-inch-thick, 3/4-inch diamond-

mesh wire screen, welded to steel angle frame; prime coated. 

E. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and efficiency 

requirements for motors specified in Section 230513 "Common Motor Requirements for 

HVAC Equipment." 

2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 

will not require motor to operate in service factor range above 1.0. 

3. Enclosure Type:  Totally enclosed, fan cooled. 

4. Enclosure Materials:  Cast iron. 

5. Efficiency: Premium efficient as defined in NEMA MG 1. 

6. Motor Pulleys: Adjustable pitch for use with 5-hp motors and smaller; fixed pitch for use 

with motors larger than 5 hp. Select pulley size so pitch adjustment is at the middle of 

adjustment range at fan design conditions. 

7. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical 

devices and connections specified in electrical Sections. 
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F. Motors: 

G. Variable-Frequency Motor Controller: Comply with Section 262923 "Variable-Frequency 

Motor Controllers." 

H. Variable-Frequency Motor Controller: Serving each fan individually in fan array. 

1. Manufactured Units: Pulse-width modulated; variable torque for Design A and Design B 

motors. 

2. Output Rating: Three phase; 10 to 60 Hz, with voltage proportional to frequency 

throughout voltage range; maximum voltage equals input voltage. 

3. Unit Operating Requirements: 

a. Internal Adjustability: 

1) Minimum Speed: 5 to 25 percent of maximum rpm. 

2) Maximum Speed: 80 to 100 percent of maximum rpm. 

3) Acceleration:  0.1 to 999.9 seconds. 

4) Deceleration:  0.1 to 999.9 seconds. 

5) Current Limit: 30 to minimum of 150 percent of maximum rating. 

b. Self-Protection and Reliability Features: 

1) Surge suppression. 

2) Loss of input signal protection. 

3) Under- and overvoltage trips. 

4) Variable-frequency motor controller and motor-overload/overtemperature 

protection. 

5) Critical frequency rejection. 

6) Loss-of-phase protection. 

7) Reverse-phase protection. 

8) Motor-overtemperature fault. 

c. Bidirectional autospeed search. 

d. Torque boost. 

e. Motor temperature compensation at slow speeds. 

1) Panel-mounted operator station. 

2) Historical logging information and displays. 

3) Digital indicating devices. 

f. Control Signal Interface: Electric. 

g. Proportional Integral Directive (PID) control interface. 

h. DDC system for HVAC Protocols for Network Communications:  ASHRAE 135. 

4. Line Conditioning: 

a. Input line conditioning. 

b. Output filtering. 

c. EMI/RFI filtering. 
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2.5 COIL SECTION 

A. General Requirements for Coil Section: 

1. Comply with AHRI 410. 

2. Fabricate coil section to allow removal and replacement of coil for maintenance and to 

allow in-place access for service and maintenance of coil(s). 

3. Coils shall not act as structural component of unit. 

B. Preheat Coils: 

1. Electrical Coils: Comply with UL 1995. 

a. Casing Assembly:  Slip-in type with galvanized-steel frame. 

b. Open Heating Elements: Resistance wire of 80 percent nickel and 20 percent 

chromium supported and insulated by floating ceramic bushings recessed into 

casing openings, fastened to supporting brackets, and mounted in galvanized-steel 

frame. 

c. Overtemperature Protection: Disk-type, automatically resetting, thermal-cutout, 

safety device; serviceable through terminal box without removing heater from coil 

section. 

d. Secondary Protection: Load-carrying, manually resetting or manually replaceable, 

thermal cutouts; factory wired in series with each heater stage. 

e. Control Panel:  Unit mounted with disconnecting means and overcurrent 

protection. 

1) Magnetic contactor. 

2) Solid-state, stepless pulse controller. 

3) Toggle switches, one per step. 

4) Step controller. 

5) Time-delay relay. 

6) Pilot lights, one per step. 

7) Airflow proving switch. 

C. Cooling Coils: 

1. Dx Coil:  Cleanable. 

a. Piping Connections:  Flanged, opposite ends of coil. 

b. Tube Material:  Copper. 

c. Tube Thickness: 1/2 inches. 

d. Fin Type: Plate. 

e. Fin Material:  Aluminum. 

f. Fin Thickness: .006 inches. 

g. Fin and Tube Joint:  Mechanical bond. 

h. Headers: 

1) Cast iron with cleaning plugs and drain and air vent tappings extended to 

exterior of unit. 

2) Seamless copper tube with brazed joints, prime coated. 
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3) Fabricated steel, with brazed joints, prime coated. 

