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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A.

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.

2. Demolition and removal of selected site elements.

3. Salvage of existing items to be reused or recycled.

Related Requirements:

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements,

and phasing requirements.

2. Section 017300 "Execution" for cutting and patching procedures.

3. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade
improvements not part of selective demolition.

DEFINITIONS

Remove: Detach items from existing construction and dispose of them off-site unless indicated to be
salvaged or reinstalled.

Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store.

Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for
reuse, and reinstall where indicated.

Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to
be salvaged or reinstalled.

Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and
equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or
reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

024119-1



1.5

1.6

1.7

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their

contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be

uncovered during demolition remain the property of Owner.

1. No historical elements have been discovered at this time. If elements are discovered, carefully
salvage in a manner to prevent damage and promptly return to Owner.

PREINSTALLATION MEETINGS

Predemolition Conference: Conduct conference at Project site or via Video Conference.

1. Inspect and discuss condition of construction to be selectively demolished.
Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of materials, demolition
personnel, equipment, and facilities needed to make progress and avoid delays.

4, Review requirements of work performed by other trades that rely on substrates exposed by selective
demolition operations.

5. Review areas where existing construction is to remain and requires protection.

INFORMATIONAL SUBMITTALS
Proposed Protection Measures: Submit report, including Drawings as required, that indicates the measures
proposed for protecting individuals and property for environmental protection, for dust control and for noise

control. Indicate proposed locations and construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each
activity. Ensure Owner's on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

4. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial

occupancy of completed Work.

Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish
surfaces, that might be misconstrued as damage caused by demolition operations.

Warranties: Documentation indicating that existing warranties are still in effect after completion of selective
demolition.

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.
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1.8

1.9

FIELD CONDITIONS

Owner’s tenant will occupy the building immediately adjacent to selective demolition area. Conduct selective
demolition so Owner's tenant operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
1. Before selective demolition, Owner will remove the following items:
a. None at this time.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective
demolition.

Hazardous Materials: Present in buildings and structures to be selectively demolished. A report on the
presence of hazardous materials has not been issued. If the contractor becomes aware of locations where
hazardous materials are present, notify the Architect of Record.

1. Do not disturb hazardous materials or items suspected of containing hazardous materials except under
procedures specified elsewhere in the Contract Documents.
2. Owner will provide material safety data sheets for suspected hazardous materials that are known to be

present in buildings and structures to be selectively demolished because of building operations or
processes performed there.

Historic Areas: Demolition and hauling equipment and other materials shall be of sizes that clear surfaces
within historic spaces, areas, rooms, and openings, including temporary protection, by 12 inches or more.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage
during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during
selective demolition, by methods and with materials and using approved contractors so as not to void existing
warranties. Notify warrantor before proceeding. Existing warranties include the following:

1. There are no existing warranties that the Architect has been made aware of.

Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing
system has been inspected and warranty remains in effect. Submit documentation at Project closeout.
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1.10

A.

COORDINATION

Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

Standards: Comply with ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition operations.
Review Project Record Documents of existing construction or other existing condition and hazardous
material information provided by Owner. Owner does not guarantee that existing conditions are same as
those indicated in Project Record Documents.

Perform an engineering survey of condition of building to determine whether removing any element might
result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during

selective building demolition operations.

1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition
activities.

Verify that hazardous materials have been remediated before proceeding with building demolition
operations.

Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.

1. Inventory and record the condition of items to be removed and salvaged. Provide photographs or
video of conditions that might be misconstrued as damage caused by salvage operations.
2. Before selective demolition or removal of existing building elements that will be reproduced or

duplicated in final Work, make permanent record of measurements, materials, and construction
details required to make exact reproduction.
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32

33

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them
against damage.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal
or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.

1. Arrange to shut off utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, provide temporary
services/systems that bypass area of selective demolition and that maintain continuity of
services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems,
equipment, and components indicated on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean,
and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment
and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining
ducts with same or compatible ductwork material.

g Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork

material and leave in place.

PROTECTION

Temporary Protection: Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and to and from
occupied portions of building,
2. Provide temporary weather protection, during interval between selective demolition of existing

construction on exterior surfaces and new construction, to prevent water leakage and damage to
structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed
during selective demolition operations.

4, Cover and protect furniture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in

Section 015000 "Temporary Facilities and Controls."

Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to
preserve stability and prevent movement, settlement, or collapse of construction and
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finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of construction being
demolished.

1.

Strengthen or add new supports when required during progress of selective demolition.

Remove temporary barricades and protections where hazards no longer exist.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new construction and as
indicated. Use methods required to complete the Work within limitations of governing regulations and as
follows:

10.

Proceed with selective demolition systematically, from higher to lower level. Complete selective
demolition operations above each floor or tier before disturbing supporting members on the next
lower level.

Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods
least likely to damage construction to remain or adjoining construction. Use hand tools or small
power tools designed for sawing or grinding, not hammering and chopping. Temporarily cover
openings to remain.

Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces,
such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-
cutting operations. Maintain portable fire-suppression devices during flame-cutting operations.
Maintain fire watch during and for at least two hours after flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site.

Remove structural framing members and lower to ground by method suitable to avoid free fall and to
prevent ground impact or dust generation.

Locate selective demolition equipment and remove debris and materials so as not to impose excessive
loads on supporting walls, floors, or framing.

Dispose of demolished items and materials promptly.

Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.

Removed and Salvaged Items:

S h -

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area off-site.

Protect items from damage during transport and storage.

Removed and Reinstalled Items:
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3.6

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with installation requirements for new materials and
equipment. Provide connections, supports, and miscellaneous materials necessary to make item
functional for use indicated.

el e

Existing Items to Remain: Protect construction indicated to remain against damage and soiling during
selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage
location during selective demolition and cleaned and reinstalled in their original locations after selective
demolition operations are complete.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch
(19 mm) at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas
being demolished, cut reinforcement, and then remove remainder of concrete. Neatly trim openings to

dimensions indicated.

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at
regular intervals using power-driven saw, and then remove concrete between saw cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-
driven saw, and then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.

Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's
"Recommended Work Practices for the Removal of Resilient Floor Coverings.

Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that
building interior remains watertight and weathertight.

1. Remove existing roof membrane, flashings, copings, and roof accessories.
2. Remove existing roofing system down to substrate.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site

1. Do not allow demolished materials to accumulate on-site.
Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey

debris to grade level in a controlled descent.

Burning: Do not burn demolished materials.
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3.7 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition
operations. Return adjacent areas to condition existing before selective demolition operations began.

END OF SECTION 024119
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SECTION 031000 - CONCRETE FORMWORK

PART 1 - GENERAL

1.1

A.

B.

DESIGN FORMWORK

Assume all responsibility for the design and engineering of the formwork, as well as its
construction and removal.

Design formwork for the loads, lateral pressure, and allowable stresses outlined in Chapter 2,
“Guide to Formwork for Concrete", ACI 347, latest edition.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

2.2

A.

B.

MATERIALS
Facing Materials shall be such as to provide the specified surface finish.

Form Coating shall be a field applied chemical concrete release agent capable of preventing
bond between poured concrete and the form and shall contain no oil, or shall be factory applied
non-absorptive liner. Coat form before reinforcement is placed.

Form Ties shall be broken back at 1-inch from surface of concrete. Tie Cones, 1-inch diameter
by 1-inch long, shall be used on all exposed concrete.

Pre-molded Expansion Joint material (E.J.) shall conform to ASTM D1751, "Preformed
Expansion Joint Fillers for Concrete Paving and Structural Concrete (non-extruding and
resilient bituminous types)".

FABRICATION

Construct formwork so that concrete surfaces will conform to the tolerance limits specified in
Table 4.3.1, "Tolerances for Formed Surfaces", ACI 301, latest edition.

Provide positive means of adjustment (wedges or jacks) of shores and struts to compensate for
anticipated deflections and settlement in the Formwork during concrete placing operations.

PART 3 - EXECUTION

3.1

A.

ERECTION OF FORMS

Build forms tight to prevent loss of mortar from the concrete.
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B.  Provide clean-out openings at base of pier and wall forms to facilitate cleaning and observation
immediately before concrete is placed.

C.  Unless shown otherwise on drawings, corners of concrete members exposed to view after all
other finish materials are in place shall be beveled by the use of chamfer strips (maximum Y-
inch across the beveled face) placed in the forms. Submit sample for approval before
proceeding.

D.  Overlap and hold forms against hardened concrete of a previous placement to prevent offsets or
loss of mortar at the construction joint and to maintain a true surface.

3.2 INSTALLATION OF EMBEDDED ITEMS

A.  Install inserts and materials to be cast into concrete.

B.  Set 1l-inch deep 24-gage galvanized iron wall slots in all concrete surfaces adjacent to brick or
block masonry. Slots shall be set vertical in concrete surfaces and spaced 16-inches on center

horizontally. Provide masonry anchors spaced 16-inches on center vertically in each wall slot.

C.  Separate parallel runs of conduit by not less than 1-inch. Do not displace reinforcing bars from
positions. No conduit shall be greater than 2 slab thickness. Bury conduit in slabs.

D. Install Adjustable Wedge Inserts at 32-inches on center in concrete for shelf angles.

33 REMOVAL OF FORMS
A.  Horizontal member forms used to support the weight of concrete of structural members shall
remain in place until the concrete has gained not less than 2/3 of the specified 28-day strength,

or a minimum of 7 days.

B.  Vertical member forms and forms not supporting the weight of concrete shall not be removed in
less than 24 hours.

END OF SECTION 031000
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SECTION 032000 — CONCRETE REINFORCMENT

PART 1 - GENERAL

1.1

A.

w

m

SUBMITTALS

Submit six copies of shop drawings for the fabrication and placing of reinforcing steel for
approval, after being checked and approved by the contractor and before proceeding. Any
changes by contractor or Fabricator of contract document details, materials, member sizes, or
reinforcement shall be "flagged" on shop drawings accompanied by a written request for
authorization and reason for requested change.

Placing plans shall show all dimensions, details, notes, locations, sizes, lengths and each bar
mark together with accessories and material belonging to the reinforcing for the concrete.

Schedules shall show all information and be of the same form as those on the contract drawings.
Concrete wall reinforcing shall be shown in elevation.

Detail all reinforcing steel in accordance with the “ACI Detailing Manual”, ACI Publication SP-
66 (2004), unless otherwise indicated on the drawings.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

2.2

A.

MATERIALS

Reinforcement shall be fabricated from ASTM A615 "Deformed Billet-Steel Bars for Concrete
Reinforcement”, Grade 60.

Reinforcement to be welded shall be fabricated from ASTM A706 "Low Alloy Steel Deformed
Bars for Concrete, Grade 60.

Welded smooth wire fabric (WWF) shall conform to "Specifications for Welded Steel Wire
Fabric for Concrete Reinforcement", ASTM A185, and shall be fabricated from plain wire
conforming to "Specifications for Cold-Drawn Steel Wire for Concrete Reinforcement", ASTM
AS82.

Wire bar supports shall conform to the National Bureau of Standards PS7, "Wire Bar Supports
for Reinforced Concrete Construction".

FABRICATION

All hooks shall be bent using the pin diameters and dimensions as "ACI Standard Hooks" in the

"Manual of Standard Practice for Reinforced Concrete Construction”, CRSI latest edition,
unless otherwise shown on the plans.
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B.

C.

Reinforcing bars shall not be bent or straightened in a manner that will injure the materials.

Reinforcing bars shall conform to the dimensions shown on the plans and within the fabricating
tolerances as shown in the "Manual of Standard Practices for Reinforced Concrete
Construction", CRSI latest Edition.

PART 3 - EXECUTION

3.1

A.

PLACEMENT/BAR REINFORCEMENT

Bar reinforcement shall be placed in specified positions in the forms and held in place, before
and during the placing of concrete by means of bar supports, to carry the reinforcing bars they
support within the following tolerances from the positions shown on the drawings or specified
herein:

1. For clear concrete protection and for depth "d" in Flexural members, walls, and
compression members where "d" is:

a. 8 inches or less — plus or minus 1/4”

b. More than 8 inches but less than 24 inches — plus or minus 1/2” , but the cover
shall not be reduced by more than one-half of the specified cover.

2. For longitudinal location of bends and end of bars:
a. +2 inches except at discontinuous ends of member where tolerance shall be + 1/2
inch.

3. For spacing
a. +2 inches except that total number of bars shall not be reduced.

Except as shown otherwise on structural drawings, concrete cover for Reinforcing Bars shall be
as follows:

1. Cast against and permanently exposed to earth — 3 inches
2. Exposed to earth or weather — 2 inches
3. Interior formed surfaces:

a. Piers and Columns — 1/2 inch

b. Beams — 1/2 inch

c. Walls — 3/4 inch

d. Slabs & Joists — 3/4 inch
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C. “Continuous” bars, unless otherwise indicated on drawings, shall be lapped 36 diameters at
splices. Provide corner bars to match primary reinforcing at all corner conditions, including
continuous wall footings and grade beams.

D. Splices not shown in contract documents shall be subject to approval.

E. Support all reinforcing bars.

F. Space bar supports a maximum of 4-feet on center with the first support not greater than 2-feet
from the ends of the bars. Tie to prevent displacement during the concreting operations.
Provide #4 support bars at 48-inches spacing where not supported by perpendicular
reinforcement.

G.  Reinforcement shall not be "field" bent after being embedded in hardened concrete except
where specifically shown on the drawings.

H. Set and hold all vertical dowels in footings by template.

3.2 WELDING REINFORCEMENT

A. The welding of reinforcing bars will be permitted only on approval on the shop drawings by the
Architect.

B. The welding of reinforcing bars at intersections for support purposes, in lieu of tie wire, is
prohibited.

C. The welding of reinforcing bars shall be performed in accordance with "Recommended
Practices for Welding Reinforcing Steel, Metal Inserts and Connections for Reinforced
Concrete Construction”, AWS D 12.1-latest edition, as published by the American Welding
Society.

D.  Welders shall be qualified by tests as prescribed in the "Standard Qualification Procedures,
AWS B 3.0-latest edition, as published by the American Welding Society.

END OF SECTION 032000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RESPONSIBILTY AND QUALIFICATIONS

A Assume all responsibility for the work, design and engineering of the formwork and the safe support of
property adjacent to the work.

B. Work shall be done by one qualified to install the concrete work in accordance with the drawings and
specifications. Minimum requirement for qualification shall be five years’ experience with satisfactory
completion of at least five similar projects.

1.2 SUBMITTALS
A. Submit six shop drawings for the fabrication and placing of reinforcing steel after being checked and
approved by the Contractor and before proceeding. Submit no "Approved as Corrected" drawings for
approval.
B. Design and submit mix design series along with test data from laboratory or field experience (6 copies)

corresponding to the same mix design.

1. Concrete shall have 28 day compressive strength as indicated on the drawings.
C. Test reports shall show the requirements of ASTM specifications.

D. Shop Drawings shall be submitted in complete sets of a major area of work, with sheets consecutively
numbered.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Formwork: See Section 031000.
B. Reinforcement: See Section 032000.
C.  Welded Fabric: See Section 032000.
D.  Bar Supports: Section 032000.

E. Portland Cement: A domestic brand approved by the Architect for color and conforming to the
requirements of ASTM C150, low alkali, Type I or Type III.
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F. Fine Aggregate: Conform to ASTM C33 except that the fineness modules shall not be less than 2.1 nor
more than 3.1 and the gradation shall be as specified herein below:

Sieve No. 3/8 #4 #8 #16  #30  #50 #100

Total % Passing (By Weight) 100  95-100  80-100 50-85 25-60 10-30  2-10

G.  Coarse Aggregate: Crushed stone or gravel and shall conform to ASTM C33. Size of coarse aggregate
shall be as specified herein below:

1. Size #67: (3/4 inch to #4) — for Sections 4” thick and greater
2. Size #7: (1/2 inch to #4) — for Sections less than 4” thick

H. Water used in mixing concrete shall be clean and fit to drink.

l. Admixtures:

1. Air-entraining Admixtures: Conform to the requirements of ASTM C260 and shall contain no
chloride. Air-entraining shall not be used for interior slabs receiving troweled finishes. Submit
certification for approval.

2. Retarding Admixtures: Contain no chloride, shall be free of organic acids or salts of organic acids,
shall be compatible with the air-entraining admixture to be used and shall conform to the
requirements of ASTM C494, Type B. Submit certification for approval.

3. Water-Reducing Admixtures: Contain no chloride, shall be free of organic acids, or salts of
organic acids, shall be compatible with the air-entraining admixture to be used and shall conform
to the requirements of ASTM C494, Type A, water-reducing normal-setting admixture and,
ASTM C494, Type D, water-reducing and retarding admixture. Submit certification for approval.

4, Water-Reducing, High Range (WRHR) Admixtures: Shall contain no chloride, shall be free of
organic acids or salts of organic acids, shall be compatible with the air-entraining admixture to be
used, and shall conform to the requirements of ASTM C494, Type F or G. Submit certification
for approval.

5. High, early strength accelerating, water-reducing admixture: contains no chloride, shall be free of
organic acids, shall be compatible with air-entraining admixtures to be used and shall conform to
the requirements of ASTM C494, Type C or F. Submit certification for approval

6. Provide technical field service during initial pours at no cost to the Owner by one experienced in

the adjustment of concrete mixes for the particular admixtures being used.

J. Waterproof Curing Paper: Conform to ASTM C171

K. Curing Compound: Contain no wax or varnish. Conform to ASTM C309, Type 1, and Filor by West
Chemical Products, Inc., Kure-N-Seal by Sonneborn-Contech, Inc., Clear Bond by Guardian Chemical
Corp., Mr. Klear Seal by Castle Chemical Company, or Sealtight CS-309.
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2.2

2.3

Expansion Joint Material in the Building: Non-extruding and resilient non-bituminous type conforming to
ASTM D1752, Type 1.

Dovetail Anchor Slots for Brick and Block Against Concrete: 1” x 17 24 gage galvanized steel with drip
type corrugated 16 gage galvanized steel anchors, Hohmann and Barnard, Inc., No. 305 with No. 303
anchor, Richmond Screw Anchor Co., Inc., No. 051F with 020 anchor, or Hackman Building Products
No. 100 with No. 108 anchors.

PROPORTIONING

Proportion ingredients for each class of concrete by weight when the slump is the maximum permitted to
produce an average compressive strength at 28 days which exceeds the specified compressive strength in
accordance with Chapter 5, Section 5.3 of the Building Code Requirements for Reinforced Concrete
(ACI-318-95).

Air content of freshly mixed, air-entrained concrete as determined by the method of ASTM C 173 shall
be 5%. A field tolerance of 1% is acceptable. All exterior concrete, exposed to the weather, shall be air
entrained. Interior concrete shall not be air entrained.

Water-reducing admixture shall be used in all concrete to reduce the total water requirement per cubic
yard of concrete without loss of workability, and produce an increased strength proportional to the
water/cement ratio. During ambient temperatures of 75 F or below use normal setting, water-reducing
admixture meeting ASTM C484, Type A. During ambient temperatures of 75 F and above use set-
retarding, water-reducing admixture meeting ASTM C494, Type B and Type D. During ambient
temperatures of 60 F and below use a high, early strength accelerating water-reducing admixture meeting
ASTM C494, Type C and Type E.

The mixes shall be designed to secure concrete having the following consistency range in slump:

Type of Construction Slump Range (Inches)
Reinforcement Foundations 2-3

Elevated, Structural Slabs 2-4

Sidewalks, Driveways & Slabs-on-Grade 2-4

BATCHING AND MIXING

Measure cement by weight on a scale separate from those used for other materials. Cement may be
measured in bags of standard weight of 94 pounds; however, no fraction of a bag shall be used in any
batch.

Measure aggregates by weight. Batch weights shall be based on saturated surface dry materials corrected
for the actual moisture condition of the aggregate.
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Measure water by volume or by weight by devices not subject to variation due to variable pressure in the
water supply line. Measuring tanks shall be provided with means for checking their calibration.

Devices for measuring quantities of cement, aggregates, water and admixtures shall be accurate within
1% under operating condition.

Furnish deliver ticket for each batch of concrete before unloading at the site. Weights of fine and coarse
aggregate, amount of cement, and total water as batches shall be printed on ticket by an automatic
printing device or shall be recorded and initialed by an employee of the Contractor stationed at the batch
plant. Delivery ticket shall, in addition, include the following:

1. Name of batch plant.

2. Serial number of ticket.

3. Date and truck number.

4. Name of contractor.

5. Job name and location.

0. Class of concrete and slump.
7. Cubic yards of concrete.

8. Time loaded.
9. Amount water added at job.
10.  Initials of job superintendent.

Ready-mixed concrete shall be produced and delivered in accordance with the requirements of ASTM
Co4.

PART 3 - EXECUTION

3.1

RESHORING

Concrete elements shall not be permitted to deflect load during form stripping.

After forms are removed, slabs, beams and girders over ten feet in span and cantilevers over four feet
shall be reshored for the remainder of the 28-day period. Concrete elements shall not be permitted to

deflect or accept load during reshoring operations.

Reshoring operations shall be performed so that existing concrete members are not subject to overloads,
eccentric loading, or reverse bending.

Reshoring elements shall have the same capabilities as original shoring, and shall be wedged to provide
solid bearing and support. Bracing shall be provided.

CAST-IN-PLACE CONCRETE 033000- 4



3.2

3.3

3.4

PLACING CONCRETE

Give the Architect 48 hours advance notice before placing concrete in any portion of the structure to
permit inspection of the forms and reinforcement. Embedded items of whatever nature shall be in place
prior to inspection. An authorization of the Architect shall be secured before concrete is placed.

Remove water and debris from forms before depositing concrete.

Clean reinforcement and forms coated with foreign material or with concrete from previous placing
operations before depositing concrete.

Place concrete not later than 1-1/2 hours after mixing. Mix temperature shall not exceed 90 F at time of
placing.

Construction joints shall be keyed and bulkheaded vertically and located at the center of span.

Internal type mechanical vibrators and hand spading shall be used to consolidate the concrete.

Concrete shall not be placed within twenty-five feet of workmen placing or securing reinforcement.

Place no concrete when the atmospheric temperature is below 35 F. After concrete has been placed, if the
temperature drops below 35 F, conform to paragraph 3.06, Curing and Protection.

FINISHING FORMED SURFACES

Rough form finish shall be confined to all concrete surfaces not exposed to public view. After removal of
forms, tie holes and defects shall be patched. Fins exceeding 1/4" in height shall be chipped off or rubbed
off. Otherwise, surfaces shall be left with the texture imported by the forms.

Smooth form finish shall be used for all concrete surfaces exposed to public view. Form facing material
shall produce a smooth, hard, uniform texture on the concrete. Form material with raised grain, torn
surfaces, worn edges, patches, or dents which will impair the textures of the concrete surface shall not be
used. Tie holes and defects shall be patched. All fins shall be removed.

REPAIR OF DEFECTS

Inspection by the Architect shall determine whether or not work is acceptable; and, if repairable, the
method of repair to be used. Defects in materials and workmanship shall be subject to the above
inspection at all times during the progress of the work regardless of previous inspections.

Condemned work shall consist of any concrete work which cannot be repaired. Condemned work shall be

removed and replaced, at the Contractor's expense, with work that will conform to the contract
documents.
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3.5

Repair surface defects which are 1/2 inch or less in depth including tie holes by patching the same
working day the forms are removed. Cut back defect at 90 degrees to the surface to sound concrete and at
least 1" without feather edges. After soaking with water, pack a stiff mortar in the defect. In exposed
concrete the mortar mix shall be determined by trial method using a mixture of white and grey portland
cement to produce the described color. After mortar has attained its initial set, the patch shall be scraped
or rubbed flush with the concrete and match the color and texture of the adjoining surface.

SLABS

Edge forms and intermediate screed strips shall be set to produce the designated elevations and contours
of the finished surface. As a minimum, maintain the concrete thicknesses shown on the drawings.

Insure that termite treatment shall have been completed before installing vapor barrier. Install vapor
barrier with 6" laps sealed with the manufacturer's recommended sealing compound.

Place and consolidate to produce a surface within tolerances. Test for grade (or level) and correct by
removing excess or adding and compacting additional concrete. These operations must be performed
before bleeding water has an opportunity to collect on the surface.

Where metal forms are used at joints, the edge of the form shall be flush with the surface of the concrete.
Where saw-cut joints are specified herein, cutting shall be started as soon as the concrete has hardened to
prevent aggregates being dislodged by the saw, and shall be completed before shrinkage stresses become
sufficient to produce cracking.

Scratched finish shall be applied to surfaces intended to receive bonded applied cementitious
applications. Depress slabs as specified for applied finish. All pitches to drains shall be made in the
concrete slab and not the setting bed. Level to a Class C tolerance and roughen surface with stiff brushes
or rakes before final set. Before the concrete has fully hardened remove laitance and loose aggregate from
the surface.

Troweled finish shall be applied to floors intended as walking surfaces or to receive contact floor
coverings. Surface shall first be float-finished as specified above. It shall next be power troweled, and
finally hand troweled. Final troweling shall be complete when a ringing sound is produced as the trowel
is moved over the surface. The finished surface shall be free of trowel marks, uniform in texture and
appearance, and shall be planed to a Class A tolerance, except tolerance for concrete on metal deck shall
be Class B. Any defects of sufficient magnitude to show through floor covering shall be removed by
grinding or patching.

Tolerance for finish surfaces shall be determined by a straight edge placed anywhere on the surface in
any direction and shall be true planes within the following limitations:

1. Class A — 1/8 inch in 10 feet;
2. Class B — 1/4 inch in 10 feet;

3. Class C — 1/4 inch in 2 feet;
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3.6

3.7

CURING AND PROTECTION

Immediately after placement, concrete shall be protected from premature drying, temperatures above or
below the range recommended in ACI 305R, latest edition, and 306R, latest edition, and mechanical

injury.

Cure all surfaces for a period of 7 days and until average compressive strength has reached 70% of
specified strength. Curing shall be by ponding, moist curing with sand or absorptive mats kept
continuously wet, continuous application of steam (not exceeding 105 F) or mist spray, waterproof curing
paper or liquid membrane forming curing compound. Selection of curing method shall be compatible
with the finish to be applied to the concrete surface.

Use curing compound directly from the container without dilution and apply not later than one hour after
final finishing in one coat at a coverage not to exceed 200 S.F. per gallon for surfaces with a "floated" or
"broom" finish, or 300 S.F. per gallon for surfaces with a "troweled" finish. Submit engineering testing
laboratory certification for approval. Do not use curing compound on surfaces to receive mortar beds for
tile work.

Cold weather protection shall be in accordance with recommended practices of ACI 306R, latest edition.
Whenever the mean daily outdoor temperature is less than 40 F, the temperature of the concrete shall be
maintained between 50 F and 70 F for the curing period.

Hot weather protection shall be in accordance with ACI 305R, latest edition. When the anticipated
ambient air temperature exceeds 80 F during placing or finishing operations, a retarding admixture shall
be used in the mix to retard the setting time of the concrete.

Contractor shall submit to the Architect the concrete materials and the concrete mix designs proposed for
use with a written request for review. Submittal shall include the results of all testing performed to
qualify the materials and to establish the mix designs. Place no concrete in the work until mix design has
been reviewed.

Contractor shall sample, mould, initially cure, and transport to the laboratory the acceptance test
specimens for testing. During the first 24 hours after molding he shall provide means for maintaining the
temperature immediately adjacent to the specimens within the range of 60 F to 80 F and prevent loss of
moisture from the specimens. After the initial curing period the acceptance test specimens shall be
transported in a damp condition to the laboratory in a manner to prevent damage to the specimens.
Include information for reporting of test data.

1. Slump and air content shall be determined at the beginning of each day’s pour and for each batch
of concrete sampled for compressive strength tests. Make corrections to the mix if slump, unit
weight, or air content are not within the specified tolerances. Slump and air content shall be
determined by ASTM C143 and ASTM C173 respectively.

2. Make sets of four acceptance cylinders for strength testing for each 50 yards of concrete or
fraction thereof for each class and strength for each day's concreting which shall be molded from
concrete samples taken at random over the duration of the pour.
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Samples of concrete for strength testing shall be representative of the concrete in-place in the
structure and shall not be taken from the first one-third of the concrete of the ready-mix truck. No
water shall be added to the concrete after samples of concrete for strength testing have been

secured.

Acceptance test cylinders shall be molded and cured in accordance with ASTM C31 from concrete

samples in accordance with ASTM C172

Provide designated testing laboratory with all field data specified to be included on concrete test

reports in paragraph 3.08.

Field sampling and testing shall be performed by ACI Certified Technicians.

3.8 LABORATORY DUTIES IN TESTING

A, Designated testing laboratory shall perform all operations of testing materials, concrete and verifying mix
designs.
B. Concrete test reports shall include the following:
1. Class and strength concrete.
2. Slump.
3. Air content.
4. Temperature of concrete mix at time of placement.
5. Date and time of molding.
6. Date and age of test specimens.
7. Location of concrete in the structure.
8. Delivery ticket serial numbers.

C. Furnish five (5) copies of all test reports to the Architect.

D.  Designated testing laboratory shall be selected by the Architect and paid by the Owner.

39 STRENGTH TESTING AND EVALUATION

A For each set of acceptance test cylinders, one cylinder shall be broken at the age of 7 days for information
and two cylinders shall be broken at the age of 28 days for acceptance. The remaining cylinder shall be
held by the laboratory for 120 days for use as a verification cylinder if required. Test in accordance with
ASTM C39, latest edition.

B. Concrete shall be considered “Questionable Concrete” where any of the following test evaluations occur:
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3.10

3.11

3.12

1. Individual test strength is more than 500 psi below specified strength; or
2. Average of any three consecutive strength tests are less than specified strength; or

3. Individual test strength is less than specified strength and the concrete represented by the test is for
concrete for a "critical" area of the structure. Critical areas of the structure are those areas which,
in the opinion of the Architect, are critical to the structural stability of the structure as a whole.

QUESTIONABLE CONCRETE

Core tests shall be made at no cost to the government, and as directed by the Architect. If core tests fail to
demonstrate the test strength required by the contract documents, or if they are impractical to obtain, and
structural analysis does not confirm the safety of the structure, the Architect may, at his discretion,
condemn the work or require load tests or additional construction. Should structural analysis confirm the
safety of the structure, the Architect may, at his discretion, accept the questionable concrete in accordance
with the Article of the General Conditions for the Acceptance of Defective Non-Conforming Work.

The Contractor shall pay all costs incurred in providing the additional testing or analysis to resolve the
acceptability of questionable concrete.

The term “Building Official” in ACI Building Code 318 shall be deemed to mean, and does mean, the
Architect.

CORE TESTS

Three representative cores shall be taken from each member or area of concrete for each test considered
"questionable". Location of cores shall be as directed by the Architect to least impair the strength of the
structure. Damaged cores shall be replaced.

Cores shall be obtained and tested in accordance with ASTM C42, latest edition except that if concrete in
the structure will be dry under service conditions, the cores shall be air dried (temperature 60 F to 80 F,
and relative humidity less than 60%) for 7 days before test and shall be tested dry. If the concrete in the
structure will be more than superficially wet under service conditions, the cores shall be immersed in
water for at least 48 hours and tested wet.

Concrete in the questionable area will be considered structurally acceptable if the average of the cores is
equal to or greater than 90% of the specified strength and no single core is more than 500 psi below
specified strength.

LOAD TESTS AND ADDITIONAL CONSTRUCTION

Load tests shall be applied and their results evaluated in accordance with Chapter 20 of ACI Building
Code 318, latest edition.

Work judged inadequate by results of a load test shall be reinforced with additional construction if so
directed by the Architect or shall be replaced.
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C.  Additional construction and replaced work shall be at the Contractor’s expense.

3.13 CONDUIT WORK

A Electrical conduits shall be buried in concrete slabs. Low conduit shall be wired to the upper side of
bottom reinforcing and top conduit shall be wired to the lower side of top steel.

B. Take care in spacing concrete around gangs or parallel conduit. Where such conduits occur, they shall be
separated by at least one inch.

END OF SECTION 033000
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SECTION 042000 - UNIT MASONRY

PART | - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Concrete masonry units.

2. Clay face brick.

3. Mortar and grout.

4. Steel reinforcing bars.

5. Masonry-joint reinforcement.

6. Ties and anchors.

7. Embedded flashing.

Related Requirements:

1. Section 071113 "Bituminous Dampproofing" for water dampproofing applied to unit masonry
assemblies.

DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.
Samples for Initial Selection:

1. Clay face brick, in the form of straps of five or more bricks.
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1.6 INFORMATIONAL SUBMITTALS

A.  Material Certificates: For each type and size of the following:

1. Masonry units.
a. For brick, include size-variation data verifying that actual range of sizes falls within specified
tolerances.

b. For exposed brick, include test report for efflorescence according to ASTM C 67.
Cementitious materials. Include name of manufacturer, brand name, and type.

Mortar admixtures.

Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
Grout mixes. Include description of type and proportions of ingredients.

Joint reinforcement.

Anchors, ties, and metal accessories.

A - o

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

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

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

C.  Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar
type, provide statement of average net-area compressive strength of masonry units, mortar type, and
resulting net-area compressive strength of masonry determined according to TMS 602/ACI 530.1/ASCE 6.

D.  Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be
used to comply with requirements.
1.7 QUALITY ASSURANCE

A.  Sample Panels: Build sample panels to verify selections made under Sample submittals and to demonstrate
aesthetic effects.

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

2. Where masonry is to match existing, build panels adjacent and parallel to existing surface.

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

4. Protect approved sample panels from the elements with weather-resistant membrane.
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5. 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 the Contract
Documents contained in sample panels unless Architect specifically approves such deviations
in writing.
1.8 DELIVERY, STORAGE, AND HANDLING

A.  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.

B.  Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use
cementitious materials that have become damp.

C.  Store aggregates where grading and other required characteristics can be maintained and contamination
avoided.

D.  Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in
delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.

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

1.9 FIELD CONDITIONS

A.  Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof
sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.

1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls, and hold cover securely in
place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure
cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe, and hold cover in
place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days
after building masonry walls or columns.

C.  Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or
painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
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1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on
ground and over wall surface.

2. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing
mortar and dirt onto completed masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do
not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing
conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F (4
deg C) and higher and will remain so until masonry has dried, but not less than seven days after
completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1

A.

22

23

MANUFACTURERS

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a
uniform blend within the ranges accepted for these characteristics, from single source from single
manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for
exposed masonry, from single manufacturer for each cementitious component and from single source or
producer for each aggregate.

UNIT MASONRY, GENERAL

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

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

CONCRETE MASONRY UNITS

CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of
2150 psi (14.8 MPa).
2. Density Classification: Lightweight.
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3.

Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less than nominal dimensions.

24 BRICK

A.  General: Provide shapes indicated and as follows, with exposed surfaces matching finish and color of
exposed faces of adjacent units:

1.

2.

For ends of sills and caps and for similar applications that would otherwise expose unfinished brick
surfaces, provide units without cores or frogs and with exposed surfaces finished.

Provide special shapes for applications where shapes produced by sawing would result in sawed
surfaces being exposed to view.

B.  Clay or Concrete Face Brick or Brick Paver: Facing brick complying with ASTM C 216.

1
2.
3.
4

Brick Allowance — Allow $2,500.00 per thousand; color and texture to be selected by Architect.
Grade: SW.

Type: FBS.

Unit Compressive Strength: Provide units with minimum average net-area compressive strength of
3000 psi (20.6 MPa).

Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested
according to ASTM C 67.

Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated "not
effloresced.”

Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) high by 7-5/8 inches
(194 mm) long.

25 MORTAR AND GROUT MATERIALS

A.  Portland Cement: ASTM C 150/C 150M, Typel or II, except Type IIl may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color indicated.

.

Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114.

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

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

D.  Masonry Cement: ASTM C 91/C 91M.
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E.  Mortar Cement: ASTM C 1329/C 1329M.
F.  Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
G.  Aggregate for Grout: ASTM C 404.

H. Water: Potable.

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

B.  Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Veneer Ties: 0.148-inch (3.77-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

Sk LD =

C.  Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder or truss type with single pair of side rods.

2.7 TIES AND ANCHORS

A.  General: Ties and anchors shall extend at least 1-1/2 inches (38 mm) into veneer but with at least a 5/8-inch
(16-mm) cover on outside face.

B.  Materials: Provide ties and anchors specified in this article that are made from materials that comply with the
following unless otherwise indicated:
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 153/A 153M, Class B-
2 coating.
2. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, Type 316.
3. Stainless-Steel Bars: ASTM A 276 or ASTM A 666, Type 304.

C.  Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) wide.
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2.8

29

2.10

1. Wire: Fabricate from 3/16-inch- (4.76-mm-) diameter, hot-dip galvanized steel wire.

Rigid Anchors: Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick by 24
inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless otherwise indicated
bent to configuration indicated.

1. Corrosion Protection: Hot-dip galvanized to comply with ASTM A 153/A 153M.

EMBEDDED FLASHING MATERIALS
Flexible Flashing: Use one of the following unless otherwise indicated:

1. Copper-Laminated Flashing: 5-0z./sq. ft. (1.5-kg/sq. m) copper sheet bonded between two layers of
glass-fiber cloth. Use only where flashing is fully concealed in masonry.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to
35 percent; of width and thickness indicated; formulated from neoprene.

Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type I (No. 15 asphalt
felt).

Weep/Cavity Vent Products: Use one of the following unless otherwise indicated:

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant polypropylene
copolymer, full height and width of head joint and depth 1/8 inch (3 mm) less than depth of outer
wythe, in color selected from manufacturer's standard.

Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the
wall cavity.
1. Configuration: Provide one of the following:
a. Strips, not less than 3/4 inch (19 mm) 1-1/2 inches (38 mm) thick and 10 inches (250 mm)
high, with dimpled surface designed to catch mortar droppings and prevent weep holes from
clogging with mortar.

MASONRY CLEANERS

Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout
stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging
masonry surfaces. Use product expressly
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approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

2.11 MORTAR AND GROUT MIXES

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

1. Do not use calcium chloride in mortar or grout.

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

C.  Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types
of mortar for applications stated unless another type is indicated or needed to provide required compressive

strength of masonry.

1. For masonry below grade or in contact with earth, use Type M.

2. For reinforced masonry, use Type M.

3. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for interior

load-bearing walls; for interior nonload-bearing partitions; and for other applications where another
type is not indicated, use Type N.
4. For interior nonload-bearing partitions, Type O may be used instead of Type N.

D.  Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply
with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day
compressive strength indicated, but not less than 2000 psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) 10 to 11 inches (250 to 280 mm) as
measured according to ASTM C 143/C 143M.

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 the Work.
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1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that impair mortar bond.

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.

32 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, unchipped 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. Mix
units from several pallets or cubes as they are placed.

F. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq.
cm) per minute when tested according to ASTM C 67. Allow units to absorb water so they are damp but not
wet at time of laying.

33 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (12 mm) or
minus 1/4 inch (6 mm).

2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2 inch
(12 mm).

3. For location of elements in elevation, do not vary from that indicated by more than plus or minus 1/4

inch (6 mm) in a story height or 1/2 inch (12 mm) total.
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B. Lines and Levels:

1.

2.

C. Joints:

L.

2.

For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10
feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum.

For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level
by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2-inch (12-
mm) maximum.

For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3
m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.

For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and
control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20
feet (6 mm in 6 m), or 1/2-inch (12-mm) maximum.

For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8
inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.

For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10
feet (6 mm in 3 m),) or 1/2-inch (12-mm) maximum.

For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16
inch (1.5 mm) except due to warpage of masonry units within tolerances specified for warpage of
units.

For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm),
with a maximum thickness limited to 1/2 inch (12 mm).

For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8
inch (3 mm).

For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) or
minus 1/4 inch (6 mm).

For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3
mm). Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch (3 mm).
For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than
1/16 inch (1.5 mm) from one masonry unit to the next.

34 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 a running bond; do
not use units with less-than-nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.
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C.  Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches
(50 mm). Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal
4-inch (100-mm) horizontal face dimensions at corners or jambs.

D.  Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below;
do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry
units and mortar, and wet brick if required before laying fresh masonry.

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

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

G.  Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire
mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

H.  Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and
similar items unless otherwise indicated.
35 MORTAR BEDDING AND JOINTING
A.  Lay hollow brick and CMUs as follows:

1 Bed face shells in mortar and make head joints of depth equal to bed joints.

2 Bed webs in mortar in all courses of piers, columns, and pilasters.

3. Bed webs in mortar in grouted masonry, including starting course on footings.

4 Fully bed entire units, including areas under cells, at starting course on footings where cells are not
grouted.

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed anchors and ties
1n mortar.

B.  Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless
otherwise indicated.

C.  Cutjoints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless
otherwise indicated.

D.  Cutjoints flush where indicated to receive dampproofing and cavity wall insulation.

3.6 COMPOSITE MASONRY

A.  Bond wythes of composite masonry together as follows:
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3.7

3.8

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints.

a. Where bed joints of both wythes do not align, use adjustable-type (two-piece-type)
reinforcement with continuous horizontal wire in facing wythe attached to ties.

Corners: Provide interlocking masonry unit bond in each wythe and course at corners unless otherwise
indicated.

1. Provide continuity with masonry-joint reinforcement at corners by using prefabricated L-shaped units
as well as masonry bonding.

Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown at juncture, bond
walls together as follows:

1. Provide continuity with masonry-joint reinforcement by using prefabricated T-shaped units.

CAVITY WALLS

Bond wythes of cavity walls together as follows:

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints.
a. Where bed joints of both wythes align, use ladder-type reinforcement extending across both
wythes.

b. Where bed joints of wythes do not align, use adjustable-type (two-piece-type)
reinforcement with continuous horizontal wire in facing wythe attached to ties.

c. Where one wythe is of clay masonry and the other of concrete masonry, use adjustable-type
(two-piece-type) reinforcement with continuous horizontal wire in facing wythe attached to
ties to allow for differential movement regardless of whether bed joints align.

Keep cavities clean of mortar droppings and other materials during construction. Bevel beds away from
cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or remove mortar fins
protruding into cavity.

MASONRY-JOINT REINFORCEMENT

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

1. Space reinforcement not more than 16 inches (406 mm) o.c.
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B.  Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

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

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

E.  Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column
fireproofing, pipe enclosures, and other special conditions.

3.9 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 and expansion joints without provision to allow for in-plane wall or partition
movement.

B.  Form control joints in concrete masonry using one of the following methods:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill
resultant core with grout, and rake out joints in exposed faces for application of sealant.
2. Install preformed control-joint gaskets designed to fit standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep head
joints free and clear of mortar, or rake out joint for application of sealant.
4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry is complete

for application of sealant.

3.10 FLASHING, WEEP HOLES, AND CAVITY 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. Install cavity vents at shelf angles,
ledges, and other obstructions to upward flow of air in cavities, and where indicated.

B.  Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.
Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover
with mortar. Before covering with mortar, seal penetrations in flashing with adhesive, sealant, or
tape as recommended by flashing manufacturer.

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned up
a minimum of § inches (200 mm), and through inner wythe to within 1/2 inch (13 mm) of the interior
face of wall in exposed masonry. Where interior face of wall is to receive furring or framing, carry
flashing
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completely through inner wythe and turn flashing up approximately 2 inches (50 mm) on interior
face.

3. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2
inch (13 mm) back from outside face of wall, and adhere flexible flashing to top of metal drip edge.

4. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing to top of metal
flashing termination.

5. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

C.  Install weep holes in exterior wythes and veneers in head joints of first course of masonry immediately

above embedded flashing.
1. Use specified weep/cavity vent products to form weep holes.
2. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

D.  Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage
material.

3.11 REINFORCED UNIT MASONRY INSTALLATION

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

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

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

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

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

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement,
including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).
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3.12 REPAIRING, POINTING, 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 the 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 as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of
masonty.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with
liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces

thoroughly with clear water.
5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
6. Clean stone trim to comply with stone supplier's written instructions.

3.13 MASONRY WASTE DISPOSAL

A.  Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At
completion of unit masonry work, remove from Project site.

END OF SECTION 042000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

1.2

1.3

SECTION INCLUDES
Section includes fabrication and erection of structural steel indicated in the Contract Documents
or otherwise required for proper completion of the work.

RELATED SECTIONS

REFERENCES
AISC — Code of Standard Practice for Steel Buildings and Bridges

AISC — Load and Resistance Factor Design (LRFD) Specification for Structural Steel
Buildings.

AISC — Specifications of Structural Joints using ASTM A325 or A490 bolts approved by the
Research Council in Structural Connections.

AWS D1.1 — Structural Welding Code.
AWS AS.1 — Specification for Carbon Steel Electrodes for Shield Metal Arc Welding.
AWS A5.5 — Specification for Low-Alloy Steel Covered Arc Welding Electrodes.

AWS A5.17 — Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc
Welding.

AWS A5.20 — Specification for Carbon Steel Electrodes for Flux Cored Arc Welding.
SSPC — Steel Structures Painting Manual.
ASTM A36 — Standard Specification for Structural Steel.

ASTM A53 — Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded, and Seamless.

ASTM A108 — Standard Specification for Steel Bar, Carbon and Allow, Cold-Finished,
Standard Quality.

ASTM A123 — Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.

ASTM A153 — Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
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AA.

BB.

1.4

ASTM A780 — Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

ASTM A307 — Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

ASTM A325 — Standard Specification for Structural Bolts, Heat Treated, 120/105 KSI
Minimum Tensile Strength.

ASTM A490 — Standard Specification for Heat-Treated Steel Structural Bolts, 150 KSI
Minimum Tensile Strength.

ASTM AS500 — Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Tubing in Rounds and Shapes.

ASTM AS501 — Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing.

ASTM AS572 — Standard Specification for High-Strength Low-Alloy Columbium-Vanadium
Steels of Structural Quality.

ASTM A992 — Standard Specification for Steel for Structural Shapes for Use in Building
Framing.

ASTM F436 — Standard Specification for Hardened Steel Washers.

ASTM F844 — Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General
Use.

ASTM A6 — Standard Specification for General Requirements for Rolled Structural Steel Bars,
Plates, Shapes, and Sheet Piling.

ASTM F1554 — Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength.

ASTM A673 — Standard Specification for Sampling Procedure for Impact Testing of Structural
Steel.

ANSI/AISC 341-02 — Seismic Provisions for Structural Steel Buildings.

SUBMITTALS

Contact Structural Engineer’s Construction Administration Division prior to detailing structural
steel shop drawings.

Reproduction of Structural Drawings for shop drawings is not permitted. Electronic drawing
files may be provided to the Contractor at the engineer’s discretion.
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1.5

1.6

Submit shop drawings for review.

Shop drawings shall clearly indicate the profiles, sizes, ASTM Grade, spacings and locations of
all structural steel members, including connections, attachments, anchorage’s, framed openings,
sizes and types of fasteners, method of tightening fasteners, cambers, and the number, type and
spacing of the headed shear connectors.

For record only, submit written Welding Procedure Specifications (WPS) for each type of
welded joint used in accordance with AWS D1.1.

Maintain at construction office mill certification that the steel supplied meets the specifications.

Maintain at construction office certification that high strength bolts supplied meet the
specifications.

Submit certification that the fabricator meets the required qualifications and ultrasonic testing
reports for complete penetration welds. If fabricator has to have an independent testing agency
to inspect fabrication as required by these specifications, submit the name and qualifications of
the independent testing agency.

Submit certification that the erector meets the required qualifications.

Upon request, submit the erection sequence and procedures to be used by the steel erector.

Upon request, submit shop measurements for camber.

QUALITY ASSURANCE
Headed Studs

1. Inspection and testing shall be in accordance with AWS D1.1

2. The inspector shall verify the pre-production testing in accordance with Section 7.7.1 of
AWS DI1.1.
3. The inspector shall perform periodic inspection of all headed stud welding.

4. Bend tests shall be conducted as required by Section 7.8.1 of AWS D1.1. In addition; a
minimum of 5% of all headed studs shall be subjected to bend tests. Retest all studs on
any member that has a stud failing the bend test.

FABRICATOR’S QUALIFICATIONS

Steel fabricator shall be certified by the American Institute of Steel Construction (AISC)
Quality Certification Program for Conventional Steel Buildings (Sbd) and, if required by the
Building Code, approved by the Building Official. In addition, fabricator shall ultrasonically
inspect 100% of the complete penetration welds performed in the shop.
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B. Fabricator not certified by the AISC Quality Certification Program shall have fabrication
procedures and fabricated steel tested and inspected by an independent testing agency. Payment
of these tests and inspections shall be by the fabricator. Tests and inspections shall be performed
by AWS Certified Welding Inspectors. Prior to delivery of structural steel to the project, submit
copies of the inspection reports to the Structural Engineer. The purpose of this inspection is to
enable the testing/inspection agency to verify that, in general, the steel is being fabricated in
accordance with the Contract Documents. A minimum of one trip per week is recommended.
The first trip should be scheduled in the early stages of fabrication. Contact Structural Engineer
prior to initial inspection. Tests and inspections shall include the following:

1. Examine mill test reports and verify that material being used is the same as the mill test
reports.
2. Review the fabricator's written welding procedures. Verify that the fabricator's welding

procedures are being followed. Verify that welders are certified with current papers and
that they demonstrate proper techniques.

3. Observe high strength bolting procedures. Verify that shop installation of high strength
bolts conform to AISC specifications.

4. Camber
a. Measure 25% of all cambered steel members (in field) prior to erection for
compliance with the AISC Code of Standard Practice. Camber shall be checked at

mid-point of member length.

5. Examine joint preparation for complete penetration joints. Ultrasonically inspect 100% of
the complete penetration welds performed in the shop.

6. Examine fillet welds for proper size, profile, throat, porosity and end returns.
7. Examine steel members for lamellar tearing. Spot check dimensions and hole sizes.

8. Examine bolted areas for burrs.

1.7 ERECTOR’S QUALIFICATION

A. Erector shall be experienced in erecting structural systems similar in complexity to this project
as evidenced by 10 completed projects.

B. Erector shall have a minimum of 5 years experience in the erection of structural steel or is an
AISC Certified Advanced Steel Erector.
1.8 STORAGE
A. Store materials off ground to permit easy access for inspection and identification. Store steel

members and packaged items in a manner that provides protection against contact with
deleterious materials.
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PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

2.5

ANCHOR RODS

Anchor rods shall be threaded rods conforming to ASTM F1554 Gr. 36 unless noted otherwise
on the drawings. The anchor rods shall be threaded at both ends.