4) Provide insulated cover to conceal exposed outside casings of headers. 

i. Frames: Channel frame, minimum 0.052-inch-thick galvanized steel. 

j. Coatings:  None. 

k. Working-Pressure Ratings:  200 psig, 325 deg F. 

2.6 AIR FILTRATION SECTION 

A. Particulate air filtration is specified in Section 234100 "Particulate Air Filtration." 

B. Panel Filters: 

1. Description:  Pleated factory-fabricated, self-supported disposable air filters with holding 

frames. 

2. Filter Unit Class: UL 900. 

3. Media: Interlaced glass, synthetic, or cotton fibers coated with nonflammable adhesive 

and antimicrobial coating. 

4. Filter-Media Frame:  High wet-strength beverage board with perforated metal retainer, or 

metal grid, on outlet side. 

C. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC 

content of 80 g/L or less. 

D. Adhesive, LEED for Schools Projects: As recommended by air-filter manufacturer and that 

complies with the testing and product requirements of the California Department of Public 

Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 

Emissions from Indoor Sources Using Environmental Chambers." 

E. Side-Access Filter Mounting Frames: 

1. Particulate Air Filter Frames: Match inner casing and outer casing material, and 

insulation thickness. Galvanized steel track. 

a. Sealing: Incorporate positive-sealing device to ensure seal between gasketed 

material on channels to seal top and bottom of filter cartridge frames to prevent 

bypass of unfiltered air. 

2.7 DAMPERS 

A. Dampers: Comply with requirements in Section 230923.12 "Control Dampers." 

B. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel 

dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade 

arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings 

mounted in a single galvanized-steel frame, and with operating rods connected with a common 

linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg. 
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C. Damper Operators: Comply with requirements in Section 230923.12 "Control Dampers." 

D. Electronic Damper Operators: 

1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque. 

2. Electronic damper position indicator shall have visual scale indicating percent of travel 

and 2- to 10-V dc, feedback signal. 

3. Operator Motors: 

a. Comply with NEMA designation, temperature rating, service factor, enclosure 

type, and efficiency requirements for motors specified in Section 230513 

"Common Motor Requirements for HVAC Equipment." 

b. Size to operate with sufficient reserve power to provide smooth modulating action 

or two-position action. 

c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil 

immersed and sealed. Equip spring-return motors with integral spiral-spring 

mechanism in housings designed for easy removal for service or adjustment of 

limit switches, auxiliary switches, or feedback potentiometer. 

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 

150 in. x lbf and breakaway torque of 300 in. x lbf. 

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and 

breakaway torque of 150 in. x lbf. 

6. Size dampers for running torque calculated as follows: 

a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper. 

b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper. 

c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper. 

d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper. 

e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 

fpm: Increase running torque by 1.5. 

f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 

fpm: Increase running torque by 2.0. 

7. Coupling: V-bolt and V-shaped, toothed cradle. 

8. Overload Protection: Electronic overload or digital rotation-sensing circuitry. 

9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear 

release on nonspring-return actuators. 

10. Power Requirements (Two-Position Spring Return):  24 V dc. 

11. Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V dc. 

12. Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback 

signal. 

13. Run Time:  12 seconds open, 5 seconds closed. 

E. Mixing Section: Multiple-blade, air-mixer assembly located immediately downstream of mixing 

section. 

F. Combination Filter and Mixing Section: 
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1. Cabinet support members shall hold 2-inch-thick, pleated, flat, permanent or throwaway 

filters. 

2.8 AIR BLENDERS 

A. Multiple-blade, air-mixer assembly shall mix air to prevent stratification, located immediately 

downstream of mixing box. 

2.9 MATERIALS 

A. Steel: 

1. ASTM A36/A36M for carbon structural steel. 

2. ASTM A568/A568M for steel sheet. 

B. Stainless Steel: 

1. Manufacturer's standard grade for casing. 

2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or 

moisture. 

C. Galvanized Steel: ASTM A653/A653M. 

D. Aluminum: ASTM B209. 

E. Comply with Section 230546 "Coatings for HVAC" for corrosion-resistant coating. 

2.10 SOURCE QUALITY CONTROL 

A. AHRI 430 Certification: Air-handling units and their components shall be factory tested 

according to AHRI 430 and shall be listed and labeled by AHRI. 

B. AMCA 300 and AMCA 301, or AHRI 260 Certification: Air-handling unit fan sound ratings 

shall comply with AMCA 300, "Methods for Calculating Fan Sound Ratings from Laboratory 

Test Data" and AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test 

Data," or with AHRI 260, "Sound Rating of Ducted Air Moving and Conditioning Equipment." 