Provide a heavy hexagonal nut threaded and tack welded to the bottom of each rod unless noted
otherwise on the structural documents. The nut shall conform to ASTM F844.

Provide two hexagonal nuts and two plain steel washers at the top of each rod. The nuts and
washers shall conform to ASTM F844.

Provide 3/8 inch thick plate washers with standard holes in lieu of top steel washers on base
plates with oversized holes. Oversized holes are defined as any hole that is larger than a
standard hole as defined in Chapter J of the AISC Specification. Recommended base plate holes
as given in the AISC Manual are considered oversized holes. The plate washer shall be square
and shall be a minimum size of 3/4 inch + the actual hole diameter. Plate washers shall be sized
as required to provide a minimum 3/8 inch lap over hole in base plate, but minimum of 3 inch x
3 inch and shall be centered over the hole.

ROLLED STEEL SHAPES, PLATES, AND BARS

Rolled steel W shapes shall conform to ASTM A992, 50 ksi minimum yield strength, unless
noted otherwise on the contract drawings.

ASTM A572, Grade 50 may be substituted for ASTM A992

Rolled steel M, S, HP, C, MC, and L shapes shall conform to ASTM A36, 36 ksi minimum
yield strength, unless noted otherwise on the contract drawings.

Plates and Bars shall conform to ASTM A36, 36 ksi minimum yield strength, unless noted
otherwise on the contract drawings.

SQUARE/RECTANGULAR HOLLOW STRUCTURAL STEEL SECTIONS

Square/rectangular hollow structural steel sections shall conform to ASTM A500, Grade B, 46
ksi minimum yield strength.

ROUND HOLLOW STEEL PIPE

Round hollow steel pipe shall conform to ASTM A53, Grade B, 35 ksi minimum yield strength.

NON-HIGH-STRENGTH FASTENERS

Non-high-strength bolts shall conform to ASTM A307, Grade A, 60 ksi minimum, where noted
on the Structural Drawings.
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2.6

2.7

2.9

2.10

Hardened steel washers shall conform to ASTM F436.

HIGH-STRENGTH FASTENERS

High-strength bolts shall conform to ASTM A325 or ASTM A490 as noted on the Structural
Drawings.

Provide 3/4 inch minimum diameter bolts, unless noted otherwise.
Hardened steel washers shall conform to ASTM F436.

Spline-type tension control bolts, plain hardened washers and suitable nuts are an acceptable
alternate design bolt assembly.

Do not use load indicating washers.

HEADED STUDS
Headed steel studs shall conform to the requirements of AWS D1.1
Provide 3/4-inch diameter headed steel studs, unless noted otherwise.

Provide heat-resistant ceramic arc shields with studs.

ROUND RODS
Rods shall conform to ASTM, A36

The rods shall be threaded at each end. The rods shall be smooth for the entire length.

FORGED STEEL HARDWARE ITEMS

Structural hardware items such as clevises, turnbuckles, sleeve nuts, recessed-pin nuts, and
cotter pins shall comply with the dimensions, weights, and design strengths as set forth in tables
15-4 through 15-8 (as applicable) in the AISC Manual of Steel Construction, LRFD, Third
edition.

Material shall comply with SAE C-1035, C 1030, or other steel alloy approved equal.

EXPANSION ANCHORS

Expansion anchors shall be Hilti HSL-3 Heavy Duty Expansion Sleeve Anchors supplied by
Hilti Fastening Systems, the Hilti HDA Undercut Anchors supplied by Hilti Fastening Systems,
or the Strong Bolt Anchors supplied by Simpson Strong-Tie Co.
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2.11 ADHESIVE ANCHORS
A.  Adhesive anchors shall consist of:

1. An all-thread steel anchor conforming to ASTM A307, Grade A or ASTM A36, zinc
plated in accordance with ASTM B633, unless noted otherwise on the Structural
Drawings, and

2. An adhesive conforming to HIT HY150 injection adhesive (HIT HY20 adhesive for
masonry construction with voids) supplied by Hilti Fastening Systems, EPCON System
Ceramic 6 epoxy adhesive supplied by ITW Ramset/Red Head, Power-Fast epoxy

injection gel supplied by Powers Fastening, Acrylic-Tie adhesive supplied by Simpson
Strong-Tie Co., or approved equal.

2.12 WELD ELECTRODES
A. E-70 series low hydrogen electrodes shall conform to AWS A5.1, AS.5, A5.17, or A5.20.

B. Properly store electrodes to maintain flux quality.

2.13 PRIMER

A. Oxide primer shall conform to AISC Specifications, Code of Standard Practice, and SSPC Steel
Structure Painting Manual, unless indicated otherwise.

B. Paint primer shall be free of lead and chromate and shall comply with State and Federal volatile
organic compound (VOC) requirements.

C. Paint primer shall be compatible with finish coating.

2.14 GALVANIZING
A. Galvanized coating shall conform to ASTM A123.

B. Galvanize bolts, nuts, and washers in accordance with ASTM A153 when used to connect steel
members that are specified to be galvanized.

C. Expansion anchors or adhesive anchors specified to be galvanized shall be mechanically
galvanized in accordance with ASTM B695, Class 65, Type L.

PART 3 - EXECUTION

3.1 GENERAL

A. Fabricate and erect structural steel in accordance with AISC Specifications and Code of
Standard Practice.
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3.2

3.3

3.4

3.5

Notify Architect/Structural Engineer and Structural Testing/Inspection Agency at least 48 hours
prior to structural steel fabrication and erection.

ANCHOR BOLT (ROD) SETTING

Provide templates for setting anchor bolts (rods). Position anchor bolts (rods) by using
templates with two nuts to secure in place prior to placement of concrete.

Do not erect steel where anchor bolt (rod) nuts will not have full threads.

CONNECTIONS
Provide a minimum of two fasteners at each bolted connection.
Ensure fasteners are lubricated prior to installation.

Provide high-strength bolted connections in accordance with AISC Specifications for Structural
Joints using ASTM A325 or A490 Bolts.

Provide connections for expansion and contraction where steel beams connect to concrete walls

or concrete columns and at expansion joints. Secure nuts on bolts against loosening. (Dent
threads with a chisel.)

FASTENER INSTALLATION
Bolts shall be installed in holes of the connection and brought to snug tight condition. Tighten
connection progressing systematically from the most rigid part to the free edges of the

connection to minimize relaxation of the bolts.

High-strength bolts installed shall have a hardened washer under the element turned in
tightening.

Installation and tightening of bolts shall conform to the AISC Specifications for Structural
Joints.

HEADED STUDS
Headed studs shall be welded in accordance with AWS D1.1.

Remove shields after welding studs.

EXPANSION ANCHOR INSTALLATION
Install in accordance with manufacturer’s recommendation.

Minimum embedment shall be equal to 6 times the anchor diameter unless noted otherwise.
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3.7

3.8

3.9

3.11

3.12

ADHESIVE ANCHOR INSTALLATION
Install in accordance with manufacturer’s recommendation.

Minimum embedment shall be equal to 9 times the anchor diameter unless noted otherwise.

WELDING
Comply with AWS Structural Welding Code. Use prequalified weld procedures.

Provide end returns where fillet welds terminate at end or sides. Returns shall be continuous for
a distance of not less than two time

Complete penetration joints shall be back gouged to sound metal before the second side is
welded or have 1/4 inch root opening with 3/16 x 1 inch backing bar. Access holes are required.
Filling access holes is not required.

Remove all slag and weld splatter from deposited weld metal.

Weld access holes shall be as shown on the structural drawings. The weld access hole shall be
ground smooth to a surface roughness value not to exceed 500 micro in., and shall be free of
notches and gouges. Notches and gouges shall be repaired.

SPLICING

Splice members only where indicated unless authorized in writing by Structural Engineer.

Provide shim plates at bottom flange splice at continuous beam splices with different depths.

CUTTING
Do not use flame cutting to correct errors unless authorized in writing.

Re-entrant corners shall have a minimum radius of one inch and be free of notches. Notches
and gouges resulting from flame cutting shall be finished to a smooth appearance.

MILL SCALE

Remove loose mill scale.

BOLT HOLES

Cut, drill, or punch holes perpendicular to metal surfaces. Do not enlarge holes by burning. Drill
or punch holes in bearing plates. Remove burrs.
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3.13 PRIMING STEEL

A. Prime steel that is not encased in concrete, plaster, or sprayed fireproofing. Do not shop prime
in areas to be field welded, contact surfaces of slip critical connections, or areas to receive
special finishes.

B. Field prime, as required, steel that has been welded or that is not primed after connections have
been tightened.
C. Verify primer requirements with Architect for building without fireproofing.

3.14 GALVANIZING

A. Galvanize shelf angles that support the exterior building veneer, for example brick shelf angles.
B. Galvanize environmentally exposed steel; for example, mechanical equipment supports.
C. Touch-up welds and abrasions in galvanized members in accordance with ASTM A780.

END OF SECTION 051200
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

B.

SUMMARY

Section Includes:

1. Framing with dimension lumber.

2. Framing with engineered wood products.

3. Rooftop equipment bases and support curbs.
4, Wood blocking and nailers.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements
2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by

treating plant that treated materials comply with requirements.

INFORMATIONAL SUBMITTALS

Material Certificates: For dimension lumber specified to comply with minimum allowable unit stresses.
Indicate species and grade selected for each use and design values approved by the ALSC Board of
Review.

Evaluation Reports: For the following, from ICC-ES:

Wood-preservative-treated wood.
Fire-retardant-treated wood.
Engineered wood products.
Power-driven fasteners.
Powder-actuated fasteners.
Expansion anchors.

Metal framing anchors.

RN e

PART 2 - PRODUCTS

2.1

A.

WOOD PRODUCTS, GENERAL

Certified Wood: Materials shall be produced from wood obtained from forests certified by an FSC-
accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest
Stewardship for the following:
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Dimension lumber framing.
Parallel-strand lumber.
Prefabricated wood I-joists.
Rim boards.

Miscellaneous lumber.

Sk W=

Wall Framing

1. All exterior wall framing, unless noted otherwise, shall be TimberStrand LSL manufactured by
Trus Joist Weyerhaeuser or approved alternative

2. All LSL framing shall have a minimum Modulus of Elasticity of 1.3x106 psi.

3. All LSL in contact with concrete shall be treated with StandGuard zinc borate.

Roof Framing

L. All primary roof members shall be Trus Joist manufacturered my Weyerhaeuser or approved
alternative

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by
the ALSC Board of Review. Provide lumber graded by an agency certified by the ALSC Board of Review
to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Provide dressed lumber, S4S, unless otherwise indicated.

Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated.

WOOD-PRESERVATIVE-TREATED LUMBER
Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2 for interior construction not
in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground,

and Use Category UC4a for items in contact with the ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or
chromium. Do not use inorganic boron (SBX) for sill plates.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is
warped or that does not comply with requirements for untreated material.

Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of
Review.

Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in
connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or concrete.

3. Wood floor plates that are installed over concrete slabs-on-grade.
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2.4

2.5

PART 3 -

3.1

A.

PLYWOOD BACKING PANELS

Equipment Backing Panels: DOC PS 1, Exterior, AC, fire-retardant treated, in thickness indicated or, if
not indicated, not less than 3/4-inch (19-mm) nominal thickness.

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in this
article for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or
in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

Power-Driven Fasteners: NES NER-272.

Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with

ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

MISCELLANEOUS MATERIALS

Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch

(25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from manufacturer's standard

widths to suit width of sill members indicated.

Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's

standard widths to suit width of sill members indicated.

EXECUTION

INSTALLATION, GENERAL

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit
rough carpentry to other construction; scribe and cope as needed for accurate fit. Locate nailers, blocking,
and similar supports to comply with requirements for attaching other construction.

Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame
Construction,” unless otherwise indicated.

Framing with Engineered Wood Products: Install engineered wood products to comply with
manufacturer's written instructions.

Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed
to view.

Shear Wall Panels: Install shear wall panels to comply with manufacturer's written instructions.
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F. Metal Framing Anchors: Install metal framing anchors to comply with manufacturer's written
instructions. Install fasteners through each fastener hole.

G. Do not splice structural members between supports unless otherwise indicated.
H.  Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.

L Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible
flashing separator between wood and metal decking.

J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with
the following:

1. NES NER-272 for power-driven fasteners.
. Table 2304.9.1, "Fastening Schedule," in FBC's International Building Code.
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate
Attachments," in FBC's International Residential Code for One- and Two-Family Dwellings.

3.2 PROTECTION
A.  Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection,
inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution
by spraying to comply with EPA-registered label.
B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes sufficiently wet

that moisture content exceeds that specified, apply EPA-registered borate treatment. Apply borate
solution by spraying to comply with EPA-registered label.

END OF SECTION 061000
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

IPART - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Wood blocking, cants, and nailers.

1.3 DEFINITIONS

A. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater but less than 5
inches nominal (114 mm actual) in least dimension.

B. Lumber grading agencies, and the abbreviations used to reference them, include the
following:

NeLMA: Northeastern Lumber Manufacturers' Association.
NHLA: National Hardwood Lumber Association.

NLGA: National Lumber Grades Authority.

SPIB: The Southern Pine Inspection Bureau.

WCLIB: West Coast Lumber Inspection Bureau.

WWPA: Western Wood Products Association.
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1.4 SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate component
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements.
Indicate type of preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements.
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Include physical properties of treated materials based on testing by a qualified
independent testing agency.

3. For fire-retardant treatments specified to be High-Temperature (HT) type include
physical properties of treated lumber both before and after exposure to elevated
temperatures, based on testing by a qualified independent testing agency
according to ASTM D 5664.

4. For products receiving a waterborne treatment, include statement that moisture content
of treated materials was reduced to levels specified before shipment to Project
site.

5. Include copies of warranties from chemical treatment manufacturers for each type of
treatment.

B. Research/Evaluation Reports: For the following, showing compliance with building code in
effect for Project:

Preservative-treated wood.
Fire-retardant-treated wood.
Power-driven fasteners.
Powder-actuated fasteners.
Expansion anchors.

Metal framing anchors.
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1.5 QUALITY ASSURANCE

A. Forest Certification: For the following wood products, provide materials produced from
wood obtained from forests certified by an FSC-accredited certification body to comply
with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship":

1. Miscellaneous lumber.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers between each bundle to provide air circulation. Provide for air
circulation around stacks and under coverings.

B. Deliver interior wood materials that are to be exposed to view only after building is enclosed

and weatherproof, wet work other than painting is dry, and HVAC system is operating
and maintaining temperature and humidity at occupancy levels.

2PART - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL
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A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review. Provide lumber graded by an
agency certified by the ALSC Board of Review to inspect and grade lumber under the
rules indicated.

Factory mark each piece of lumber with grade stamp of grading agency.

For exposed lumber indicated to receive a stained or natural finish, mark grade stamp
on end or back of each piece or omit grade stamp and provide certificates of grade
compliance issued by grading agency.

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for
moisture content specified. Where actual sizes are indicated, they are minimum
dressed sizes for dry lumber.

4, Provide dressed lumber, S4S, unless otherwise indicated.

N —

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process: AWPA C2, except that lumber that is not in
contact with the ground and is continuously protected from liquid water may be treated
according to AWPA C31 with inorganic boron (SBX).

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium.
2. For exposed items indicated to receive a stained or natural finish, use chemical

formulations that do not require incising, contain colorants, bleed through, or
otherwise adversely affect finishes.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use
material that is warped or does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC
Board of Review.

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of
each piece or omit marking and provide certificates of treatment compliance

issued by inspection agency.

D. Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, and waterproofing.
2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with

masonry or concrete.
23 FIRE-RETARDANT-TREATED MATERIALS
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A. General: Comply with performance requirements in AWPA C20 (lumber) and AWPA C27

(plywood).
1. Use treatment that does not promote corrosion of metal fasteners.
. Use Exterior type for exterior locations and where indicated.
3. Use Interior Type A, High Temperature (HT) for enclosed roof framing, framing in attic
spaces, and where indicated.
4. Use Interior Type A, unless otherwise indicated.

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and
inspecting agency acceptable to authorities having jurisdiction.

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of
each piece or omit marking and provide certificates of treatment compliance
issued by inspection agency.

C. For exposed items indicated to receive a stained or natural finish, use chemical formulations
that do not bleed through, contain colorants, or otherwise adversely affect finishes.

D. Application: Treat all items indicated on Drawings, and the following:
1. All Concealed blocking.
2.4 DIMENSION LUMBER FRAMING

A. Maximum Moisture Content: 15 percent for 2-inch nominal (38-mm actual) thickness or less,
19 percent for more than 2-inch nominal (38-mm actual) thickness.

B. Other Framing: No. 2 grade and any of the following species:

Hem-fir (north); NLGA.

Southern pine; SPIB.

Douglas fir-larch; WCLIB or WWPA.

Mixed southern pine; SPIB.

Spruce-pine-fir; NLGA.

Douglas fir-south; WWPA.

Hem-fir; WCLIB or WWPA.

Douglas fir-larch (north); NLGA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
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2.5 MISCELLANEOUS LUMBER

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of
other construction, including the following:
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1.

Nailers.

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 15

S I o e

percent maximum moisture content and any of the following species:

Hem-fir (north); NLGA.

Mixed southern pine; SPIB.

Spruce-pine-fir; NLGA.

Hem-fir; WCLIB, or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
Western woods; WCLIB or WWPA.

Northern species; NLGA.

Eastern softwoods; NeLMA.

C. For concealed boards, provide lumber with 15 percent maximum moisture content and any of

N —
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the following species and grades:

Mixed southern pine, No. 2 grade; SPIB.

Hem-fir or hem-fir (north), Construction or 2 Common grade; NLGA, WCLIB, or
WWPA.

Spruce-pine-fir (south) or spruce-pine-fir, Construction or 2 Common grade; NeLMA,
NLGA, WCLIB, or WWPA.

Eastern softwoods, No. 2 Common grade; NELMA.

Northern species, No. 2 Common grade; NLGA.

Western woods, Construction or No. 2 Common grade; WCLIB or WWPA.

D. For blocking not used for attachment of other construction Utility, Stud, or No. 3 grade

lumber of any species may be used provided that it is cut and selected to eliminate
defects that will interfere with its attachment and purpose.

E. For blocking and nailers used for attachment of other construction, select and cut lumber to

eliminate knots and other defects that will interfere with attachment of other work.

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots

2.6

capable of producing bent-over nails and damage to paneling.

FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified

in this Article for material and manufacture.

Where carpentry is exposed to weather, in ground contact, pressure-preservative treated,
or in area of high relative humidity, provide fasteners with hot-dip zinc coating
complying with ASTM A 153/A 153M.

B. Nails, Brads, and Staples: ASTM F 1667.
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C. Power-Driven Fasteners: NES NER-272.
D. Wood Screws: ASME B18.6.1.

E. Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads
and reamer wings, length as recommended by screw manufacturer for material being
fastened.

F. Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M).

G. Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class
4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

H. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to 6 times the load imposed when
installed in unit masonry assemblies and equal to 4 times the load imposed when
installed in concrete as determined by testing per ASTM E 488 conducted by a qualified
independent testing and inspecting agency.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class
Fe/Zn 5.
2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F

594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade Al or A4).

3PART - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.
Fit carpentry to other construction; scribe and cope as needed for accurate fit. Locate
furring, nailers, blocking, grounds, and similar supports to comply with requirements

for attaching other construction.

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install
continuous flexible flashing separator between wood and metal decking.

C. Framing Standard: Comply with AF&PA's "Details for Conventional Wood Frame
Construction," unless otherwise indicated.

D. Metal Framing Anchors: Install metal framing to comply with manufacturer's written
instructions.

E. Do not splice structural members between supports, unless otherwise indicated.
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F. Provide blocking and framing as indicated and as required to support facing materials,
fixtures, specialty items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections
where framing or blocking does not provide a surface for fastening edges of
panels. Space clips not more than 16 inches (406 mm) o.c.

G. Sort and select lumber so that natural characteristics will not interfere with installation or with
fastening other materials to lumber. Do not use materials with defects that interfere
with function of member or pieces that are too small to use with minimum number of
joints or optimum joint arrangement.

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated

lumber.
1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

I. Securely attach carpentry work to substrate by anchoring and fastening as indicated,
complying with the following:

1. NES NER-272 for power-driven fasteners.

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

3. Table 23-1I-B-1, "Nailing Schedule," and Table 23-1I-B-2, "Wood Structural Panel
Roof Sheathing Nailing Schedule," in ICBO's Uniform Building Code.

4. Table 2305.2, "Fastening Schedule," in BOCA's BOCA National Building Code.

5. Table 2306.1, "Fastening Schedule," in SBCCI's Standard Building Code.

6. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2),
"Alternate Attachments," in ICC's International Residential Code for One- and
Two-Family Dwellings.

7. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2),
"Alternate Attachments," in ICC's International One- and Two-Family Dwelling
Code.

J. Use common wire nails, unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish
materials. Make tight connections between members. Install fasteners without splitting
wood; do not countersink nail heads, unless otherwise indicated.

3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION
A. Install where indicated and where required for attaching other work. Form to shapes indicated

and cut as required for true line and level of attached work. Coordinate locations with
other work involved.
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B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with
surfaces, unless otherwise indicated.

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not
less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to
exact thickness of finish material. Remove temporary grounds when no longer
required.

33 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate
treatment. Apply borate solution by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet,

apply EPA-registered borate treatment. Apply borate solution by spraying to comply
with EPA-registered label.

END OF SECTION 061053
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SECTION 062013 - EXTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Exterior wood trim.
2. Fiber Cement siding, trim and panels
B.  Related Requirements:
1. Section 061053 "Miscellaneous Rough Carpentry" for furring, blocking, and other carpentry
work not exposed to view.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of process and factory-fabricated product. Indicate component materials,
dimensions, profiles, textures, and colors and include construction and application details.

1. Include data for wood-preservative treatment from chemical-treatment manufacturer and
certification by treating plant that treated materials comply with requirements. Indicate type of
preservative used and net amount of preservative retained. Include chemical-treatment
manufacturer's written instructions for finishing treated material.

2. For products receiving a waterborne treatment, include statement that moisture content of
treated materials was reduced before shipment to Project site to levels specified.

B. Samples: For each exposed product and for each color and texture specified.

C. Samples for Initial Selection: For each type of product involving selection of colors, profiles, or
textures.

D.  Samples for Verification:
1. For each species and cut of lumber and panel products, with half of exposed surface finished;

50 sq. in. (300 sq. cm) for lumber and 8 by 10 inches (200 by 250 mm) for panels.
2. For hardboard siding, 50 sq. in. (300 sq. cm) for board types and 8 by 10 inches (200 by 250
mm) for panels.

EXTERIOR FINISH CARPENTRY 062013 - 1



1.4 INFORMATIONAL SUBMITTALS
A. Compliance Certificates:

1. For lumber that is not marked with grade stamp.
2. For preservative-treated wood that is not marked with treatment-quality mark.

B.  Evaluation Reports: For the following, from ICC-ES:
1. Wood-preservative-treated wood.

C. Sample Warranties: For manufacturer's warranties.

1.5 QUALITY ASSURANCE

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air
circulation.

1. Protect materials from weather by covering with waterproof sheeting, securely anchored.
2. Provide for air circulation around stacks and under coverings.
1.7 FIELD CONDITIONS
A.  Weather Limitations: Proceed with installation only when existing and forecast weather conditions

permit work to be performed and at least one coat of specified finish can be applied without exposure
to rain, snow, or dampness.

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.
1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy

surface contamination and discoloration.

1.8 WARRANTY

A.  Manufacturer's Warranty for Hardboard Siding Soffits and: Manufacturer agrees to repair or replace
components that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, deformation or deterioration beyond normal
weathering.

2. Warranty Period for Factory-Applied Finish: Five years from date of Substantial Completion.

3. Warranty Period for Siding Trim (Excluding Finish): 25 years from date of Substantial
Completion.
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PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A.  Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with applicable rules of any rules-writing agency certified by the American
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified by the
ALSC's Board of Review to inspect and grade lumber under the rules indicated.

L.

2.

Factory mark each piece of lumber with grade stamp of inspection agency, indicating grade,
species, moisture content at time of surfacing, and mill.

For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp and
provide certificates of grade compliance issued by inspection agency.

B. Softwood Plywood: DOC PS 1.

C. Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC3a.

1.

Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 18
percent, respectively.

2. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium.

3. For exposed items indicated to receive transparent finish, do not use chemical formulations
that contain colorants or that bleed through or otherwise adversely affect finishes.

4, Do not use material that is warped or does not comply with requirements for untreated
material.

5. Mark lumber with treatment-quality mark of an inspection agency approved by the ALSC's

Board of Review.

a. For exposed lumber indicated to receive a stained or natural finish, mark end or back of
each piece or omit marking and provide certificates of treatment compliance issued by
inspection agency.

2.2 EXTERIOR TRIM

A.  Lumber Trim for Painted Finish match existing trim:
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Species and Grade: Redwood; RIS Clear.

Species and Grade: Western red cedar; NLGA, WCLIB, or WWPA Grade A.

Species and Grade: Hem-fir; NLGA, WCLIB, or WWPA 1 Common.

Species and Grade: Eastern white pine, eastern hemlock-balsam fir-tamarack, eastern spruce,
or white woods; NeLMA, NLGA, WCLIB, or WWPA Finish or 1 Common (Colonial).
Species and Grade: Northern white cedar; NeLMA or NLGA 1 Common.

Maximum Moisture Content: 19 percent with at least 85 percent of shipment at 12 percent or
less.

Finger Jointing: Not allowed.

Face Surface: Surfaced (smooth).
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9. Factory Priming: Factory coated on both faces and all edges, with exterior primer compatible
with topcoats specified.

Moldings for Painted Finish: MMPA WM 4, P-grade wood moldings, made from kiln-dried stock to
patterns included in MMPA's "WM)/Series Softwood Moulding Patterns."

1. Species: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine.

2. Finger Jointing: Not allowed.

Factory Priming: Factory coated on both faces and all edges, with exterior primer compatible
with topcoats specified.

Brick-Mold Pattern: WWMPA WM 180, 1-1/4 by 2 inches (32 by 51 mm).

Drip-Cap Pattern: WWMPA WM 197, 11/16 by 1-5/8 inches (17 by 41 mm).

Bed-Mold Pattern: WWMPA WM 75, 9/16 by 1-5/8 inches (14 by 41 mm).

Screen-Bead Pattern: WWMPA WM 144, 1/4 by 3/4 inch (6 by 19 mm).

W

N ke

Primed fiber cement Trim: ANSI A135.6, primed with manufacturer's standard exterior primer.
Recommended by manufacturer for exterior use.

MISCELLANEOUS MATERIALS

Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate not
less than 1-1/2 inches (38 mm) into wood substrate.

1. For face-fastening siding, provide ringed-shank siding nails or hot-dip galvanized-steel siding
nails.

2. For redwood, provide stainless steel fasteners.

3. For prefinished items, provide matching prefinished aluminum fasteners where face fastening
is required.

4, For pressure-preservative-treated wood, provide hot-dip galvanized-steel fasteners.

5. For applications not otherwise indicated, provide hot-dip galvanized-steel fasteners.

Wood Glue: Waterproof resorcinol glue recommended by manufacturer for exterior carpentry use.

Flashing: Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim" for flashing
materials installed in exterior finish carpentry.

1. Horizontal Joint Flashing for Panel Siding: Preformed, prefinished-aluminum, Z-shaped
flashing.

Continuous Soffit Vents: Fiber Cement soffit
1. Finish: paint.

Sealants: Latex, complying with ASTM C 834 Type OP, Grade NF and applicable requirements in
Section 079200 "Joint Sealants," and recommended by sealant and substrate manufacturers for
intended application.
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A.

B.

FABRICATION

Back out or kerf backs of standing and running trim wider than 5 inches (125 mm), except members
with ends exposed in finished work.

Ease edges of lumber less than 1 inch (25 mm) in nominal thickness to 1/16-inch (1.5-mm) radius
and edges of lumber 1 inch (25 mm) or more in nominal thickness to 1/8-inch (3-mm) radius.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

33

A.

B.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

Examine finish carpentry materials before installation. Reject materials that are wet, moisture
damaged, and mold damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Clean substrates of projections and substances detrimental to application.

Prime lumber and moldings to be painted, including both faces and edges, unless factory primed.

1. Cut to required lengths and prime ends.
2. Comply with requirements in Section 099113 "Exterior Painting."
INSTALLATION, GENERAL

Do not use materials that are unsound, warped, improperly treated or finished, inadequately
seasoned, or too small to fabricate with proper jointing arrangements.

1. Do not use manufactured units with defective surfaces, sizes, or patterns.
Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials.

Use concealed shims where necessary for alignment.

Scribe and cut exterior finish carpentry to fit adjoining work.

Refinish and seal cuts as recommended by manufacturer.

Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb. Install
adjoining exterior finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush
installation and 1/16-inch (1.5-mm) maximum offset for reveal installation.

5. Coordinate exterior finish carpentry with materials and systems in or adjacent to it.

D=
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3.4

3.5

3.6

3.7

6. Provide cutouts for mechanical and electrical items that penetrate exterior finish carpentry.

STANDING AND RUNNING TRIM INSTALLATION

Install flat-grain lumber with bark side exposed to weather.

Install fiber cement trim to comply with manufacturer's written instructions.

Install trim with minimum number of joints as is practical, using full-length pieces from maximum
lengths of lumber available. Do not use pieces less than 24 inches (610 mm) long, except where

necessary.

1. Use scarf joints for end-to-end joints.
2. Stagger end joints in adjacent and related members.

Fit exterior joints to exclude water.

1. Cope at returns and miter at corners to produce tight-fitting joints, with full-surface contact
throughout length of joint.

2. Plane backs of casings to provide uniform thickness across joints, where necessary for
alignment.

Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless
otherwise indicated.

1. Butt joints only over framing or blocking, nailing top and bottom on each side and staggering
joints in subsequent courses.

2. Install prefabricated outside corners as recommended by manufacturer of siding materials.

ADJUSTING

Replace exterior finish carpentry that is damaged or does not comply with requirements.

1. Exterior finish carpentry may be repaired or refinished if work complies with requirements
and shows no evidence of repair or refinishing.

Adjust joinery for uniform appearance.

CLEANING
Clean exterior finish carpentry on exposed and semiexposed surfaces.

Touch up factory-applied finishes to restore damaged or soiled areas.

PROTECTION

Protect installed products from damage from weather and other causes during construction.
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B.  Remove and replace finish carpentry materials that are wet, moisture damaged, and mold damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy

surface contamination and discoloration.

END OF SECTION 062013

EXTERIOR FINISH CARPENTRY 062013 - 7



FSU Credit Union

SECTION 071326 - SELF-ADHERING SHEET WATERPROOFING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions

and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

L. Modified bituminous sheet waterproofing.

2. Bonded HDPE or polyethylene sheet waterproofing.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review waterproofing requirements including surface preparation, substrate condition and
pretreatment, minimum curing period, forecasted weather conditions, special details and sheet
flashings, installation procedures, testing and inspection procedures, and protection and repairs.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, and tested physical and performance
properties of waterproofing.
2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate.

Shop Drawings: Show locations and extent of waterproofing and details of substrate joints and
cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing,
and other termination conditions.

1. Include setting drawings showing layout, sizes, sections, profiles, and joint details of pedestal-
supported concrete pavers.

Samples: For each exposed product and for each color and texture specified, including the following
products:

1. 8-by-8-inch (200-by-200-mm) square of waterproofing and flashing sheet.
2. 8-by-8-inch (200-by-200-mm) square of insulation.

SELF-ADHERING SHEET WATERPROOFING 071326 -1



FSU Credit Union

1.5

1.7

1.8

3. 4-by-4-inch (100-by-100-mm) square of drainage panel.
4, Paver pedestal assembly.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by waterproofing manufacturer.

Mockups: Build mockups to verify selections made under Sample submittals and to set quality
standards for installation.

1. Build for each typical waterproofing installation including accessories to demonstrate surface
preparation, crack and joint treatment, corner treatment, and protection.

a. Size: 100 sq. ft. (9.3 sq. m) in area.
b. Description: Each type of wall installation.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.
3. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.

FIELD CONDITIONS

Environmental Limitations: Apply waterproofing within the range of ambient and substrate
temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a damp or
wet substrate.

1. Do not apply waterproofing in snow, rain, fog, or mist.

Maintain adequate ventilation during preparation and application of waterproofing materials.

WARRANTY
Manufacturer's Warranty: Manufacturer's standard materials-only warranty in which manufacturer
agrees to furnish replacement waterproofing material for waterproofing that does not comply with

requirements or that fails to remain watertight within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
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B.

Installer's Special Warranty: Specified form, signed by Installer, covering Work of this Section, for
warranty period of two years.

1. Warranty includes removing and reinstalling protection board, drainage panels, insulation,
pedestals, and pavers on plaza decks.

PART 2 - PRODUCTS

2.1

22

A.

A.

MATERIALS, GENERAL

Source Limitations for Waterproofing System: Obtain waterproofing materials, protection course and
molded-sheet drainage panels from single source from single manufacturer.

MODIFIED BITUMINOUS SHEET WATERPROOFING

Modified Bituminous Sheet: Minimum 60-mil (1.5-mm) nominal thickness, self-adhering sheet
consisting of 56 mils (1.4 mm) of rubberized asphalt laminated on one side to a 4-mil- (0.10-mm-)
thick, polyethylene-film reinforcement, and with release liner on adhesive side; formulated for
application with primer or surface conditioner that complies with VOC limits of authorities having
Jurisdiction.

1. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include.

a. American Hydrotech, Inc.; VM75.

b. Carlisle Coatings & Waterproofing Inc.; CCW MiraDRI 860/861.

c. CETCO Building Materials Group, a subsidiary of AMCOL International Corp.;
Envirosheet.

Grace, W. R., & Co. - Conn.; Bituthene 3000/Low Temperature or Bituthene 4000.
Henry Company; Blueskin WP 100/200.

Meadows, W. R., Inc.; SealTight Mel-Rol.

Nervastral, Inc.; BITU-MEM.

Polyguard Products, Inc.; Polyguard 650.

Protecto Wrap Company; PW 100/60.

Tamko Building Products, Inc.; TW-60.

York Manufacturing, Inc.; HydroGard.

ATrTE@ o o

2. Physical Properties:

a. Tensile Strength, Membrane: 250 psi (1.7 MPa) minimum; ASTM D 412, Die C,
modified.

b. Ultimate Elongation: 300 percent minimum; ASTM D 412, Die C, modified.

c. Low-Temperature Flexibility: ~ Pass at minus 20 degF (minus 29 degC);
ASTM D 1970.

d. Crack Cycling:  Unaffected after 100 cycles of 1/8-inch (3-mm) movement;
ASTM C 836.

e. Puncture Resistance: 40 Ibf (180 N) minimum; ASTM E 154.
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2.4

f. Water Absorption: 0.2 percent weight-gain maximum after 48-hour immersion at 70
deg F (21 deg C); ASTM D 570.
g. Water Vapor Permeance: 0.05 perms (2.9 ng/Pa xs x sq.m) maximum;

ASTM E 96/E 96M, Water Method.
h. Hydrostatic-Head Resistance: 200 feet (60 m) minimum; ASTM D 5385.

AUXILIARY MATERIALS

General: Furnish auxiliary materials recommended by waterproofing manufacturer for intended use
and compatible with sheet waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having
Jurisdiction.

Primer: Liquid waterborne primer recommended for substrate by sheet-waterproofing material
manufacturer.

Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate by sheet-
waterproofing material manufacturer.

Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, of trowel grade or low
viscosity.

Substrate Patching Membrane: Low-viscosity, two-component, modified asphalt coating.

Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick, predrilled
at 9-inch (229-mm) centers.

Protection Course: ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic
core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Thickness: 1/4 inch (6 mm), nominal.
Thickness: 1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), nominal,
elsewhere.

3. Adhesive: Rubber-based solvent type recommended by waterproofing manufacturer for
protection course type.

Protection Course: Fan folded, with a core of extruded-polystyrene board insulation faced on one side
or both sides with plastic film, nominal thickness 1/4 inch (6 mm), with compressive strength of not
less than 8 psi (55 kPa) per ASTM D 1621, and maximum water absorption by volume of 0.6 percent
per ASTM C 272.

Protection Course: Extruded-polystyrene board insulation, unfaced, ASTM C 578, Type X, 1/2 inch
(13 mm) thick.

Protection Course: Molded-polystyrene board insulation, ASTM C 578, Type I, 0.90-Ib/cu. ft. (15-
kg/cu. m) minimum density, 1-inch (25-mm) minimum thickness.

INSULATION DRAINAGE PANELS
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Unfaced Wall-Insulation Drainage Panels: Extruded-polystyrene board insulation complying with
ASTM C 578, Type VI, 40-psi (276-kPa) minimum compressive strength; unfaced; fabricated with
shiplap or channel edges and with one side having grooved drainage channels.

1. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include:

a. DiversiFoam Products; CertiFoam 40 Drainage Board.
b. Dow Chemical Company (The); Styrofoam Perimate.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements
and other conditions affecting performance of the waterproofing.

1. Verify that concrete has cured and aged for minimum time period recommended in writing by
waterproofing manufacturer.

2. Verify that substrate is visibly dry and within the moisture limits recommended in writing by
manufacturer. Test for capillary moisture by plastic sheet method according to ASTM D 4263.

3. Verify that compacted subgrade is dry, smooth, sound, and ready to receive waterproofing
sheet.

Proceed with installation only after unsatisfactory conditions have been corrected.

SURFACE PREPARATION

Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide clean,
dust-free, and dry substrates for waterproofing application.

Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting
other construction.

Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.

Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and
other voids.

Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints and
cracks according to ASTM D 4258.

Bridge and cover expansion joints and discontinuous deck-to-wall and deck-to-deck joints with
overlapping sheet strips of widths according to manufacturer's written instructions.

1. Invert and loosely lay first sheet strip over center of joint. Firmly adhere second sheet strip to
first and overlap to substrate.
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Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135.

1. Install membrane strips centered over vertical inside corners. Install 3/4-inch (19-mm) fillets
of liquid membrane on horizontal inside corners and as follows:

a. At footing-to-wall intersections, extend liquid membrane in each direction from corner
or install membrane strip centered over corner.
b. At plaza-deck-to-wall intersections, extend liquid membrane or sheet strips onto deck

waterproofing and to finished height of sheet flashing.
Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through
waterproofing and at drains and protrusions according to ASTM D 6135.
MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION

Install modified bituminous sheets according to waterproofing manufacturer's written instructions and
recommendations in ASTM D 6135.

Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be
covered by sheet waterproofing in same day. Reprime areas exposed for more than 24 hours.

Apply and firmly adhere sheets over area to receive waterproofing. Accurately align sheets and
maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps. Overlap and seal seams,
and stagger end laps to ensure watertight installation.

1. When ambient and substrate temperatures range between 25 and 40 deg F (minus 4 and plus 5
deg C), install self-adhering, modified bituminous sheets produced for low-temperature
application. Do not use low-temperature sheets if ambient or substrate temperature is higher
than 60 deg F (16 deg C).

Horizontal Application: Apply sheets from low to high points of decks to ensure that laps shed water.

Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, construction,
and contraction joints.

Seal edges of sheet-waterproofing terminations with mastic.

Install sheet-waterproofing and auxiliary materials to tie into adjacent waterproofing.

Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit and
flatten fishmouths and blisters. Patch with sheet waterproofing extending 6 inches (150 mm) beyond

repaired areas in all directions.

Immediately install protection course with butted joints over waterproofing membrane.

INSULATION DRAINAGE-PANEL INSTALLATION

Install insulation drainage panels over waterproofed surfaces; cut and fit to within 3/4 inch (19 mm) of
projections and penetrations.
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B. Ensure that drainage channels are aligned and free of obstructions.

C. On vertical surfaces, set insulation drainage panels in adhesive or tape applied according to
manufacturer's written instructions.

D.  On horizontal surfaces, loosely lay insulation drainage panels according to manufacturer's written
instructions. Stagger end joints and tightly abut insulation units.
3.5 FIELD QUALITY CONTROL
A.  Engage a site representative qualified by waterproofing membrane manufacturer to inspect substrate
conditions, surface preparation, membrane application, flashings, protection, and drainage

components, and to furnish daily reports to Architect.

B. Prepare test and inspection reports.

3.6 PROTECTION, REPAIR, AND CLEANING
A. Do not permit foot or vehicular traffic on unprotected membrane.
B. Protect waterproofing from damage and wear during remainder of construction period.
C. Protect installed and insulation drainage panels from damage due to UV light, harmful weather
exposures, physical abuse, and other causes. Provide temporary coverings where insulation is subject
to abuse and cannot be concealed and protected by permanent construction immediately after

installation.

D.  Correct deficiencies in or remove waterproofing that does not comply with requirements; repair
substrates, reapply waterproofing, and repair sheet flashings.

E. Clean spillage and soiling from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION 071326
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SECTION 072100 - THERMAL INSULATION

IPART - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  This Section includes the following: Replace as required — an allowance will be
provided.

1.  Fiberglass Batt Insulation.

B.  Related Sections include the following:

1. NONE
1.3 DEFINITIONS

A.  Mineral-Fiber Insulation: Insulation composed of rock-wool fibers, slag-wool fibers, or
glass fibers; produced in boards and blanket with latter formed into batts (flat-cut
lengths) or rolls.

1.4 PERFORMANCE REQUIREMENTS

A.  Plenum Rating: Provide glass-fiber insulation where indicated in ceiling plenums
whose test performance is rated as follows for use in plenums as determined by testing
identical products per "Erosion Test" and "Mold Growth and Humidity Test" described
in UL 181, or on comparable tests from another standard acceptable to authorities
having jurisdiction.

1.  Erosion Test Results: Insulation shows no visible evidence of cracking, flaking,
peeling, or delamination of interior surface of duct assembly, after testing for 4
hours at 2500-fpm (13-m/s) air velocity.

2. Mold Growth and Humidity Test Results: Insulation shows no evidence of mold
growth, delamination, or other deterioration due to the effects of high humidity,
after inoculation with Chaetomium globosium on all surfaces and storing for 60
days at 100 percent relative humidity in the dark.
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1.5 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Samples for Verification: Full-size units for each type of exposed insulation indicated.

C.  Product Test Reports: Based on evaluation of comprehensive tests performed by a
qualified testing agency for insulation products.

D.  Research/Evaluation Reports: For foam-plastic insulation.

1.6 QUALITY ASSURANCE

A.  Source Limitations: Obtain each type of building insulation through one source from a
single manufacturer.

B.  Fire-Test-Response Characteristics: Provide insulation and related materials with the
fire-test-response characteristics indicated, as determined by testing identical products
per test method indicated below by UL or another testing and inspecting agency
acceptable to authorities having jurisdiction. Identify materials with appropriate
markings of applicable testing and inspecting agency.

1.  Surface-Burning Characteristics: ASTM E 84.
2. Fire-Resistance Ratings: ASTM E 119.
3.  Combustion Characteristics: ASTM E 136.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Protect insulation materials from physical damage and from deterioration by moisture,
soiling, and other sources. Store inside and in a dry location. Comply with
manufacturer's written instructions for handling, storing, and protecting during
installation.

B.  Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver plastic insulating materials to
Project site before installation time.

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

2PART - PRODUCTS
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2.1

2.2

23

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

GLASS-FIBER BLANKET INSULATION

Available Manufacturers:

1. CertainTeed Corporation.
2. Guardian Fiberglass, Inc.
3. Johns Manville.

4.  Knauf Fiber Glass.

5.

Owens Corning.

Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type II (blankets with membrane
facing), Class A (membrane-faced surface with a flame-spread index of 25 or less);
Category 1 (membrane is a vapor barrier), faced with foil-scrim-kraft, foil-scrim, or
foil-scrim-polyethylene vapor-retarder membrane on 1 face.

Where glass-fiber blanket insulation is indicated by the following thicknesses, provide
blankets in batt or roll form with thermal resistances indicated: Provide an average of
R-38 insulation within the attic space.

1. 3-1/2 inches (89 mm) thick with a thermal resistance of 13 deg F x h x sq. ft./Btu
at 75 deg F (2.3 K x sq. m/W at 24 deg C).

2. 3-5/8 inches (92 mm) thick with a thermal resistance of 13 deg F x h x sq. ft./Btu
at 75 deg F (1.9 K x sq. m/W at 24 deg C).

3. 5-1/2 inches (140 mm) thick with a thermal resistance of 19 deg F x h x sq. ft./Btu
at 75 deg F (3.3 K x sq. m/W at 24 deg C).

4.  6-1/2 inches (165 mm) thick with a thermal resistance of 21 deg F x h x sq. ft./Btu
at 75 deg F (3.7 K x sq. m/W at 24 deg C).

5. 9-1/2 inches (241 mm) thick with a thermal resistance of 30 deg F x h x sq. ft./Btu
at 75 deg F (5.2 K x sq. m/W at 24 deg C).

AUXILIARY INSULATING MATERIALS

Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by insulation
manufacturers for sealing joints and penetrations in vapor-retarder facings.

Adhesive for Bonding Insulation: Product with demonstrated capability to bond
insulation securely to substrates indicated without damaging insulation and substrates.
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24 INSULATION FASTENERS

A.  Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle;
capable of holding insulation of thickness indicated securely in position indicated with
self-locking washer in place; and complying with the following requirements:

1.  Available Products:

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
b.  Eckel Industries of Canada; Stic-Klip Type N Fasteners.
c.  Gemco; Spindle Type.

2. Plate: Perforated galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2
inches (50 mm) square.

3. Spindle: Copper-coated, low carbon steel; fully annealed; 0.105 inch (2.67 mm)
in diameter; length to suit depth of insulation indicated.

B. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-
mm-) thick galvanized steel sheet, with beveled edge for increased stiffness, sized as
required to hold insulation securely in place, but not less than 1-1/2 inches (38 mm)
square or in diameter.

1.  Available Products:

a. AGM Industries, Inc.; RC150.
b. AGM Industries, Inc.; SC150.
c. Gemco; Dome-Cap.

d. Gemco; R-150.

e. Gemco; S-150.

C.  Anchor Adhesive: Product with demonstrated capability to bond insulation anchors
securely to substrates indicated without damaging insulation, fasteners, and substrates.

1.  Products:
a. AGM Industries, Inc.; TACTOO Adhesive.

b.  Eckel Industries of Canada; Stic-Klip Type S Adhesive.
c. Gemco; Tuff Bond Hanger Adhesive.

3PART - EXECUTION

3.1 EXAMINATION

A.  Examine substrates and conditions, with Installer present, for compliance with
requirements of Sections in which substrates and related work are specified and for
other conditions affecting performance.
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3.2

3.3

3.4

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

PREPARATION

Clean substrates of substances harmful to insulation or vapor retarders, including
removing projections capable of puncturing vapor retarders or of interfering with
insulation attachment.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

Install insulation that is undamaged, dry, and unsoiled and that has not been left
exposed at any time to ice, rain, and snow.

Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and
fit tightly around obstructions and fill voids with insulation. Remove projections that
interfere with placement.

Water-Piping Coordination: If water piping is located within insulated exterior walls,
coordinate location of piping to ensure that it is placed on warm side of insulation and
insulation encapsulates piping.

For preformed insulating units, provide sizes to fit applications indicated and selected
from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of
insulation units to produce thickness indicated unless multiple layers are otherwise
shown or required to make up total thickness.

INSTALLATION OF GENERAL BUILDING INSULATION

Apply insulation units to substrates by method indicated, complying with
manufacturer's written instructions. If no specific method is indicated, bond units to
substrate with adhesive or use mechanical anchorage to provide permanent placement
and support of units.

Set vapor-retarder-faced units with vapor retarder to warm-in-winter side of
construction, unless otherwise indicated.

1.  Tape joints and ruptures in vapor retarder, and seal each continuous area of
insulation to surrounding construction to ensure airtight installation.

Install mineral-fiber insulation in cavities formed by framing members according to the
following requirements:

THERMAL INSULATION 072100 - 5
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Use insulation widths and lengths that fill the cavities formed by framing
members. If more than one length is required to fill cavity, provide lengths that
will produce a snug fit between ends.

Place insulation in cavities formed by framing members to produce a friction fit
between edges of insulation and adjoining framing members.

Maintain 3-inch (76-mm) clearance of insulation around recessed lighting
fixtures.

Install eave ventilation troughs between roof framing members in insulated attic
spaces at vented eaves.

For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm),
support unfaced blankets mechanically with spindle type fastners and support
faced blankets by taping flanges of insulation to flanges of metal studs.

Stuff glass-fiber loose-fill insulation into miscellaneous voids and cavity spaces where
shown. Compact to approximately 40 percent of normal maximum volume equaling a
density of approximately 2.5 Ib/cu. ft. (40 kg/cu. m).

PROTECTION

Protect installed insulation and vapor retarders from damage due to harmful weather
exposures, physical abuse, and other causes. Provide temporary coverings or enclosures
where insulation is subject to abuse and cannot be concealed and protected by
permanent construction immediately after installation.

END OF SECTION 072100
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SECTION 072119 - FOAMED-IN-PLACE INSULATION

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

1.4

A.

B.

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Closed-cell spray polyurethane foam.

Related Requirements:

L. Section 072100 "Thermal Insulation" for foam-plastic board insulation.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.

Product Test Reports: For each product, for tests performed by a qualified testing agency.

QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

PART 2 - PRODUCTS

2.1

A.

CLOSED-CELL SPRAY POLYURETHANE FOAM

Closed-Cell Spray Polyurethane Foam: ASTM C1029, Type II, minimum density of 2.0 Ib/cu ft
(32kg/cu m) and minimum aged R-value at 1-inch (25.4-mm) thickness of 6.2 deg F x h x sq.
ft./Btu at 75 deg F (43 K x sq. m/W at 24 deg C).
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2.2

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:

1. BASF Corporation; Certain Teed Corporation; Dow Chemical Company
2. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing
agency. Identify products with appropriate markings of applicable testing agency.

a. Flame-Spread Index: 25.
b. Smoke-Developed Index: 450 or less.