C. Water Coils: Factory tested to 300 psig according to AHRI 410 and ASHRAE 33. 

D. Steam Coils: Factory tested to 300 psig, and to 200 psig underwater, according to AHRI 410 

and ASHRAE 33. 

E. Refrigerant Coils: Factory tested to minimum 450-psig internal pressure, and to minimum 300-

psig internal pressure while underwater, according to AHRI 410 and ASHRAE 33. 
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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. Examine casing insulation materials and filter media before air-handling unit installation. 

Replace with new insulation materials and filter media that are wet, moisture damaged, or mold 

damaged. 

C. Examine roughing-in for steam, hydronic, and condensate drainage piping systems and 

electrical services to verify actual locations of connections before installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Equipment Mounting: 

1. Install air-handling units on cast-in-place concrete equipment bases. Coordinate sizes and 

locations of concrete bases with actual equipment provided. Comply with requirements 

for equipment bases and foundations specified in Section 033000 "Cast-in-Place 

Concrete." 

2. Comply with requirements for vibration isolation and seismic-control devices specified in 

Section 230548 "Vibration and Seismic Controls for HVAC." 

3. Comply with requirements for vibration isolation devices specified in Section 230548.13 

"Vibration Controls for HVAC." 

B. Arrange installation of units to provide access space around air-handling units for service and 

maintenance. 

C. Do not operate fan system until filters (temporary or permanent) are in place. Replace 

temporary filters used during construction and testing with new, clean filters. 

D. Connect duct to air-handling units with flexible connections. Comply with requirements in 

Section 233300 "Air Duct Accessories." 

3.3 PIPING CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 

arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to air-handling unit, allow for service and maintenance. 

C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors. 
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D. Connect condensate drain pans using NPS 1-1/2, ASTM B88, Type M copper tubing. Extend to 

nearest equipment or floor drain. Construct deep trap at connection to drain pan and install 

cleanouts at changes in direction. 

E. Condensate Piping: Comply with applicable requirements in Section 232213 "Steam and 

Condensate Heating Piping" and Section 232216 "Steam and Condensate Heating Piping 

Specialties." Install shutoff valve at steam supply connections, float and thermostatic trap, and 

union or flange at each coil return connection. 

F. Refrigerant Piping: Comply with applicable requirements in Section 232300 "Refrigerant 

Piping." Install shutoff valve and union or flange at each supply and return connection. 

3.4 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to 

NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and 

circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 

Section 260553 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background 

and engraved white letters at least 1/2 inch high. 

3.5 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power 

Cables." 

3.6 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Verify that shipping, blocking, and bracing are removed. 

3. Verify that unit is secure on mountings and supporting devices and that connections to 

piping, ducts, and electrical systems are complete. Verify that proper thermal-overload 

protection is installed in motors, controllers, and switches. 
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4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing 

operations. Reconnect fan drive system, align belts, and install belt guards. 

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-

recommended lubricants. 

6. Verify that outdoor- and return-air mixing dampers open and close, and maintain 

minimum outdoor-air setting. 

7. Comb coil fins for parallel orientation. 

8. Verify that proper thermal-overload protection is installed for electric coils. 

9. Install new, clean filters. 

10. Verify that manual and automatic volume control and fire and smoke dampers in 

connected duct systems are in fully open position. 

B. Starting procedures for air-handling units include the following: 

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust 

fan to indicated rpm. Replace fan and motor pulleys as required to achieve design 

conditions. 

2. Measure and record motor electrical values for voltage and amperage. 

3. Manually operate dampers from fully closed to fully open position and record fan 

performance. 

3.7 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 

for air-handling system testing, adjusting, and balancing. 

C. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. 

Provide up to two visits to Project during other-than-normal occupancy hours for this purpose. 

3.8 CLEANING 

A. After completing system installation and testing, adjusting, and balancing of air-handling unit 

and air-distribution systems, and after completing startup service, clean air-handling units 

internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, 

dampers, coils, and filter housings, and install new, clean filters. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and 

inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform the following tests and inspections: 

1. Leak Test: After installation, fill water and steam coils with water, and test coils and 

connections for leaks. 

2. Charge refrigerant coils with refrigerant and test for leaks. 

3. Fan Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

E. Air-handling unit and components will be considered defective if unit or components do not 

pass tests and inspections. 

F. Prepare test and inspection reports. 

3.10 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain air-handling units. 

END OF SECTION 237313.13 
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