3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

a. Provide a 4” average thickness (R=25) of foam.

MISCELLANEOUS MATERIALS

Primer: Material recommended by insulation manufacturer where required for adhesion of
insulation to substrates.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

D.

E.

PREPARATION
Verify that substrates are clean, dry, and free of substances that are harmful to insulation.
Priming: Prime substrates where recommended by insulation manufacturer. Apply primer to

comply with insulation manufacturer's written instructions. Confine primers to areas to be
insulated; do not allow spillage or migration onto adjoining surfaces.

INSTALLATION

Comply with insulation manufacturer's written instructions applicable to products and
applications.

Spray insulation to envelop entire area to be insulated and fill voids.

Apply in multiple passes to not exceed maximum thicknesses recommended by manufacturer.
Do not spray into rising foam.

Framed Construction: Install into cavities formed by framing members to achieve an average
thickness of 4 inches.

Miscellaneous Voids: Apply according to manufacturer's written instructions.

FOAMED-IN-PLACE INSULATION 072119 -2



33 PROTECTION

A.  Protect installed insulation from damage due to harmful weather exposures, physical abuse, and
other causes.

END OF SECTION 072119
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SECTION 072500 - WEATHER BARRIERS

PART 1 - GENERAL

1.1

1.2

13

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Building paper.

Building wrap.

Flexible flashing.
Drainage material.

HMwn =

ACTION SUBMITTALS
Product Data: For each type of product.

1. For building wrap, include data on air and water-vapor permeance based on testing
according to referenced standards.

Shop Drawings: Show details of building wrap at terminations, openings, and penetrations.
Show details of flexible flashing applications.

PART 2 - PRODUCTS

2.1

WATER-RESISTIVE BARRIER

Building Wrap: ASTM E 1677, Type | air barrier; with flame-spread and smoke-developed indexes

of less than 25 and 450, respectively, when tested according to ASTM E 84; UV stabilized; and

acceptable to authorities having jurisdiction.

1. Water-Vapor Permeance: Not less than 75 perms per ASTM E 96/E 96M, Desiccant
Method (Procedure A).

2. Air Permeance: Not more than 0.004 cfm/sq. ft. when tested according to ASTM E 2178.

Allowable UV Exposure Time: Not less than three months.

4. Flame Propagation Test: Materials and construction shall be as tested according to
NFPA 285.

w



2.2

2.3

Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap
manufacturer for sealing joints and penetrations in building wrap.

FLEXIBLE FLASHING

Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl

rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded

polyolefin to produce an overall thickness of not less than 0.025 inch

1. Flame Propagation Test: Materials and construction shall be as tested according to
NFPA 285.

Primer for Flexible Flashing: Product recommended in writing by flexible flashing manufacturer
for substrate.

Nails and Staples: Product recommended in writing by flexible flashing manufacturer and
complying with ASTM F 1667.

DRAINAGE MATERIAL

Drainage Material: Product shall maintain a continuous open space between water-resistive

barrier and exterior cladding to create a drainage plane and shall be used under siding

1. Flame Propagation Test: Materials and construction shall be as tested according to
NFPA 285.

PART 3 - EXECUTION

3.1

WATER-RESISTIVE BARRIER INSTALLATION

Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to
framing immediately after sheathing is installed.

Cover sheathing with water-resistive barrier as follows:

1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion-
or control-joint locations.

2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise
indicated.

Building Wrap: Comply with manufacturer's written instructions and warranty requirements.

1. Seal seams, edges, fasteners, and penetrations with tape.
2. Extend into jambs of openings and seal corners with tape.



3.2 FLEXIBLE FLASHING INSTALLATION

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions.

1.

Prime substrates as recommended by flashing manufacturer.

2. Lap seams and junctures with other materials at least 4 inches except that at flashing
flanges of other construction, laps need not exceed flange width.

3. Lap flashing over water-resistive barrier at bottom and sides of openings.

4, Lap water-resistive barrier over flashing at heads of openings.

5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure
that flashing is completely adhered to substrates.

3.3 DRAINAGE MATERIAL INSTALLATION
A Install drainage material over building wrap and flashing to comply with manufacturer's written

instructions.

END OF SECTION
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes fluid-applied, vapor-permeable membrane air barriers.

DEFINITIONS

Air-Barrier Material: A primary element that provides a continuous barrier to the movement of air.
Air-Barrier Accessory: A transitional component of the air barrier that provides continuity.

Air-Barrier Assembly: The collection of air-barrier materials and accessory materials applied to an opaque
wall, including joints and junctions to abutting construction, to control air movement through the wall.
ACTION SUBMITTALS

Product Data: For each type of product.

1. Include manufacturer's written instructions for evaluating, preparing, and treating substrate;
technical data; and tested physical and performance properties of products.

Shop Drawings: For air-barrier assemblies.

1. Show locations and extent of air barrier. Include details for substrate joints and cracks,
counterflashing strips, penetrations, inside and outside corners, terminations, and tie-ins with
adjoining construction.

2. Include details of interfaces with other materials that form part of air barrier.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer. Include list of ABAA-certified installers and supervisors employed by
the Installer, who work on Project.

Product Certificates: From air-barrier manufacturer, certifying compatibility of air barriers and accessory
materials with Project materials that connect to or that come in contact with the barrier.
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C. Product Test Reports: For each air-barrier assembly, for tests performed by a qualified testing agency.

1.6 QUALITY ASSURANCE

A.  Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by
manufacturer.

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program and shall
employ ABAA-certified installers and supervisors on Project.

B. Mockups: Build mockups to set quality standards for materials and execution.

1. Build integrated mockups of exterior wall assembly 150 sq. ft., incorporating backup wall
construction, external cladding, window, storefront, door frame and sill, insulation, ties and other
penetrations, and flashing to demonstrate surface preparation, crack and joint treatment, application
of air barriers, and sealing of gaps, terminations, and penetrations of air-barrier assembly.

a. Coordinate construction of mockups to permit inspection by Owner's testing agency of air
barrier before external insulation and cladding are installed.

b. Include junction with roofing membrane, building corner condition, and foundation wall
intersection.

c. If Architect determines mockups do not comply with requirements, reconstruct mockups and

apply air barrier until mockups are approved.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.
3. Subject to compliance with requirements, approved mockups may become part of the completed

Work if undisturbed at time of Substantial Completion.

1.7 DELIVERY, STORAGE, AND HANDLING
A.  Remove and replace liquid materials that cannot be applied within their stated shelf life.

B. Protect stored materials from direct sunlight.

1.8 FIELD CONDITIONS

A.  Environmental Limitations: Apply air barrier within the range of ambient and substrate temperatures
recommended by air-barrier manufacturer.

1. Protect substrates from environmental conditions that affect air-barrier performance.
2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.
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PART 2 - PRODUCTS

2.1

2.2

23

A.

MATERIALS, GENERAL

Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single source
from single manufacturer.

VOC Content: 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24) and
complying with VOC content limits of authorities having jurisdiction.

PERFORMANCE REQUIREMENTS

General: Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a
liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration.
Air-barrier assemblies shall be capable of accommodating substrate movement and of sealing substrate

expansion and control joints, construction material changes, penetrations, tie-ins to installed waterproofing
and transitions at perimeter conditions without deterioration and air leakage exceeding specified limits.

Air-Barrier Assembly Air Leakage: Maximum 0.04 cfim/sq. ft. of surface area at 1.57 Ibf/sq. ft. when tested
according to ASTM E 283, ASTM E 783 or ASTM E 2357.
VAPOR-PERMEABLE MEMBRANE AIR-BARRIER

Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified bituminous or synthetic
polymer membrane.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Elastomeric, Modified Bituminous Membrane:

1) Henry Company; Air-Bloc 07.
2) Hohmann & Barnard, Inc.; Textroflash Liquid VP.

3) Meadows, W. R., Inc.; Air-Shield LMP.
4) Tremco Incorporated, an RPM company; ExoAir 220R.

b. Synthetic Polymer Membrane:

1) Carlisle Coatings & Waterproofing Inc.; Barritech VP.

2) Grace, W. R., & Co. - Conn.; Perm-A-Barrier VP.

3) Henry Company; Air-Bloc 31 or Air-Bloc 33.

4) Rubber Polymer Corporation, Inc.; Rub-R-Wall Airtight VP.
5) Tremco Incorporated, an RPM company; ExoAir 230.

2. Physical and Performance Properties:

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sq. ft. pressure
difference; ASTM E 2178.
b. Vapor Permeance: Minimum 10 perms (580 ng/Pa x s x sq. m); ASTM E 96/E 96M.
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c. Ultimate Elongation: Minimum 200 percent; ASTM D 412, Die C.

ACCESSORY MATERIALS

General: Accessory materials recommended by air-barrier manufacturer to produce a complete air-barrier
assembly and compatible with primary air-barrier material.

Primer: Liquid solvent-borne primer recommended for substrate by air-barrier material manufacturer.
Counterflashing Strip: Modified bituminous, 40-mil- thick, self-adhering sheet consisting of 32 mils of
rubberized asphalt laminated to an 8-mil- thick, cross-laminated polyethylene film with release liner
backing.

Joint Reinforcing Strip: Air-barrier manufacturer's glass-fiber-mesh tape.

Substrate-Patching Membrane: Manufacturer's standard trowel-grade substrate filler.

Adhesive and Tape: Air-barrier manufacturer's standard adhesive and pressure-sensitive adhesive tape.
Sprayed Polyurethane Foam Sealant: One- or two-component, foamed-in-place, polyurethane foam sealant,
1.5- to 2.0-Ib/cu. ft density; flame-spread index of 25 or less according to ASTM E 162; with primer and
noncorrosive substrate cleaner recommended by foam sealant manufacturer.

Modified Bituminous Transition Strip: Vapor retarding, 40 mils thick, smooth surfaced, self-adhering;
consisting of 36 mils of rubberized asphalt laminated to a 4-mil- thick polyethylene film with release liner

backing.

Adhesive-Coated Transition Strip: Vapor-permeable, 17-mil-thick, self-adhering strip consisting of an
adhesive coating over a permeable laminate with a permeance value of 37 perms.

Joint Sealant: ASTM C 920, single-component, neutral-curing silicone; Class 100/50 (low modulus),
Grade NS, Use NT related to exposure, and, as applicable to joint substrates indicated, Use O. Comply with
Section 079200 "Joint Sealants."

PART 3 - EXECUTION

3.1

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and
other conditions affecting performance of the Work.

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other contaminants.
2. Verify that concrete has cured and aged for minimum time period recommended by air-barrier
manufacturer.
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3.2

33

34

3. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture by plastic sheet
method according to ASTM D 4263.
4, Verify that masonry joints are flush and completely filled with mortar.

Proceed with installation only after unsatisfactory conditions have been corrected.

SURFACE PREPARATION

Clean, prepare, treat, and seal substrate according to manufacturer's written instructions. Provide clean,
dust-free, and dry substrate for air-barrier application.

Mask oft adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other
construction.

Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.

Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other
voids in concrete with substrate-patching membrane.

Remove excess mortar from masonry ties, shelf angles, and other obstructions.

At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form
a smooth transition from one plane to another.

Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with
stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air
barrier.

JOINT TREATMENT

Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to
ASTM C 1193 and air-barrier manufacturer's written instructions. Remove dust and dirt from joints and
cracks complying with ASTM D 4258 before coating surfaces.

1. Prime substrate and apply a single thickness of air-barrier manufacturer's recommended preparation
coat extending a minimum of 3 inches along each side of joints and cracks. Apply a double
thickness of fluid air-barrier material and embed a joint reinforcing strip in preparation coat.

Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 and air-barrier
manufacturer's written instructions. Apply first layer of fluid air-barrier material at joints. Tape joints with
joint reinforcing strip after first layer is dry. Apply a second layer of fluid air-barrier material over joint
reinforcing strip.

TRANSITION STRIP INSTALLATION

General: Install strips, transition strips, and accessory materials according to air-barrier manufacturer's
written instructions to form a seal with adjacent construction and maintain a continuous air barrier.
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Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be covered
by fluid air-barrier material on same day. Reprime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve required
bond, with adequate drying time between coats.

Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, concrete
below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed curtain-
wall systems, storefront systems, exterior louvers, exterior door framing, and other construction used in
exterior wall openings, using accessory materials.

At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.

Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application
temperature ranges. Consult manufacturer when sealant cannot be applied within these temperature ranges.

Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and
doors. Apply adhesive-coated transition strip so that a minimum of 3 inches of coverage is achieved over
each substrate. Maintain 3 inches of full contact over firm bearing to perimeter frames with not less than 1
inch of full contact.

1. Adhesive-Coated Transition Strip: Roll firmly to enhance adhesion.

Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous
penetrations of air-barrier material with foam sealant.

Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
Seal top of through-wall flashings to air barrier with an additional 6-inch- wide, counterflashing strip.

Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal
counterflashings or ending in reglets with termination mastic.

Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and flatten
fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired areas in strip
direction.

FLUID AIR-BARRIER MEMBRANE INSTALLATION

General: Apply fluid air-barrier material to form a seal with strips and transition strips and to achieve a
continuous air barrier according to air-barrier manufacturer's written instructions. Apply fluid air-barrier
material within manufacturer's recommended application temperature ranges.

1. Apply primer to substrates at required rate and allow it to dry.
2. Limit priming to areas that will be covered by fluid air-barrier material on same day. Reprime areas
exposed for more than 24 hours.
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3.6

3. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to achieve required
bond, with adequate drying time between coats.

Membrane Air Barriers: Apply a continuous unbroken air-barrier membrane to substrates according to the
following thickness. Apply air-barrier membrane in full contact around protrusions such as masonry ties.

1. Vapor-Permeable Membrane Air Barrier: Total dry film thickness as recommended in writing by
manufacturer to meet performance requirements, but not less than 40-mil (1.0-mm) dry film

thickness, applied in one or more equal coats.

Apply strip and transition strip over cured air-barrier material overlapping 3 inches onto each surface
according to air-barrier manufacturer's written instructions.

Do not cover air barrier until it has been tested and inspected by Owner's testing agency.

Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and
reapply air-barrier components.

FIELD QUALITY CONTROL

Inspections: Air-barrier materials, accessories, and installation are subject to inspection for compliance
with requirements. Inspections may include the following:

1. Continuity of air-barrier system has been achieved throughout the building envelope with no gaps or
holes.

2. Continuous structural support of air-barrier system has been provided.

3 Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and mortar

droppings.

Site conditions for application temperature and dryness of substrates have been maintained.

Maximum exposure time of materials to UV deterioration has not been exceeded.

Surfaces have been primed, if applicable.

Laps in strips and transition strips have complied with minimum requirements and have been

shingled in the correct direction (or mastic has been applied on exposed edges), with no fishmouths.

8. Termination mastic has been applied on cut edges.

9. Strips and transition strips have been firmly adhered to substrate.

10.  Compatible materials have been used.

11.  Transitions at changes in direction and structural support at gaps have been provided.

12.  Connections between assemblies (air-barrier and sealants) have complied with requirements for
cleanliness, surface preparation and priming, structural support, integrity, and continuity of seal.

13.  All penetrations have been sealed.

NSk

Air barriers will be considered defective if they do not pass tests and inspections.

1. Apply additional air-barrier material, according to manufacturer's written instructions, where
inspection results indicate insufficient thickness.
2. Remove and replace deficient air-barrier components for retesting as specified above.

Repair damage to air barriers caused by testing; follow manufacturer's written instructions.
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3.7 CLEANING AND PROTECTION

A. Protect air-barrier system from damage during application and remainder of construction period, according
to manufacturer's written instructions.

1. Protect air barrier from exposure to UV light and harmful weather exposure as required by
manufacturer. If exposed to these conditions for more than 30 days, remove and replace air barrier
or install additional, full-thickness, air-barrier application after repairing and preparing the
overexposed membrane according to air-barrier manufacturer's written instructions.

2. Protect air barrier from contact with incompatible materials and sealants not approved by air-barrier
manufacturer.
B.  Clean spills, stains, and soiling from construction that would be exposed in the completed work using

cleaning agents and procedures recommended by manufacturer of affected construction.

C. Remove masking materials after installation.

END OF SECTION 07 27 26
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SECTION 07411.16 - STANDING-SEAM METAL ROOF PANELS

PART 1 - GENERAL

1.1

1.2

13

RELATED DOCUMENTS

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

SUMMARY

Section includes standing-seam metal roof panels.

Related Sections:

1.

Section 072100 "Thermal Insulation" for insulation under roof panels, with exposed
galvalume finish.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1.

10.

Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal
panel manufacturer's representative, structural-support Installer, and installers whose
work interfaces with or affects metal panels, including installers of roof accessories and
roof-mounted equipment.

Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

Review methods and procedures related to metal panel installation, including
manufacturer's written instructions.

Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

Review structural loading limitations of deck purlins and rafters during and after roofing.
Review flashings, special details, drainage, penetrations, equipment curbs, and condition
of other construction that affect metal panels.

Review governing regulations and requirements for insurance, certificates, and tests and
inspections if applicable.

Review temporary protection requirements for metal panel systems during and after
installation.

Review procedures for repair of metal panels damaged after installation.

Document proceedings, including corrective measures and actions required, and furnish
copy of record to each participant.
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1.5

1.6

1.7

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each type of panel and accessory.

Shop Drawings:

L. Engage a qualified professional engineer, as defined by Section 014000 "Quality
Requirements," to prepare Shop Drawings. The professional engineer shall be registered
in Florida and shall sign, seal and date any documents for which he or she is responsible.

2. Include fabrication and installation layouts of metal panels; details of edge conditions,
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures,
and accessories; and special details.

3. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not
less than 1-1/2 inches per 12 inches (1:10).

Samples for Initial Selection: For each type of metal panel.

1. Include similar Samples of trim and accessories.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.
Product Test Reports: For each product, for tests performed by a qualified testing agency.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For metal panels to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate
aesthetic effects and set quality standards for fabrication and installation.

L. Build mockup of typical roof area and eave, including fascia, as shown on Drawings;
approximately 12 feet (3.5m) square by full thickness, including
attachments, underlayment, and accessories.



1.8

1.9

1.10

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Deliver components, metal panels, and other manufactured items so as not to be damaged or
deformed. Package metal panels for protection during transportation and handling.

Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and
surface damage.

Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of
water. Do not store metal panels in contact with other materials that might cause staining,
denting, or other surface damage.

Retain strippable protective covering on metal panels during installation.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit assembly of metal panels to be performed according to manufacturers'
written instructions and warranty requirements.

COORDINATION

Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.

Coordinate metal panel installation with rain drainage work, flashing, trim, construction of
soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
WARRANTY

Special Galvalume Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of metal panel systems that fail in materials or workmanship
within specified warranty period.

L. Failures include, but are not limited to, the following:

a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.



2. Warranty Period: Twenty years from date of Substantial Completion.

Special Weathertightness Warranty: Manufacturer's no dollar limit form in which manufacturer
agrees to repair or replace standing-seam metal roof panel assemblies that fail to remain
weathertight, including leaks, within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

PERFORMANCE REQUIREMENTS

Energy Performance: Provide roof panels that are listed on the EPA/DOE's ENERGY STAR "Roof
Product List" for low and steep-slope roof products.

Structural Performance: Provide metal panel systems capable of withstanding the effects of the
following loads, based on testing according to ASTM E 1592:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/240 of the span.

Air Infiltration: Air leakage of not more than 0.06 cfm/sqg. ft. (0.3 L/s per sg. m) when tested
according to ASTM E 1680 or ASTM E 283 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 1bf/sq. ft. (300 Pa).

Water Penetration under Static Pressure: No water penetration when tested according to
ASTM E 1646 and ASTM E 331 at the following test-pressure difference:

1. Test-Pressure Difference: 15 Ibf/sq. ft. (718.2 Pa).
Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E 2140.

Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

1. Uplift Rating: UL 90.

FM Global Listing: Provide metal roof panels and component materials that comply with
requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM
Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify
materials with FM Global markings.

1. Fire/Windstorm Classification: Class 1A- 120.
2. Hail Resistance: SH.
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Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes by preventing buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

STANDING-SEAM METAL ROOF PANELS

General: Provide factory-formed metal roof panels designed to be installed by lapping and
interconnecting raised side edges of adjacent panels with joint type indicated and mechanically
attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure
plates, and accessories required for weathertight installation.

1. Steel Panel Systems: Unless more stringent requirements are indicated, comply with
ASTM E 1514,

Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at panel
edges, panel striations, and a flat pan between ribs; designed for sequential installation by
mechanically attaching panels to supports using concealed clips located under one side of
panels, engaging opposite edge of adjacent panels, and mechanically seaming panels together.

L. Basis-of-Design Product: Subject to Compliance with requirements, provide Berridge
Manfuacturing Company; Double-Lock Zee-Lock (180 deg Seam) or comparable product
by one of the following:

AEP Span; A BlueScope Steel Company.

CENTRIA Architectural Systems.

MBCI; a division of NCI Group, Inc.

McElroy Metal, Inc.

Merchant & Evans Inc.

Peterson Aluminum
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2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with
ASTM A 653/A 653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated
steel sheet complying with ASTM A 792/A 792M, Class AZ55 coating designation;
structural quality. Prepainted by the coil-coating process to comply with
ASTM A 755/A 755M.

a. Nominal Thickness: 24 Gauge.
3. Clips: Continuous Zee Rib to accommodate thermal movement.
a. Material: 0.064-inch- (1.63-mm-) nominal thickness, zinc-coated (galvanized) or

aluminum-zinc alloy-coated steel sheet.

4. Joint Type: Double folded.
5. Panel Coverage: 16 inches (406 mm).
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6. Panel Height: 2.0 inches (51 mm).

UNDERLAYMENT MATERIALS

Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet
underlayment, a minimum of 30 mils (0.76 mm) thick, consisting of slip-resistant, polyethylene-
film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-
paper backing. Provide primer when recommended by underlayment manufacturer.

1. Thermal Stability: Stable after testing at 240 deg F (116 deg C); ASTM D 1970.
2. Low-Temperature Flexibility: Passes after testing at minus 20 degF (29 deg C);
ASTM D 1970.

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

Mid-States Asphalt Quick Stick HT Pro

Polyglass Polystick MTS

Soprema Lastobond Shield HT

Tamko TW Underlayment or TW Metal & Tile Underlayment
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MISCELLANEOUS MATERIALS

Miscellaneous Metal Subframing and Furring: ASTM C 645; cold-formed, metallic-coated steel
sheet, ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or
ASTM A 792/A 792M, Class AZ50 (Class AZM150) coating designation unless otherwise
indicated. Provide manufacturer's standard sections as required for support and alignment of
metal panel system.

Panel Accessories: Provide components required for a complete, weathertight panel system
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal panels unless
otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal panels.
2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material
recommended by manufacturer.

Flashing and Trim: Provide flashing and trim formed from same material as metal panels as
required to seal against weather and to provide finished appearance. Locations include, but are
not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish
flashing and trim with same finish system as adjacent metal panels.

Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and
other special pieces as required. Fabricate in minimum 96-inch- (2400-mm-) long sections, of
size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual." Furnish
gutter supports spaced a maximum of 36 inches (914 mm) o.c., fabricated from same metal as
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gutters. Provide wire ball strainers of compatible metal at outlets. Finish gutters to match roof
fascia and rake trim.

Downspouts: Formed from same material as roof panels. Fabricate in 10-foot- (3-m-) long
sections, complete with formed elbows and offsets, of size and metal thickness according to
SMACNA's "Architectural Sheet Metal Manual." Finish downspouts to match gutters.

Roof Curbs: Fabricated from same material as roof panels, 0.048-inch (1.2-mm) nominal
thickness; with bottom of skirt profiled to match roof panel profiles and with welded top box
and integral full-length cricket. Fabricate curb subframing of 0.060-inch- (1.52-mm-) nominal
thickness, angle-, C-, or Z-shaped steel sheet. Fabricate curb and subframing to withstand
indicated loads of size and height indicated. Finish roof curbs to match metal roof panels.

1. Insulate roof curb with 1-inch- (25-mm-) thick, rigid insulation.
Panel Fasteners: Self-tapping screws designed to withstand design loads of zinc coated steel.

Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with
panel materials, are nonstaining, and do not damage panel finish.

L. Joint Sealant: ASTM C 920; elastomeric or silicone sealant; of type, grade, class, and use
classifications required to seal joints in metal panels and remain weathertight; and as
recommended in writing by metal panel manufacturer.

FABRICATION

General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's
standard procedures and processes, as necessary to fulfill indicated performance requirements
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and
structural requirements.

Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length
of panel.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that
apply to design, dimensions, metal, and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling,
and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-lock
seams. Tin edges to be seamed, form seams, and solder.

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant
and to comply with SMACNA standards.

4, Conceal fasteners and expansion provisions where possible. Exposed fasteners are not

allowed on faces of accessories exposed to view.
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5. Fabricate cleats and attachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal recommended in writing by metal panel
manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal
panel manufacturer for application, but not less than thickness of metal being
secured.

FINISHES

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in same piece are unacceptable. Variations in appearance of other components are acceptable if
they are within the range of approved Samples and are assembled or installed to minimize
contrast.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal panel supports, and other conditions affecting
performance of the Work.

L. Examine primary and secondary roof framing to verify that rafters, purlins, angles,
channels, and other structural panel support members and anchorages have been
installed within alignment tolerances required by metal roof panel manufacturer.

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal roof panel
manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or
backing substrate to prevent air infiltration or water penetration.

Examine roughing-in for components and systems penetrating metal panels to verify actual
locations of penetrations relative to seam locations of metal panels before installation.

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

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support
members and anchorages according to ASTM C 754 and metal panel manufacturer's written
recommendations.

UNDERLAYMENT INSTALLATION

Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply at locations
indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less than
6 inches (152 mm) staggered 24 inches (610 mm) between courses. Overlap side edges not less
than 3-1/2 inches (90 mm). Extend underlayment into gutter trough. Roll laps with roller. Cover
underlayment within 14 days.

1. Apply over the entire roof surface.

Flashings: Install flashings to cover underlayment to comply with requirements specified in
Section 076200 "Sheet Metal Flashing and Trim."

METAL PANEL INSTALLATION

General: Install metal panels according to manufacturer's written instructions in orientation,
sizes, and locations indicated. Install panels perpendicular to supports unless otherwise
indicated. Anchor metal panels and other components of the Work securely in place, with
provisions for thermal and structural movement.

L. Shim or otherwise plumb substrates receiving metal panels.

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws.
Do not begin installation until air- or water-resistive barriers and flashings that will be
concealed by metal panels are installed.

3. Locate and space fastenings in uniform vertical and horizontal alignment.
Install flashing and trim as metal panel work proceeds.
5. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws.
Fasten flashings and trim around openings and similar elements with self-tapping screws.
6. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.
Fasteners:
L. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use

galvanized-steel fasteners for surfaces exposed to the interior.

Anchor Clips: Anchor metal roof panels and other components of the Work securely in place,
using manufacturer's approved fasteners according to manufacturers' written instructions.

Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action as recommended in writing by metal panel manufacturer.



Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with
concealed clips at each standing-seam joint at location, spacing, and with fasteners
recommended in writing by manufacturer.

L. Install clips to supports with self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation
instructions.

3. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seamer

tool so clip, metal roof panel, and factory-applied sealant are completely engaged.

Accessory Installation: Install accessories with positive anchorage to building and weathertight
mounting, and provide for thermal expansion. Coordinate installation with flashings and other
components.

1. Install components required for a complete metal panel system including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
Provide types indicated by metal roof panel manufacturers; or, if not indicated, types
recommended by metal roof panel manufacturer.

Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and set units true to line and level as indicated. Install work with laps, joints, and
seams that will be permanently watertight and weather resistant.

L. Install exposed flashing and trim that is without buckling and tool marks, and that is true
to line and levels indicated, with exposed edges folded back to form hems. Install sheet
metal flashing and trim to fit substrates and achieve waterproof and weather-resistant
performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches
(610 mm) of corner or intersection. Where lapped expansion provisions cannot be used or
would not be sufficiently weather resistant and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic
sealant (concealed within joints).

Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to
eave with gutter hangers spaced not more than 36 inches (914 mm) o.c. using manufacturer's
standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal
expansion.

Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at
approximately 60 inches (1524 mm) o.c. in between.

L. Provide elbows at base of downspouts to direct water away from building.
2. Connect downspouts to underground drainage system indicated.

Roof Curbs: Install flashing around bases where they meet metal roof panels.
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3.6

3.7

Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to
metal roof panels as recommended by manufacturer.
ERECTION TOLERANCES

Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch in
20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset
of adjoining faces and of alignment of matching profiles.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect metal roof panel installation, including accessories. Report results in writing.

Remove and replace applications of metal roof panels where tests and inspections indicate that
they do not comply with specified requirements.

Additional tests and inspections, at Contractor's expense, are performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

CLEANING AND PROTECTION

Remove temporary protective coverings and strippable films, if any, as metal panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal panel installation, clean finished surfaces as recommended by metal panel
manufacturer. Maintain in a clean condition during construction.

Replace metal panels that have been damaged or have deteriorated beyond successful repair by
finish touchup or similar minor repair procedures.

END OF SECTION



SECTION 076200 - SHEET METAL FLASHING AND TRIM

IPART - 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. Is section is
add if needed by the contractor.

1.2 SUMMARY

A. Section Includes:

1. Manufactured Products:

a. Manufactured through-wall flashing and counterflashing.
b. Manufactured reglets and counterflashing.

2. Formed Products:

a. Formed low-slope roof sheet metal fabrications.

B. Related Sections:

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking.

1.3 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies as indicated shall withstand wind loads,
structural movement, thermally induced movement, and exposure to weather without
failure due to defective manufacture, fabrication, installation, or other defects in
construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen,
and shall remain watertight.

B. Fabricate and install copings capable of resisting the following forces according to
recommendations in FMG Loss Prevention Data Sheet 1-49:

1. Wind Zone 1: For velocity pressures of 10 to 20 Ibf/sq. ft. (0.48 to 0.96 kPa): 40-
Ibt/sq. ft. (1.92-kPa) perimeter uplift force, 60-1bf/sq. ft. (2.87-kPa) corner uplift
force, and 20-1bf/sq. ft. (0.96-kPa) outward force.

2. Wind Zone 1: For velocity pressures of 21 to 30 Ibf/sq. ft. (1.00 to 1.44 kPa): 60-
Ibf/sq. ft. (2.87-kPa) perimeter uplift force, 90-1bf/sq. ft. (4.31-kPa) corner uplift
force, and 30-1bf/sq. ft. (1.44-kPa) outward force.
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Wind Zone 2: For velocity pressures of 31 to 45 Ibf/sq. ft. (1.48 to 2.15 kPa): 90-
Ibf/sq. ft. (4.31-kPa) perimeter uplift force, 120-1bf/sq. ft. (5.74-kPa) corner uplift
force, and 45-1bf/sq. ft. (2.15-kPa) outward force.

Wind Zone 3: For velocity pressures of 46 to 104 1bf/sq. ft. (2.20 to 4.98 kPa): 208-
Ibf/sq. ft. (9.96-kPa) perimeter uplift force, 312-Ibf/sq. ft. (14.94-kPa) corner
uplift force, and 104-1bf/sq. ft. (4.98-kPa) outward force.

C. Thermal Movements: Provide sheet metal flashing and trim that allows for thermal

1.4

movements from ambient and surface temperature changes.

Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material

descriptions, dimensions of individual components and profiles, and finishes for each
manufactured product and accessory.

B. Shop Drawings: Show fabrication and installation layouts of sheet metal flashing and trim,

*

including plans, elevations, expansion-joint locations, and keyed details. Distinguish
between shop- and field-assembled work. Include the following:

Identification of material, thickness, weight, and finish for each item and location in
Project.

Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and
dimensions.

Details for joining, supporting, and securing sheet metal flashing and trim, including
layout of fasteners, cleats, clips, and other attachments. Include pattern of seams.

Details of termination points and assemblies, including fixed points.

Details of expansion joints and expansion-joint covers, including showing direction of
expansion and contraction.

Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and
counterflashings as applicable.

Details of special conditions.

Details of connections to adjoining work.

Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12 inches
(1:10).

C. Samples for Initial Selection: For each type of sheet metal flashing, trim, and accessory

indicated with factory-applied color finishes involving color selection.

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of

size indicated below:

Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including
finished seam and in required profile. Include fasteners, cleats, clips, closures,
and other attachments.
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2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous
Fabrications: 12 inches (300 mm) long and in required profile. Include fasteners
and other exposed accessories.

Accessories and Miscellaneous Materials: Full-size Sample.

4. Anodized Aluminum Samples: Samples to show full range to be expected for each

color required.

(98]

1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified fabricator.

B. Warranty: Sample of special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sheet metal flashing, trim, and accessories to include in maintenance
manuals.

1.7 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate sheet
metal flashing and trim similar to that required for this Project and whose products have
a record of successful in-service performance.

B. Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural Sheet
Metal Manual" unless more stringent requirements are specified or shown on Drawings.

C. Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for fabrication and installation.

1. Build mockup of typical roof eave, including coping and flashing, approximately 10
feet (3.0 m) long, including supporting construction cleats, seams, attachments,
underlayment, and accessories.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations in writing.

3. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

D. Preinstallation Conference: Conduct conference at Project site.

1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers
whose work interfaces with or affects sheet metal flashing and trim including
installers of roofing materials, roof accessories, unit skylights, and roof-mounted
equipment.

2. Review methods and procedures related to sheet metal flashing and trim.
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3. Examine substrate conditions for compliance with requirements, including flatness and
attachment to structural members.

4. Review special roof details, roof drainage, roof penetrations, equipment curbs, and
condition of other construction that will affect sheet metal flashing.
5. Document proceedings, including corrective measures and actions required, and furnish

copy of record to each participant.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that might
cause staining, denting, or other surface damage. Store sheet metal flashing and trim
materials away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to the extent necessary for the period of sheet metal
flashing and trim installation.

1.9 WARRANTY

A. Special Warranty on Finishes: Manufacturer's standard form in which manufacturer agrees to
repair finish or replace sheet metal flashing and trim that shows evidence of
deterioration of factory-applied finishes within specified warranty period.

I. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244,
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Substantial Completion.

2PART - PRODUCTS

2.1 SHEET METALS

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying
a strippable, temporary protective film before shipping.

B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for
finish required, with temper as required to suit forming operations and performance

required.
1. Exposed Coil-Coated Finishes:
a. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not

less than 70 percent PVDF resin by weight in both color coat and clear
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topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

2. Color: To be selected by Architect form Manufacturer’s full range of colors.

3. Concealed Finish: Pretreat with manufacturer's standard dark-colored acrylic or
polyester backer finish, consisting of prime coat and wash coat with a minimum
total dry film thickness of 0.5 mil (0.013 mm).

2.2 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick,
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or
SBS-modified asphalt adhesive, with release-paper backing; cold applied. Provide
primer when recommended by underlayment manufacturer.

Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C).

Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F
(29 deg C).

Products: Subject to compliance with requirements, provide one of the following :

N —
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Carlisle Coatings & Waterproofing Inc.; CCW WIP 300HT.

Grace Construction Products, a unit of W. R. Grace & Co.; Ultra.
Henry Company; Blueskin PE200 HT.

Metal-Fab Manufacturing, LLC; MetShield.

Owens Corning; WeatherLock Metal High Temperature Underlayment.

N

B. Slip Sheet: Building paper, 3-1b/100 sq. ft. (0.16-kg/sq. m)minimum, rosin sized.

23 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, solder, welding rods, protective coatings,
separators, sealants, and other miscellaneous items as required for complete sheet metal
flashing and trim installation and recommended by manufacturer of primary sheet metal
or manufactured item unless otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended
by manufacturer of primary sheet metal or manufactured item.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or
factory-applied coating.

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for
metal being fastened.

C. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching

internal gutter width.
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2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

C. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant
tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic,
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

D. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; low modulus; of
type, grade, class, and use classifications required to seal joints in sheet metal flashing
and trim and remain watertight.

E. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

F. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including
riveted joints.

G. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

H. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for
application.

24 MANUFACTURED SHEET METAL FLASHING AND TRIM

A. Reglets: Units of type, material, and profile indicated, formed to provide secure interlocking
of separate reglet and counterflashing pieces, and compatible with flashing indicated
with interlocking counterflashing on exterior face, of same metal as reglet.

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

Cheney Flashing Company.

Fry Reglet Corporation.

Heckmann Building Products Inc.

Hickman, W. P. Company.

Hohmann & Barnard, Inc.; STF Sawtooth Flashing.
Keystone Flashing Company, Inc.

National Sheet Metal Systems, Inc.

Sandell Manufacturing Company, Inc.

S moe an o

o

Material: Aluminum, 0.024 inch (0.61 mm) thick for replacement of existing reglets.
Accessories:

[98)

a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure
flexible flashing in reglet where clearance does not permit use of standard
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2.

metal counterflashing or where Drawings show reglet without metal
counterflashing.

Counterflashing Wind-Restraint Clips: Provide clips to be installed before
counterflashing to prevent wind uplift of counterflashing lower edge.

Finish: manufacturer's standard color coating.

5 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with recommendations in

B

C

D

SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions,
geometry, metal thickness, and other characteristics of item indicated. Fabricate items
at the shop to greatest extent possible.

Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application
and metal.

Obtain field measurements for accurate fit before shop fabrication.

Form sheet metal flashing and trim without excessive oil canning, buckling, and tool
marks and true to line and levels indicated, with exposed edges folded back to
form hems.

Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces exposed to view.

. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation
to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as
indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of
matching profiles.

. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation
to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate elastomeric
sealant.

E. Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion

F.

G

H

joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with
butyl sealant concealed within joints.

Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's
"Architectural Sheet Metal Manual" for application, but not less than thickness of metal
being secured.

. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form
seams, and solder.

SHEET METAL FLASHING AND TRIM 076200 - 7



I. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for
intended use. Rivet joints where necessary for strength.

J. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints where necessary for strength.

K. Do not use graphite pencils to mark metal surfaces.

2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Copings: Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 10-foot- (3-m-)
long, sections. Fabricate joint plates of same thickness as copings. Furnish with
continuous cleats to support edge of external leg and interior leg. Miter corners, seal,
and solder or weld watertight.

1. Coping Profile: SMACNA figure designation 3-4A.

2 Joint Style: Butt, with 12-inch- (300-mm-) wide, concealed backup plate.
3. Fabricate from the following materials:

a. Aluminum: 0.050 inch (1.27 mm) thick.

b. Color: Match existing at building.

B. Base Flashing: Fabricate from the following materials:

1. Aluminum: 0.040 inch (1.02 mm) thick.

C. Counterflashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

D. Flashing Receivers: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

2.7 WALL SHEET METAL FABRICATIONS

A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-)
long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, at shelf angles,
and where indicated. Fabricate discontinuous lintel, sill, and similar flashings to extend
6 inches (150 mm) beyond each side of wall openings. Form with 2-inch- (50-mm-)
high, end dams where flashing is discontinuous. Fabricate from the following
materials:

1. Copper: 16 oz./sq. ft. (0.55 mm thick).

2.8 MISCELLANEOUS SHEET METAL FABRICATIONS

SHEET METAL FLASHING AND TRIM 076200 - 8



3PART - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions and other conditions affecting performance of the Work.

1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely
anchored.

B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

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

3.2 UNDERLAYMENT INSTALLATION
A. General: Install underlayment as indicated on Drawings.

B. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free.
Apply primer if required by underlayment manufacturer. Comply with temperature
restrictions of underlayment manufacturer for installation; use primer rather than nails
for installing underlayment at low temperatures. Apply in shingle fashion to shed
water, with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm)
between courses. Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps
with roller. Cover underlayment within 14 days.

3.3 INSTALLATION, GENERAL

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, solder,
welding rods, protective coatings, separators, sealants, and other miscellaneous items as
required to complete sheet metal flashing and trim system.

1. Install sheet metal flashing and trim true to line and levels indicated. Provide uniform,
neat seams with minimum exposure of solder, welds, and sealant.
2. Install sheet metal flashing and trim to fit substrates and to result in watertight

performance. Verify shapes and dimensions of surfaces to be covered before
fabricating sheet metal.

3. Space cleats not more than 12 inches (300 mm) apart. Anchor each cleat with two
fasteners. Bend tabs over fasteners.
4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling,

and tool marks.
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5. Install sealant tape where indicated.
6. Torch cutting of sheet metal flashing and trim is not permitted.
7. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or
by other permanent separation as recommended by SMACNA.

1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim
with bituminous coating where flashing and trim will contact wood, ferrous metal,
or cementitious construction.

2. Underlayment: Where installing metal flashing directly on cementitious or wood
substrates, install a course of felt underlayment and cover with a slip sheet or
install a course of polyethylene sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches
(600 mm) of corner or intersection. Where lapped expansion provisions cannot be used
or would not be sufficiently watertight, form expansion joints of intermeshing hooked
flanges, not less than 1 inch (25 mm) deep, filled with sealant concealed within joints.

D. Fastener Sizes: Use fasteners of sizes that will penetrate wood not less than 1-1/4 inches (32
mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

E. Seal joints as shown and as required for watertight construction.

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less
than 1 inch (25 mm) into sealant. Form joints to completely conceal sealant.
When ambient temperature at time of installation is moderate, between 40 and 70
deg F (4 and 21 deg C), set joint members for 50 percent movement each way.
Adjust setting proportionately for installation at higher ambient temperatures. Do
not install sealant-type joints at temperatures below 40 deg F (4 deg C).

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."

34 ROOF FLASHING INSTALLATION

A. General: Install sheet metal flashing and trim to comply with performance requirements,
sheet metal manufacturer's written installation instructions, and SMACNA's
"Architectural Sheet Metal Manual." Provide concealed fasteners where possible, set
units true to line, and level as indicated. Install work with laps, joints, and seams that
will be permanently watertight and weather resistant.

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to
recommendations in SMACNA's "Architectural Sheet Metal Manual" and as indicated.
Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate
at staggered 3-inch (75-mm) centers.
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C. Roof Edge Flashing: Anchor to resist uplift and outward forces according to
recommendations in FMG Loss Prevention Data Sheet 1-49 for specified wind zone and
as indicated. Interlock bottom edge of roof edge flashing with continuous cleat
anchored to substrate at 24-inch (600-mm) centers.

D. Copings: Anchor to resist uplift and outward forces according to recommendations in
SMACNA's "Architectural Sheet Metal Manual" and as indicated.

1. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at
24-inch (600-mm) centers.

E. Copings: Anchor to resist uplift and outward forces according to recommendations in FMG
Loss Prevention Data Sheet 1-49 for specified wind zone and as indicated.

1. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at
24-inch (600-mm) centers.

G. Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints a
minimum of 4 inches (100 mm) and bed with sealant. Secure in a waterproof manner
by means of snap-in installation and sealant or lead wedges and sealant.

H. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with
installation of roofing and other items penetrating roof. Seal with elastomeric sealant
and clamp flashing to pipes that penetrate roof.

3.5 WALL FLASHING INSTALLATION

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture
according to SMACNA recommendations and as indicated. Coordinate installation of
wall flashing with installation of wall-opening components such as windows, doors, and
louvers.

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 042000
"Unit Masonry."

C. Reglets: Installation of reglets per manufacture instructions.

D. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar
flashings to extend 4 inches (100 mm) beyond wall openings.

3.6 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated
and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching
profiles.
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B. Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
3.7 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean and neutralize flux materials. Clean off excess solder.

C. Clean off excess sealants.

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation
instructions. On completion of installation, remove unused materials and clean finished
surfaces. Maintain in a clean condition during construction.

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated

beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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SECTION 077100 - ROOF SPECIALTIES

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. Roof-edge drainage systems.

B. Related Requirements:
1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking.

2. Section 079200 "Joint Sealants" for field-applied sealants between roof specialties and adjacent
materials.
C. Preinstallation Conference: Conduct conference at Project site.
1. Meet with Owner, Architect, Owner's insurer if applicable, roofing-system testing and inspecting

agency representative, roofing Installer, roofing-system manufacturer's representative, Installer,
structural-support Installer, and installers whose work interfaces with or affects roof specialties,
including installers of roofing materials and accessories.

2. Examine substrate conditions for compliance with requirements, including flatness and attachment
to structural members.
3. Review special roof details, roof drainage, and condition of other construction that will affect roof
specialties.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

L. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes.

B. Shop Drawings: For roof specialties.
1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work.
Distinguish between plant- and field-assembled work.
2. Include details for expansion and contraction; locations of expansion joints, including direction of
expansion and contraction.
3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other attachments.
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4, Detail termination points and assemblies, including fixed points.
5. Include details of special conditions.

C. Samples: For each type of roof specialty and for each color and texture specified.

D. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied color finishes.

E. Samples for Verification:
1. Include Samples of each type of roof specialty to verify finish and color selection, in
manufacturer's standard sizes.
2. Include roof-edge drainage systems made from 12-inch (300-mm) lengths of full-size components

in specified material, and including fasteners, cover joints, accessories, and attachments.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For manufacturer.

B. Product Certificates: For each type of roof specialty.

C. Sample Warranty: For manufacturer's special warranty.
1.5 CLOSEOUT SUBMITTALS
A.  Maintenance Data: For roofing specialties to include in maintenance manuals.
1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements for 130
mph wind speed.
B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty

specified in Section Insert Section number and title.

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic
effects, and set quality standards for fabrication and installation.

1. Build mockup of typical roof drainage system, including fascia, gutter and downspout,
approximately 10 feet (3.0 m) long, including supporting construction, seams, attachments, and
accessories.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of the completed

Work if undisturbed at time of Substantial Completion.
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1.7

1.8

1.9

DELIVERY, STORAGE, AND HANDLING

Do not store roof specialties in contact with other materials that might cause staining, denting, or other
surface damage. Store roof specialties away from uncured concrete and masonry.

Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity,
except to extent necessary for the period of roof-specialty installation.
FIELD CONDITIONS

Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements
before fabrication, and indicate measurements on Shop Drawings.

Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck,
roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive
installation.

WARRANTY

Roofing-System Warranty: Roof specialties are included in warranty provisions in Section 073113.

Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that
show evidence of deterioration of factory-applied finishes within specified warranty period.

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to ASTM D 2244,
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.

C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced
movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture,
fabrication, installation, or other defects in construction.

FM Approvals' Listing: Manufacture and install roof-edge drainage specialties that are listed in FM
Approvals' "RoofNav" and approved for windstorm classification, Class 1-120. Identify materials with
FM Approvals' markings.

SPRI Wind Design Standard: Manufacture and install copings roof-edge drainage specialties tested
according to SPRI ES-1 and capable of resisting the following design pressures:
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2.2

1. Design Wind Speed: 130 mph .

Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to
prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Provide clips that resist rotation and avoid
shear stress as a result of thermal movements. Base calculations on surface temperatures of materials due
to both solar heat gain and nighttime-sky heat loss.

L. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

ROOF-EDGE DRAINAGE SYSTEMS

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to the following:

Architectural Products Company.

ATAS International, Inc.

Berger Building Products, Inc.

Castle Metal Products.

Cheney Flashing Company.

Exceptional Metals.

Perimeter Systems; a division of SAF.

SAF (Southern Aluminum Finishing Company, Inc.).

PN R LD =

Gutters: Manufactured in uniform section lengths not exceeding 12 feet (3.6 m), with matching corner
units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch (25 mm) above front
edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint covers
fabricated from same metal as gutters.

Aluminum Sheet: 0.063 inch (1.60 mm) thick.

Gutter Profile: Style A according to SMACNA's "Architectural Sheet Metal Manual."
Corners: Factory mitered and mechanically clinched and sealed watertight.

Gutter Supports: Gutter brackets or Straps with finish matching the gutters.

Gutter Accessories: Continuous screened leaf guard with sheet metal frame.

N

Downspouts: Plain rectangular complete with mitered elbows, manufactured from the following exposed
metal. Furnish with metal hangers, from same material as downspouts, and anchors.
1. Extruded Aluminum: 0.125 inch (3.18 mm) thick.

Aluminum Finish: Two-coat fluoropolymer.

1. Color: White

Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish
required, with temper to suit forming operations and performance required.
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2.4

Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer
for type of use and finish indicated, finished as follows:

MISCELLANEOUS MATERIALS

Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet
performance requirements. Furnish the following unless otherwise indicated:

1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color of sheet
metal.
2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.

Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant of type, grade, class, and use
classifications required by roofing-specialty manufacturer for each application.

Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene
plasticized; heavy bodied for hooked-type joints with limited movement.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

Pre-cast Concrete Splash Blocks: 12” x 24” x 3” Precast concrete splash blocks.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in
appearance of adjoining components are acceptable if they are within the range of approved Samples and
are assembled or installed to minimize contrast.

Coil-Coated Aluminum Sheet Finishes:

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces
to comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed
metal surfaces to comply with coating and resin manufacturers' written instructions.

Aluminum Extrusion Finishes:

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces
to comply with coating and resin manufacturers' written instructions.
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a. Two-Coat Fluoropolymer: AAMA 2604. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed
metal surfaces to comply with coating and resin manufacturers' written instructions.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions,
and other conditions affecting performance of the Work.

Examine walls, roof edges, and parapets for suitable conditions for roof specialties.

Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and securely
anchored.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties
securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective
coatings, separators, underlayments, sealants, and other miscellaneous items as required to complete roof-
specialty systems.

1. Install roof specialties with limited oil-canning and without warping, jogs in alignment, buckling,
or tool marks.

2. Provide uniform, neat seams with minimum exposure of sealant.

3. Install roof specialties to fit substrates and to result in weathertight performance. Verify shapes
and dimensions of surfaces to be covered before manufacture.

4, Torch cutting of roof specialties is not permitted.

5. Do not use graphite pencils to mark metal surfaces.

Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with
each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other
permanent separation as recommended by manufacturer.

Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by fastener
manufacturer to achieve maximum pull-out resistance.

Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.

Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do
not install sealants at temperatures below 40 deg F (4 deg C).
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ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION

General: Install components to produce a complete roof-edge drainage system according to
manufacturer's written instructions. Coordinate installation of roof perimeter flashing with installation of
roof-edge drainage system.

Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly anchored
gutter supports spaced not more than 24 inches (610 mm) apart. Attach ends with rivets and seal with
sealant to make watertight. Slope to downspouts.

1. Install gutter with expansion joints at locations indicated but not exceeding 50 feet (15.2 m) apart.
Install expansion-joint caps.

2. Install continuous leaf guards on gutters with noncorrosive fasteners, removable for cleaning
gutters.

Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with
fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from walls; locate
fasteners at top and bottom and at approximately 60 inches (1500 mm) o.c.

1. Provide elbows at base of downspouts at grade to direct water away from building.
2. Connect downspouts to underground drainage system indicated.

Precast Concrete Splash Blocks: Install where downspouts discharge on Grade.

CLEANING AND PROTECTION

Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.

Clean and neutralize flux materials. Clean off excess solder and sealants.

Remove temporary protective coverings and strippable films as roof specialties are installed. On
completion of installation, clean finished surfaces, including removing unused fasteners, metal filings,

pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition during construction.

Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup
or similar minor repair procedures.

END OF SECTION 077100
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1.  Silicone joint sealants.

2. Nonstaining silicone joint sealants.
3.  Mildew-resistant joint sealants.

4.  Latex joint sealants.

ACTION SUBMITTALS

Product Data: For each joint-sealant product.

Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured
sealants showing the full range of colors available for each product exposed to view.

INFORMATIONAL SUBMITTALS

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

FIELD CONDITIONS

Do not proceed with installation of joint sealants under the following conditions:
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1.7

1.  When ambient and substrate temperature conditions are outside limits permitted by
joint-sealant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4.  Where contaminants capable of interfering with adhesion have not yet been
removed from joint substrates.

WARRANTY

Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not
comply with performance and other requirements specified in this Section within
specified warranty period.

1.  Warranty Period: Two years from date of Substantial Completion.

Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair
or replace those joint sealants that do not comply with performance and other
requirements specified in this Section within specified warranty period.

1.  Warranty Period: Twenty years from date of Substantial Completion.

Special warranties specified in this article exclude deterioration or failure of joint sealants
from the following:

1.  Movement of the structure caused by stresses on the sealant exceeding sealant
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.

4.  Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

PART 2 - PRODUCTS

2.1

JOINT SEALANTS, GENERAL

Compatibility: Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer, based on testing and field
experience.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full
range.
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2.5

NONSTAINING SILICONE JOINT SEALANTS

Nonstaining Joint Sealants: No staining of substrates when tested according to
ASTM C 1248.

Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50
percent and minus 50 percent movement capability, nontraffic-use, neutral-curing
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following :
a.  Dow Corning Corporation; 795.

b.  Pecora Corporation; 895NST.
c. Tremco Incorporated; Spectrem 2.

MILDEW-RESISTANT JOINT SEALANTS

Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with
fungicide to prevent mold and mildew growth.

Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant,
single-component, nonsag, plus 25 percent and minus 25 percent movement capability,
nontraffic-use, acid-curing silicone joint sealant; ASTM C 920, Type S, Grade NS,
Class 25, Use NT.

1.  Products: Subject to compliance with requirements, provide one of the following :
a.  Dow Corning Corporation; 786-M White.
b.  GE Construction Sealants; SCS1700 Sanitary.
C. Tremco Incorporated; Tremsil 200.

LATEX JOINT SEALANTS

Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP,
Grade NF.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a.  BASF Construction Chemicals, LLC, Building Systems; Sonolac.
b.  Pecora Corporation; AC-20.
C.
d.

Sherwin-Williams Company (The); 850A.
Tremco Incorporated; Tremflex 834.

JOINT-SEALANT BACKING
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2.6

Sealant Backing Material, General: Nonstaining; compatible with joint substrates,
sealants, primers, and other joint fillers; and approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface
skin) Type O (open-cell material) Type B (bicellular material with a surface skin) or any
of the preceding types, as approved in writing by joint-sealant manufacturer for joint
application indicated, and of size and density to control sealant depth and otherwise
contribute to producing optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials
or joint surfaces at back of joint. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable
of staining or harming joint substrates and adjacent nonporous surfaces in any way, and
formulated to promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1

32

EXAMINATION
Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions

affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants

to comply with joint-sealant manufacturer's written instructions and the following
requirements:
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1. Remove all foreign material from joint substrates that could interfere with adhesion
of joint sealant, including dust, paints (except for permanent, protective coatings
tested and approved for sealant adhesion and compatibility by sealant
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, water,
surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading,
or a combination of these methods to produce a clean, sound substrate capable of
developing optimum bond with joint sealants. Remove loose particles remaining
after cleaning operations above by vacuuming or blowing out joints with oil-free
compressed air. Porous joint substrates include the following:

a. Concrete.
b.  Masonry.
c.  Unglazed surfaces of ceramic tile.
3. Remove laitance and form-release agents from concrete.
4.  Clean nonporous joint substrate surfaces with chemical cleaners or other means that

do not stain, harm substrates, or leave residues capable of interfering with adhesion
of joint sealants. Nonporous joint substrates include the following:

Metal.

Glass.

Porcelain enamel.

Glazed surfaces of ceramic tile.

ac o

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer
or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply
primer to comply with joint-sealant manufacturer's written instructions. Confine primers
to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer
with adjoining surfaces that otherwise would be permanently stained or damaged by such
contact or by cleaning methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for
products and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use
of joint sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at

position required to produce cross-sectional shapes and depths of installed sealants
relative to joint widths that allow optimum sealant movement capability.
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3.5

Do not leave gaps between ends of sealant backings.

Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before sealant
application, and replace them with dry materials.

N —

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

Install sealants using proven techniques that comply with the following and at the same
time backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that
allow optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning
or curing begins, tool sealants according to requirements specified in subparagraphs
below to form smooth, uniform beads of configuration indicated; to eliminate air pockets;
and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
Use tooling agents that are approved in writing by sealant manufacturer and that do
not discolor sealants or adjacent surfaces.

3.  Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise
indicated.

4.  Provide recessed joint configuration of recess depth and at veneer stone
applications according to Figure 8C in ASTM C 1193.

a.  Use masking tape to protect surfaces adjacent to recessed tooled joints.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint
sealants and of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If, despite
such protection, damage or deterioration occurs, cut out, remove, and repair damaged or
deteriorated joint sealants immediately so installations with repaired areas are
indistinguishable from original work.
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3.6

JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic
surfaces (JS-1).

1.

(98]

Joint Locations:

Construction joints in cast-in-place concrete.

Joints between plant-precast architectural concrete units.

Control and expansion joints in unit masonry.

Joints in dimension stone cladding.

Perimeter joints between materials listed above and frames of doors windows
and louvers.

f. Other joints as indicated on Drawings.

°po o

Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
Joint-Sealant Color: As selected by Architect from manufacturer's full range of
colors.

Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic
surfaces not subject to significant movement (JS-2).

1.

Joint Locations:

a.  Control joints on exposed interior surfaces of exterior walls.

b.  Perimeter joints between interior wall surfaces and frames of interior doors
windows and fiber cement siding.

C. Other joints as indicated on Drawings.

Joint Sealant: Acrylic latex.
Joint-Sealant Color: As selected by Architect from manufacturer's full range of
colors.

Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and
horizontal nontraffic surfaces (JS-3).

1.

Joint Locations:

a.  Joints between plumbing fixtures and adjoining walls, floors, and counters.
b.  Tile control and expansion joints where indicated.
c.  Other joints as indicated on Drawings.

Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
Joint-Sealant Color: As selected by Architect from manufacturer's full range of
colors .
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SECTION 099113 - EXTERIOR PAINTING

1 PART - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
Section includes surface preparation and the application of paint systems on exterior substrates.

Concrete.

Clay masonry.

Concrete masonry units (CMU).
Steel.

Galvanized metal.

Exterior cement fiber siding and trim

A e

Related Requirements:

1. Section 099123 "Interior Painting" for surface preparation and the application of paint
systems on interior substrates.

DEFINITIONS

Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to
ASTM D 523.

Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according
to ASTM D 523.

Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.
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1.5

1.6

1.7

Samples for Initial Selection: For each type of topcoat product.
Samples for Verification: For each type of paint system and each color and gloss of topcoat.

Submit Samples on rigid backing, 8 inches (200 mm) square.
Step coats on Samples to show each coat required for system.
Label each coat of each Sample.

Label each Sample for location and application area.

bl

Product List: For each product indicated, include the following:

1.  Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified,
with the proposed product highlighted.

3. VOC content.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1.  Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.

QUALITY ASSURANCE
Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects

and set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of
each paint system specified in Part 3.

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m).

b. Other Items: Architect will designate items or areas required.
2. Final approval of color selections will be based on mockups.
a. If preliminary color selections are not approved, apply additional mockups of

additional colors selected by Architect at no added cost to Owner.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4, Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING
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1.8

A.

A.

B.

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1.  Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

2 PART - PRODUCTS

2.1

A.

MANUFACTURERS

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

1. Behr Process Corporation.

2. Benjamin Moore & Co.

3. Benjamin Moore & Co. (Canada).
4.  Bennette Paint Manufacturing Company, Inc.
5. Betonel Ltd.

6.  BLP Mobile Paint Manufacturing.
7.  California Paints.

8. Cloverdale Paint.

9. Color Wheel Paints & Coatings.
10. Columbia Paint & Coatings.

11.  Conco Paints.

12.  Coronado Paint.

13. Davis Paint Company.

14. Del Technical Coatings.

15. Diamond Vogel Paints.

16. Dunn-Edwards Corporation.

17. Durant Performance Coatings.

18.  Duron, Inc.

19. Envirocoatings Canada Inc.

20. Euclid Chemical Company.

21. Farrell-Calhoun.

22. Frazee Paint.

23.  General Paint.

24. Hallman Lindsay Paints.

25. Hirshfield's, Inc.

26. ICI Paints.

27. ICI Paints (Canada).
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28. Insl-x.

29. Kelly-Moore Paints.

30. Kwal Paint.

31. Life Paint Corp.

32. M.A.B. Paints.

33.  Microblend Technologies Inc.
34. Miller Paint.

35. Mills Paint.

36. PARA Paints.

37. Parex LaHabra Inc.

38. Parker Paint Mfg. Co. Inc.

39. PPG Architectural Finishes, Inc.
40. Pratt & Lambert.

41. Rodda Paint Co.

42. Scott Paint.

43.  Sherwin-Williams Company (The).

44.  Sico, Inc.
45.  Vista Paint.
46. Zinsser.

Products: Subject to compliance with requirements, provide one of the products listed in other
Part 2 articles for the paint category indicated.
PAINT, GENERAL

MPI Standards: Provide products that comply with MPI standards indicated and that are listed
in its "MPI Approved Products List."

Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by

manufacturers of topcoat for use in paint system and on substrate indicated.

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

Colors: As selected by Architect from manufacturer's full range.

1. 30 percent of surface area will be painted with deep tones.

BLOCK FILLERS
Block Filler, Latex, Interior/Exterior: MPI #4.

1. Sherwin Williams; Loxon Concrete and Masonry Primers.
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2.5

2.6

2.7

2.8

PRIMERS/SEALERS

Primer, Alkali Resistant, Water Based: MPI #3.
1. Sherwin Williams; Pro Industrial Pro Cryl.
Primer, Bonding, Water Based: MPI #17.

1. Sherwin Williams; Multipurpose Latex Primer.

METAL PRIMERS

Primer, Alkyd, Anti-Corrosive for Metal: MPI #79.

1. Sherwin Williams; Multipurpose Oil Based Primer.
Primer, Alkyd, Quick Dry, for Metal: MPI #76.

1. Sherwin Williams; Fast Drying Primer.

Primer, Galvanized: As recommended in writing by topcoat manufacturer.

WATER-BASED PAINTS

Latex, Exterior Flat (Gloss Level 1): MPI #10.

1. Sherwin Williams; Duration Exterior Acrylic.
Latex, Exterior Semi-Gloss (Gloss Level 5): MPI#11.

1. Sherwin Williams; Duration Exterior Acrylic.

FLOOR COATINGS

Sealer, Water Based, for Concrete Floors: MPI #99.

SOURCE QUALITY CONTROL
Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1.  Owner will engage the services of a qualified testing agency to sample paint materials.
Contractor will be notified in advance and may be present when samples are taken. If
paint materials have already been delivered to Project site, samples may be taken at
Project site. Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.

3. Owner may direct Contractor to stop applying paints if test results show materials being
used do not comply with product requirements. Contractor shall remove noncomplying
paint materials from Project site, pay for testing, and repaint surfaces painted with
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rejected materials. Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

PART - EXECUTION

2.9

2.10

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

Concrete: 12 percent.

Masonry (Clay and CMU): 12 percent.
Wood: 15 percent.

Portland Cement Plaster: 12 percent.
Gypsum Board: 12 percent.

R

Portland Cement Plaster Substrates: Verify that plaster is fully cured.
Exterior Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates and paint systems indicated.

Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,

provide surface-applied protection before surface preparation and painting.

1.  After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1.  Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.
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Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that
permitted in manufacturer's written instructions.

Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's
written instructions.

Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods
recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning."

2. SSPC-SP 3, "Power Tool Cleaning."

3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
4.  SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

Aluminum Substrates: Remove loose surface oxidation.

Wood Substrates:

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer recommended
in writing by topcoat manufacturer for exterior use in paint system indicated.

2. Sand surfaces that will be exposed to view, and dust off.

3. Prime edges, ends, faces, undersides, and backsides of wood.

4.  After priming, fill holes and imperfections in the finish surfaces with putty or plastic
wood filler. Sand smooth when dried.

Plastic Trim Fabrication Substrates: Remove dust, dirt, and other foreign material that might
impair bond of paints to substrates.
APPLICATION

Apply paints according to manufacturer's written instructions and recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
Paint surfaces behind movable items same as similar exposed surfaces. Before final
installation, paint surfaces behind permanently fixed items with prime coat only.

3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door
frames.

4.  Paint entire exposed surface of window frames and sashes.

5. Do not paint over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.
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2.13

6.  Primers specified in painting schedules may be omitted on items that are factory primed
or factory finished if acceptable to topcoat manufacturers.

Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate
identification of each coat if multiple coats of same material are to be applied. Provide
sufficient difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1.  Paint the following work where exposed to view:
a. Equipment, including panelboards and switch gear.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
g. Tanks that do not have factory-applied final finishes.

FIELD QUALITY CONTROL

Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.
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B.

C.

At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

EXTERIOR PAINTING SCHEDULE
Concrete Substrates, Nontraffic Surfaces:
1. Latex System:

Prime Coat: Latex, exterior, matching topcoat.

Prime Coat: Primer, alkali resistant, water based, MPI #3.
Intermediate Coat: Latex, exterior, matching topcoat.

Topcoat: Latex, exterior flat (Gloss Level 1), MPI #10.
Topcoat: Latex, exterior, low sheen (Gloss Level 3-4), MPI #15.
Topcoat: Latex, exterior semi-gloss (Gloss Level 5), MPI #11.
Topcoat: Latex, exterior gloss (Gloss Level 6), MPI #119.

Qe a0 o

Steel Substrates:

1.  Water-Based Coating System:

a. Prime Coat: Primer, alkyd, anti-corrosive for metal, MPI #79.
b. Topcoat: Light industrial coating, exterior, water based, semi-gloss (Gloss Level
5), MPI #163.

Galvanized-Metal Substrates:

1.  Latex System:

a. Prime Coat: Primer, galvanized metal, as recommended in writing by topcoat
manufacturer for exterior use on galvanized-metal substrates with topcoat
indicated.

b. Intermediate Coat: Latex, exterior, matching topcoat.

c. Topcoat: Latex, exterior flat (Gloss Level 1), MPI #10.

d. Topcoat: Latex, exterior semi-gloss (Gloss Level 5), MPI #11.

D. Wood and Fiber Cement siding and trim

1.

Latex System

Prime Coat: Latex, exterior, matching topcoat.

Prime Coat: Primer, Latex, water based, MPI #6.

Intermediate Coat: Latex, exterior, matching topcoat.

Topcoat: Latex, exterior flat (Gloss Level 1), MPI #10.
Topcoat: Latex, exterior, low sheen (Gloss Level 3-4), MPI #15.
Topcoat: Latex, exterior semi-gloss (Gloss Level 5), MPI #11.

mo a0 o
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SECTION 099123 - INTERIOR PAINTING

IPART - 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 surface preparation and the application of paint systems on interior substrates.

Concrete.

Clay masonry.

Concrete masonry units (CMU).
Steel.

Galvanized metal.

Wood.

Gypsum board.

Nk L=

B. Related Requirements:

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with primers
specified in this Section.
2. Section 099113 "Exterior Painting" for surface preparation and the application of paint systems

on exterior substrates.

1.3 DEFINITIONS

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D
523.

B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D
523.

D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to
ASTM D 523.

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
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G. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. LEED Submittals:

1. Product Data for Credit EQ 4.2: For paints and coatings, including printed statement of VOC
content.
2. Laboratory Test Reports for Credit EQ 4: For paints and coatings, documentation indicating

that they meet the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

C. Samples for Initial Selection: For each type of topcoat product.

D. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
Submit Samples on rigid backing, 8 inches (200 mm) square.

Step coats on Samples to show each coat required for system.

Label each coat of each Sample.
Label each Sample for location and application area.

el s

E. Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas. Use same designations
indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified in Part 2,
with the proposed product highlighted.

3. VOC content.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied.

1.6 QUALITY ASSURANCE
A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify
preliminary selections made under Sample submittals and to demonstrate aesthetic effects and

set quality standards for materials and execution.

I. Architect will select one surface to represent surfaces and conditions for application of each
paint system specified in Part 3.
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a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m).

b. Other Items: Architect will designate items or areas required.
2. Final approval of color selections will be based on mockups.
a. If preliminary color selections are not approved, apply additional mockups of additional

colors selected by Architect at no added cost to Owner.

3. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Architect specifically approves such deviations in writing.
4. Subject to compliance with requirements, approved mockups may become part of the completed

Work if undisturbed at time of Substantial Completion.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.8 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3
deg C) above the dew point; or to damp or wet surfaces.

2PART - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Behr Process Corporation.

2. Benjamin Moore & Co.

3. Benjamin Moore & Co. (Canada).
4. Bennette Paint Manufacturing Company, Inc.
5. Betonel Ltd.

6. BLP Mobile Paint Manufacturing.
7. California Paints.

8. Cloverdale Paint.

9. Color Wheel Paints & Coatings.
10. Columbia Paint & Coatings.

11. Conco Paints.

12. Coronado Paint.

13. Davis Paint Company.
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14. Diamond Vogel Paints.

15. Dunn-Edwards Corporation.
16. Durant Performance Coatings.
17. Duron, Inc.

18. Envirocoatings Canada Inc.
19. Euclid Chemical Company.
20. Farrell-Calhoun.

21. Frazee Paint.

22. General Paint.

23. Hallman Lindsay Paints.

24, Hirshfield's, Inc.

25. ICI Paints.

26. ICI Paints (Canada).

27. Insl-x.

28. Kelly-Moore Paints.

29. Kwal Paint.

30. M.A.B. Paints.

31. McCormick Paints.

32. Microblend Technologies Inc.
33. Miller Paint.

34, Muills Paint.

35. PARA Paints.

36. Parex LaHabra Inc.

37. Parker Paint Mfg. Co. Inc.

38. PPG Architectural Finishes, Inc.
39. Pratt & Lambert.

40. Rodda Paint Co.

41. Scott Paint.

42, Sherwin-Williams Company (The).
43, Sico, Inc.

44, Southern Diversified Products, LLC.
45. Smith Paint Products.

46. Vista Paint.

47. Zinsser.

2.2 PAINT, GENERAL

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed in its
"MPI Approved Products List."

B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by manufacturers of
topcoat for use in paint system and on substrate indicated.

C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction and, for
interior paints and coatings applied at Project site, the following VOC limits, exclusive of
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colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA

Method 24).

Flat Paints and Coatings: 50 g/L.

Nonflat Paints and Coatings: 150 g/L.
Dry-Fog Coatings: 400 g/L.

Primers, Sealers, and Undercoaters: 200 g/L.

Zinc-Rich Industrial Maintenance Primers: 340 g/L.
Pretreatment Wash Primers: 420 g/L.

Floor Coatings: 100 g/L.

Shellacs, Clear: 730 g/L.

0. Shellacs, Pigmented: 550 g/L.

e i A o

Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L.

D. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental

Chambers."

E. Colors: As selected by Architect from manufacturer's full range.

1. 50 percent of surface area will be painted with deep tones.

2.3 BLOCK FILLERS

A. Block Filler, Latex, Interior/Exterior: MPI #4.
2.4 PRIMERS/SEALERS

A. Primer Sealer, Latex, Interior: MPI #50.

B. Primer, Latex, for Interior Wood: MPI #39.

C. Primer, Bonding, Water Based: MPI #17.

2.5 METAL PRIMERS
A. Primer, Rust-Inhibitive, Water Based: MPI #107.
B. Primer, Alkyd, Quick Dry, for Metal: MPI #76.

C. Primer, Galvanized, Water Based: MPI #134.

2.6 WATER-BASED PAINTS
A. Latex, Interior, Flat, (Gloss Level 1): MPI #53.

B. Latex, Interior, (Gloss Level 2): MPI #44.

INTERIOR PAINTING

099123 -5



C. Latex, Interior, (Gloss Level 3): MPI #52.
D. Latex, Interior, (Gloss Level 4): MPI #43.

E. Latex, Interior, Semi-Gloss, (Gloss Level 5): MPI #54.

2.7 FLOOR COATINGS

A. Secaler, Water Based, for Concrete Floors: MPI #99.

2.8 SOURCE QUALITY CONTROL
A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials.
Contractor will be notified in advance and may be present when samples are taken. If
paint materials have already been delivered to Project site, samples may be taken at
Project site. Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.

3. Owner may direct Contractor to stop applying coatings if test results show materials being used
do not comply with product requirements. Contractor shall remove noncomplying paint
materials from Project site, pay for testing, and repaint surfaces painted with rejected
materials. Contractor will be required to remove rejected materials from previously
painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

3PART - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as
follows:

Concrete: 12 percent.

Masonry (Clay and CMU): 12 percent.
Wood: 15 percent.

Gypsum Board: 12 percent.

Plaster: 12 percent.

Nk W=

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
D. Plaster Substrates: Verify that plaster is fully cured.

E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry.
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F. Verify suitability of substrates, including surface conditions and compatibility with existing finishes
and primers.

G. Proceed with coating application only after unsatisfactory conditions have been corrected.

L. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to
substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to
be painted. If removal is impractical or impossible because of size or weight of item, provide
surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat
as required to produce paint systems indicated.

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not
paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted
in manufacturer's written instructions.

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or
alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written
instructions.

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning."

2. SSPC-SP 3, "Power Tool Cleaning."

3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop paint,

and paint exposed areas with the same material as used for shop priming to comply with SSPC-
PA 1 for touching up shop-primed surfaces.

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal fabricated
from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote

adhesion of subsequently applied paints.

I. Aluminum Substrates: Remove loose surface oxidation.
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J. Wood Substrates:

Scrape and clean knots, and apply coat of knot sealer before applying primer.

Sand surfaces that will be exposed to view, and dust off.

Prime edges, ends, faces, undersides, and backsides of wood.

After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood
filler. Sand smooth when dried.

el s

K. Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign material that
might impair bond of paints to substrates.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."

—

Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged
items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name, identification,
performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed or

factory finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same
material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient
difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a
uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller
tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and
Security Work:

—

Paint the following work where exposed in equipment rooms:

Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit.

Tanks that do not have factory-applied final finishes.

Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other
paintable jacket material.

e e e
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2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that
are visible from occupied spaces.

34 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting
agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project
site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing,
scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of other
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in
an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE

A. Concrete Substrates, Nontraffic Surfaces:

1. Latex System:

Prime Coat: Primer sealer, latex, interior, MPI #50.

Prime Coat: Latex, interior, matching topcoat.

Intermediate Coat: Latex, interior, matching topcoat.
Topcoat: Latex, interior, (Gloss Level 4), MPI #43.

;oo

B. Concrete Substrates, Traffic Surfaces:

1. Water-Based Clear Sealer System:
a. First Coat: Sealer, water based, for concrete floors, MPI #99.
b. Topcoat: Sealer, water based, for concrete floors, MPI #99.

C. Clay-Masonry Substrates:
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1. Latex System:

o

° o

D. CMU Substrates:

1. Latex System:
a.

b.

C. Topcoat:

E. Steel Substrates:

Prime Coat: Latex, interior, matching topcoat.
Intermediate Coat: Latex, interior, matching topcoat.
Topcoat:

Latex, interior, (Gloss Level 3), MPI #52.

Block Filler: Block filler, latex, interior/exterior, MPI #4.
Intermediate Coat: Latex, interior, matching topcoat.

Latex, interior, (Gloss Level 4), MPI #43.

1. Latex over Alkyd Primer System:

a. Prime Coat: Primer, alkyd, anti-corrosive, for metal, MPI #79 or primer, alkyd, quick
dry, for metal, MPI #76.

Prime Coat: Shop primer specified in Section 051200 "Structural Steel Framing" where

substrate is specified.

b.

c.

d. Topcoat:
€. Topcoat:
f. Topcoat:
g. Topcoat:
h. Topcoat:
1. Topcoat:

Intermediate Coat: Latex, interior, matching topcoat.

Latex, interior, flat, (Gloss Level 1), MPI #53.

Latex, interior, (Gloss Level 2), MPI #44.

Latex, interior, (Gloss Level 3), MPI #52.

Latex, interior, (Gloss Level 4), MPI #43.

Latex, interior, semi-gloss, (Gloss Level 5), MPI #54.

Latex, interior, gloss, (Gloss Level 6, except minimum gloss of 65 units at 60

degrees), MPI #114.

F. Galvanized-Metal Substrates:

—

;o o

Latex over Waterborne Primer System:

Prime Coat: Primer, galvanized, water based, MPI #134.
Intermediate Coat: Latex, interior, matching topcoat.

Topcoat:
Topcoat:

Latex, interior, (Gloss Level 4), MPI #43.
Latex, interior, semi-gloss, (Gloss Level 5), MPI #54.

G. Wood Substrates: Including wood trim, architectural woodwork and wood-based panel products.

1. Latex System:

a. Prime Coat: Primer, latex, for interior wood, MPI #39.

b. Intermediate Coat: Latex, interior, matching topcoat.

C. Topcoat: Latex, interior, (Gloss Level 4), MPI #43.

d. Topcoat: Latex, interior, semi-gloss, (Gloss Level 5), MPI #54.
2. Latex over Alkyd Primer System:

INTERIOR PAINTING
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Prime Coat: Primer sealer, alkyd, interior, MPI #45.
Intermediate Coat: Latex, interior, matching topcoat.

Topcoat: Latex, interior, (Gloss Level 4), MPI #43.

Topcoat: Latex, interior, semi-gloss, (Gloss Level 5), MPI #54.

fo o

H. Gypsum Board Substrates:
1. Latex System:

Prime Coat: Primer sealer, latex, interior, MPI #50.
Intermediate Coat: Latex, interior, matching topcoat.
Topcoat: Latex, interior, flat, (Gloss Level 1), MPI #53.
Topcoat: Latex, interior, (Gloss Level 3), MPI #52.
Topcoat: Latex, interior, (Gloss Level 4), MPI #43.

o a0 o

END OF SECTION 099123
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SECTION 104413 - FIRE EXTINGUISHER CABINETS

IPART - 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. Fire protection cabinets and mounting brackets for the following:

a. Portable fire extinguishers.

1.3 SUBMITTALS
A. Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for fire
protection cabinets.
1. Fire Protection Cabinets: Include roughing-in dimensions, details showing mounting
methods, relationships of box and trim to surrounding construction, door

hardware, cabinet type, trim style, and panel style.

B. Shop Drawings: For fire protection cabinets. Include plans, elevations, sections, details, and
attachments to other work.

C. Product Schedule: For fire protection cabinets. Coordinate final fire protection cabinet
schedule with fire extinguisher schedule to ensure proper fit and function.

D. Maintenance Data: For fire protection cabinets to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. Fire-Rated, Fire Protection Cabinets: Listed and labeled to comply with requirements in
ASTM E 814 for fire-resistance rating of walls where they are installed.

FIRE EXTINGUISHER CABINETS
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

1.5 COORDINATION

A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire
extinguishers indicated are accommodated.

B. Coordinate sizes and locations of fire protection cabinets with wall depths.

2PART - PRODUCTS

2.1 MATERIALS

A. Aluminum: Alloy and temper recommended by aluminum producer and manufacturer for
type of use and finish indicated, and as follows:

1. Sheet: ASTM B 209 (ASTM B 209M).
2. Extruded Shapes: ASTM B 221 (ASTM B 221M).

B. Transparent Acrylic Sheet: ASTM D 4802, Category A-1 (cell-cast sheet), 3 mm thick, with
Finish 1 (smooth or polished).

2.2 FIRE PROTECTION CABINET

A. Cabinet Type: Suitable for fire extinguisher.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Fire End & Croker Corporation;.

b. J. L. Industries, Inc., a division of Activar Construction Products Group; .

c. Kidde Residential and Commercial Division, Subsidiary of Kidde plc;.

d. Larsen's Manufacturing Company; Basis of Design - 2409 - 6R.

€. Modern Metal Products, Division of Technico Inc.;.

f. Moon-American;.

g. Potter Roemer LLC;.

h. Watrous Division, American Specialties, Inc.;.

B. Cabinet Construction: Nonrated.

C. Cabinet Material: Aluminum sheet.

FIRE EXTINGUISHER CABINETS
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1. Shelf: Same metal and finish as cabinet.

D. Semirecessed Cabinet: Cabinet box partially recessed in walls of sufficient depth to suit style
of trim indicated; with one-piece combination trim and perimeter door frame
overlapping surrounding wall surface with exposed trim face and wall return at outer
edge (backbend). Provide where walls are of insufficient depth for recessed cabinets
but are of sufficient depth to accommodate semirecessed cabinet installation.

1. Rolled-Edge Trim: 2-1/2-inch (64-mm) backbend depth.

E. Cabinet Trim Material: Aluminum sheet.

F. Door Material: Aluminum sheet.

G. Door Style: Fully glazed panel with frame.

H. Door Glazing: Acrylic sheet.

1. Acrylic Sheet Color: Clear transparent acrylic sheet.

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet
type, trim style, and door material and style indicated.

—

Provide manufacturer's standard.
Provide manufacturer's standard hinge permitting door to open 180 degrees.

»

J. Accessories:

1. Mounting Bracket: Manufacturer's standard steel, designed to secure fire extinguisher
to fire protection cabinet, of sizes required for types and capacities of fire
extinguishers indicated, with plated or baked-enamel finish.

2. Door Lock: Cam lock that allows door to be opened during emergency by pulling
sharply on door handle.
3. Identification: Lettering complying with authorities having jurisdiction for letter style,

size, spacing, and location. Locate as directed by Architect.

K. Finishes:
a. Interior of cabinet and door.
2. Aluminum: Clear anodic.

23 FABRICATION

A. Fire Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door,
and hardware to suit cabinet type, trim style, and door style indicated.

FIRE EXTINGUISHER CABINETS
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Weld joints and grind smooth.

Provide factory-drilled mounting holes.
Prepare doors and frames to receive locks.
Install door locks at factory.

e

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials
indicated and coordinated with cabinet types and trim styles selected.

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum
1/2 inch (13 mm) thick.

2. Fabricate door frames of one-piece construction with edges flanged.

3. Miter and weld perimeter door frames.

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground
smooth.
24 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by
applying a strippable, temporary protective covering before shipping.

C. Finish fire protection cabinets after assembly.
D. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.

Variations in appearance of adjoining components are acceptable if they are within the
range of approved Samples and are assembled or installed to minimize contrast.

2.5 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

3PART - EXECUTION

3.1 EXAMINATION

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

3.2 INSTALLATION

FIRE EXTINGUISHER CABINETS
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A. General: Install fire protection cabinets in locations and at mounting heights indicated or, if
not indicated, at heights indicated below:

1. Fire Protection Cabinets: 54 inches (1372 mm) above finished floor to top of cabinet.

33 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as fire protection
cabinets are installed unless otherwise indicated in manufacturer's written installation
instructions.

B. Adjust fire protection cabinet doors to operate easily without binding. Verify that integral
locking devices operate properly.

C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as
recommended by manufacturer.

D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to
factory-finished appearance. Use only materials and procedures recommended or
furnished by fire protection cabinet and mounting bracket manufacturers.

E. Replace fire protection cabinets that have been damaged or have deteriorated beyond

successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 104413
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SECTION 104416 - FIRE EXTINGUISHERS

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 portable, hand-carried fire extinguishers and mounting brackets for fire
extinguishers.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product. Include rating and classification, material descriptions,
dimensions of individual components and profiles, and finishes for fire extinguisher and mounting
brackets.

1.4 INFORMATIONAL SUBMITTALS

A.  Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals.
1.6 WARRANTY
A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace

fire extinguishers that fail in materials or workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.

2. Warranty Period: Six years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

2.2

23

A.

PERFORMANCE REQUIREMENTS

NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire
Extinguishers."

Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing
agency acceptable to authorities having jurisdiction.

L. Provide fire extinguishers approved, listed, and labeled by FM Global.

PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet and mounting bracket
indicated.

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

a. JL Industries, Inc.; a division of the Activar Construction Products Group.
b. Kidde Residential and Commercial Division.
c. Larsens Manufacturing Company.
2. Source Limitations: Obtain fire extinguishers, fire-protection cabinets, and accessories, from
single source from single manufacturer.
Valves: Manufacturer's standard.
Handles and Levers: Manufacturer's standard.
5. Instruction Labels: Include pictorial marking system complying with NFPA 10,
Appendix B.

bl

Multipurpose Dry-Chemical Type in Steel Container: UL-rated 2-A:10-B:C, 5-1b (2.3-kg) nominal
capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.

MOUNTING BRACKETS

Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire extinguisher
to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with
plated finish.

1. Source Limitations: Obtain mounting brackets and fire extinguishers from single source
from single manufacturer.

Identification: Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location. Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red
letter decals applied to mounting surface.
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a. Orientation: Vertical.

PART 3 - EXECUTION

3.1

32

A.

EXAMINATION
Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged fire extinguishers.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

General: Install fire extinguishers and mounting brackets in locations indicated and in compliance
with requirements of authorities having jurisdiction.

L. Mounting Brackets: Top of fire extinguisher to be at 42 inches (1067 mm) above finished
floor.

Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations
indicated.

END OF SECTION 104416
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SECTION 200010 - BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.01

1.02

1.03

RELATED DOCUMENTS

Basic Requirements: Requirements of the Contract Forms, Conditions of the Contract,
Specifications, Drawings, and Addenda and Contract Modifications (the Contract Documents),
apply to the requirements of each Section of Divisions 220000 and 230000.

Contflicts: Nothing contained in this Section shall be construed to conflict in any way with other
provisions or requirements of the Contract documents. The intent is that this Section will take
precedence. Where differences arise, the Architect shall decide which directions or instructions
take precedence.

SUMMARY

General: Unless an item is specifically mentioned as being provided by others, the requirements
of Divisions 220000 and 230000 Contract Documents shall be completed. The systems,
equipment, devices and accessories shall be installed, finished, tested and adjusted for continuous
and proper operation. Any apparatus, material or device not shown on the Drawings but
mentioned in these Specifications, or vice versa, or any incidental accessories necessary to make
the project complete and operational in all respects, shall be furnished, delivered and installed
without additional expense to the Owner. Include all materials, equipment, supervision,
operation, methods and labor for the fabrication, installation, start-up and tests necessary for
complete and properly functioning systems.

APPLICABLE STANDARDS

Code Compliance: Refer to Division 1. As a minimum, unless otherwise indicated, comply with
all rules, regulations, standards, codes, ordinances and laws of local, state and federal
governments and the amendments and interpretation of such rules, regulations, standards, codes,
ordinances and laws of local, state and federal governments by the authorities having lawful
jurisdiction.

ADA: Comply with the requirements of the Americans with Disabilities Act (ADA).

Comply: With the National Fire Protection Association (NFPA) Standards and other Codes and
Standards as adopted by the Local Authority having Jurisdiction.

Comply: With the National Fire Protection Association (NFPA) Standards and other Codes and
Standards in affect at the time of permit.

Florida Building Code 2020, the Seventh Edition an all amendments: Conform in strict

compliance to the Florida Building Code (FBC) and the amendments which are enforced by the
local authority having jurisdiction.
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1.04

1.05

NATIONAL FIRE PROTECTION (NFPA) Standards
1.  Refer to drawings for applicable codes.

Notification: Comply with all of the requirements of the Federal "Right-To-Know" Regulations
and the Florida "Right-To-Know" Law and provide notification to all parties concerned as to the
use of toxic substances.

Owner Design Guidelines: Comply with all the requirements of the latest Owner MEP
Engineering Design Guidelines and the latest Owner Architectural Construction Standards.
Request copy of Guidelines from DMS Project Manager prior to providing bids for project.

DRAWINGS AND SPECIFICATIONS

Intent: The intent of the drawings and specifications is to establish minimum acceptable quality
standards for materials, equipment and workmanship, and to provide operable mechanical
systems complete in every respect.

Equipment Placement: The drawings are diagrammatic, intended to show general arrangement,
capacity and location of various components, equipment and devices. Each location shall be
determined by reference to the general building plans and by actual measurements in the building
as built. Reasonable changes in locations ordered by the Architect prior to the performance of the
affected Work shall be provided at no additional cost to the Owner.

Drawing Scale: Due to the small scale of the drawings, and to unforeseen job conditions, all
required offsets, transitions and fittings may not be shown but shall be provided at no additional
cost.

Contflict: In the event of a conflict, the Architect will render an interpretation in accordance with
the General Conditions.

DEFINITIONS

Provide/Install: The word "provide" shall mean furnish, install, connect, test, complete, and leave
ready for operation. The word "install" where used in conjunction with equipment furnished by
the Owner or under another contract shall mean mount, connect, complete, and leave ready for
operation.

Concealed: The surface of insulated or non-insulated piping, ductwork or equipment is concealed
from view when standing inside a finished room, such as inside a chase or above a ceiling.

Exposed: The surface of insulated or non-insulated piping, ductwork or equipment is seen from
inside a finished room, such as inside an equipment or air handling unit room.

Protected: The surface of insulated or non-insulated piping, ductwork or equipment on the
exterior of the building but protected from direct exposure to rain by an overhang, eave, in an

unconditioned parking garage or building crawl space.

Unprotected: The surface of insulated or non-insulated piping, ductwork or equipment on the
exterior of the building and exposed to rain.
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1.07

Abbreviations: Abbreviations, where not defined in the Contract Documents, shall be interpreted
to mean the normal construction industry terminology, as determined by the Architect. Plural
words shall be interpreted as singular and singular words shall be interpreted as plural where
applicable for context of the Contract Documents.

RECORD DRAWINGS

Production: Maintain one set of black or blue line on white project record "as-built" drawings at
the site. At all times the set shall be accurate, clear, and complete, indicating the actual
installation. Record drawings shall be updated weekly to record the present stage of progress.
These drawings shall be available to the Architect at all times. Equipment schedules, control
diagrams, sequences of operation shall also be updated.

Completion: Prior to substantial completion, transfer onto an unmarked second set of drawings all
changes, marked in colored pencil, and submit them to the Architect. Upon completion of all
punch lists, transfer all "As-Built" conditions to the AutoCAD drawing files, package three (3)
print sets of full size drawings and two (2) CDs of the AutoCAD drawing files with associated
reference files and submit them to the Architect for review and approval.

SUBMITTAL

General: The provisions of this section are supplemental to the requirements in Division 1, and
only apply to the material and equipment covered in Divisions 220000 and 230000.

Time: Submit manufacturer's literature, performance data and installation instructions covered in
each Section of Divisions 220000 and 230000 under an individual letter of transmittal within 30
days after Notice to Proceed unless otherwise indicated.

Submitter's Review: All items required for each section shall be reviewed before submittal.
Submittal information for each item shall bear a review stamp of approval, indicating the name of
the Contractor and Subcontractor (where applicable), the material suppliers, the initials of
submitter and date checked. Responsibility for errors or omissions in submittals shall not be
relieved by the Architect's review of submittals. Responsibility for submittals cannot be
subrogated to material suppliers by Contractors or Subcontractors.

1.  Review of the submittal data, whether indicated with "Reviewed — No Exceptions Taken" or
with review comments, does not constitute authorization for or acceptance of a change in
the contract price.

Architect's Review: The submittal data shall be reviewed only for general conformance with the
design concept of the project and for general compliance with the Contract Documents. Any
action indicated is subject to the requirements of the Contract Documents. Reviews of submittal
data review shall not include quantities; dimensions (which shall be confirmed and correlated at
the job site); fabrication processes; techniques of construction; and co-ordination of the submittal
data with all other trades. Copies of the submittal data will be returned.

Submittal Items: Submittal items shall be inserted in a Technical Information Brochure. Mark the
appropriate specification section or drawing reference number in the right hand corner of each
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item. All typewritten pages shall be on the product or equipment manufacturer's printed
letterhead.

1.  Manufacturer's Literature: Where indicated, include the manufacturer's printed literature.
Literature shall be clearly marked to indicate the item intended for use.

2. Performance Data: Provide performance data, wiring and control diagrams and scale
drawings which show that proposed equipment will fit into allotted space (indicate areas
required for service access, connections, etc.), and other data required for the Architect to
determine that the equipment complies with the Contract Documents. Where noted,
performance data shall be certified by the manufacturer at the design rating points.

3. Installation Instructions: Where requested, each product submittal shall include the
manufacturer's installation instructions. Generic installation instructions are not acceptable.
Instructions shall be the same as those included with the product when it is shipped from the
factory.

4. Written Operating Instructions: Instructions shall be the manufacturer's written operating
instructions for the specified product. If the instructions cover more than one model or type
of product they shall be clearly marked to identify the instructions that cover the product
delivered to the project. Operating Instructions shall be submitted immediately after the
product or equipment submittal has been returned from the Architect marked "Reviewed —
No Exceptions Taken" or "Reviewed — Exception Noted".

5. Maintenance Instructions: Information shall be the manufacturer's printed instructions and
parts lists for the equipment furnished. If the instructions cover more than one model or
type of equipment they shall be marked to identify the instructions for the furnished
product. Submit maintenance instructions immediately after the product or equipment
submittal has been returned from the Architect marked " Reviewed — No Exceptions Taken"
or "Reviewed — Exception Noted ".

Substitutions:

1. General: Refer to Division 1. Substitutions may be considered for any product or
equipment of a manufacturer. See paragraph entitled "MANUFACTURER" in this Section.
Any product or equipment may be submitted for review; however, only one substitution per
item will be considered. If a substituted product or equipment item is rejected, provide the
specified product or equipment.

a.  Submittal shall include the name of the material or equipment to be substituted,
equipment model numbers, drawings, catalog cuts, performance and test data and any
other data or information necessary for the Architect to determine that the equipment
meets the specification requirements. If the Architect accepts any proposed
substitutions, such acceptance will be set forth in writing.

b.  Substituted equipment with all accessories installed or optional equipment where
permitted and found acceptable, must conform to space requirements. Substituted
equipment that cannot meet space requirements, whether accepted or not, shall be
replaced at no additional expense to the Owner. If the substituted item affects the
work of other trades, the Request for Substitution form shall include a list of the
necessary modifications.
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2. Deviations: The Request for Substitution form shall include a complete list of deviations
from the scheduled item stating both the features and functions of the scheduled item and
the comparable features and functions of the proposed substitution.

a.  Any deviation not indicated in writing will be assumed to be identical to the specified
item even if it is shown otherwise on the submittal data.

b.  If adeviation not listed is found anytime after review and acceptance by the Architect
and that deviation, in the opinion of the Architect, renders the substituted item as
unacceptable, the item shall be removed and replaced by the scheduled item at no
additional cost to the Owner.

c.  The Architect shall retain the right to specify modifications to the substituted item,
correcting or adjusting for the deviation, if the Architect deems it to be in the best
interest of the Owner.

3. Scheduled Item: A scheduled item is a product or item of equipment indicated in the
Contract Documents by manufacturer's name and model number identifying a single item.
The manufacturer's trade name for a group of products that does not signify a single item
including type, style, quality, performance, and sound rating shall not be classified as a
scheduled item. Where more than one manufacturer and product model number are
indicated, each shall be considered as a scheduled item.

4. Form: When a product or item of equipment is proposed as a substitution a "REQUEST
FOR SUBSTITUTION" form shall be completed and submitted with the required data. A
copy of the form is included after the end of this section.

5. Rejection: Substituted products or equipment will be rejected if, in the opinion of the
Architect, the submittal does not meet any one of the following conditions or requirements:

a.  The submittal data is insufficient or not clearly identified. The Architect may or may
not request additional information.

b.  The product or equipment will not fit the space available and still provide the
manufacturers published service area requirements.

c¢.  The product or equipment submitted is not equivalent to or better than the specified
item. Products or equipment of lesser quality may be considered provided an
equitable financial rebate, satisfactory to the Architect, is to be returned to the
Owner.

d.  The product or equipment submitted has less capacity, efficiency and safety
provisions than the specified item.

e.  The product or equipment submitted does not have warranty, service and factory
representation equivalent to that specified.

f. The Owner prefers not to accept the submitted product.

G. Technical Information Brochure:

1. Binder: Include binders with the first submittal for the Technical Information Brochure.
Each binder shall be size 3 inch, hardcover, 3-ring type for 8-1/2" X 11" sheets. Provide
correct designation on outside cover and on spine of each binder, i.e., MECHANICAL
SUBMITTAL DATA, MECHANICAL OPERATION INSTRUCTION and
MECHANICAL MAINTENANCE INSTRUCTIONS.
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2. Number: Submit not less than five sets of binders for each of the three mechanical
brochures indicated above. Each set shall consist of a minimum of two binders for
submittal data and 1 binder each for operating instructions and for maintenance instructions.
Additional binders shall be submitted at the request of the Architect. One set of binders
shall be retained by the Architect. Three sets of binders shall be maintained for the Owner
and the remaining set shall become the property of the Engineer.

3. Index: First sheet in each brochure shall be a photocopy of the "Division 230000 Index" of
the specifications. Second sheet shall list the firm name, address, phone number,
superintendent's name for the contractor and all major subcontractors and suppliers
associated with the project.

4. Dividers: Provide reinforced separation sheets tabbed with the appropriate specifications
Section reference number for each Section in which submittal data or operation and
maintenance instructions is required.

5. Specifications: Insert a copy of the specifications for each Section and all addenda
applicable to the Section between each of the Section dividers.

1.08  MANUFACTURER'S CHECKOUT

A. Start-up and Checkout: At completion of installation and prior to performance verification, a
factory-trained representative of the manufacturer shall provide start-up and checkout service.
After the performance verification the manufacturer's representative shall examine performance
information and check the equipment in operation, and sign "Check-Out Memo" for the record.
Submit a copy of Memo on each item of equipment where indicated in individual sections of
these specifications for inclusion in each Technical Information Brochure. The "Check-Out
Memo" shall be included with the performance verification data. Do not request "Instruction in
Operation Conference" or request final inspection until Memos have been submitted and found
acceptable.

1.09  INSTRUCTION TO OWNER

A. General: Instructions to the Owner shall be by competent representatives of the manufacturers
involved, with time allowed for complete coverage of all operating procedures. Provide
classroom instruction and field training in the design, operation and maintenance of the
equipment and troubleshooting procedures. Explain the identification system, operational
diagrams, emergency and alarm provisions, sequencing requirements, seasonal provisions,
security, safety, efficiency and similar provisions of the systems. On the date of substantial
completion, turn over the prime responsibility for operation of the mechanical equipment and
systems to the Owner's operating personnel.

B. Training Period: Unless otherwise indicated training periods shall encompass the following
number of hours of classroom and hands-on instructions with a maximum period of 4 hours per
day for either. Mixing classroom instructions and hands on training in the same day is
unacceptable.

1. Training periods:
a. 4 hours Classroom
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b. 8 hours Hands-on

C. Scheduling: Submit any remaining required items for checking at least one week before final
inspection of building. When submittal items are found acceptable, notify Owner, in writing, that
an "Instruction in Operation Conference" may proceed. Conference will be scheduled by the
Owner. After the conference, copies of a memo certifying that the "Instruction in Operation
Conference" and "Completed Demonstration” have been made will by signed by Owner and the
instructors, and one copy will be inserted in each Technical Information Brochure.

1.10 PRODUCTS

A. MANUFACTURERS

1. Specified Products: Manufacturer’s names and product model numbers indicated on the
drawings and in these specifications establish the type, style, quality, performance, and
sound rating of the desired product. Listing of other manufacturers indicates that their
equivalent products would be acceptable if they meet the specification requirements, the
specific use and installation shown on the drawings, including space and clearance
requirements, and the energy consumption and efficiency of the specified product. The
listing of additional manufacturers in no way indicates that the manufacturer can provide an
acceptable product.

2. Space Requirements: All manufactured products furnished on this project must have the
required space and service areas indicated in the manufacturer's printed literature or shown
on their shop drawing. When the manufacturer does not indicate the space required for
servicing the equipment, the space shown on the drawings or as required by the Architect
must be provided.

1.11  MATERIAL AND EQUIPMENT

A. General: Material and equipment used shall be produced by manufacturers regularly engaged in
the production of similar items, and with a history of satisfactory use as judged by the Architect.

B. Specified Equipment: Equipment shall be the capacity and types indicated or shall be equivalent
in the opinion of the Architect. Material and equipment furnished and installed shall be new,
recently manufactured, of standard first grade quality and designed for the specific purpose.
Equipment and material furnished shall be the manufacturer's standard item of production unless
specified or required to be modified to suit job conditions. Sizes, material, finish, dimensions and
the capacities for the specified application shall be published in catalogs for national distribution.
Ratings and capacities shall be certified by a recognized rating bureau. Products shall be
complete with accessories, trim, finish, safety guards and other devices and details needed for a
complete installation and for the intended use and effect.

C. Compatibility: Material and equipment of one and the same kind, type or classification and used
for identical or similar purposes shall be made by the same manufacturer. Where more than one

choice is available, select the options which are compatible with other products already selected.
Compatibility is a basic general requirement of product selection.

PART2- EXECUTION
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2.01

2.02

WORKMANSHIP

General: The installation of materials and equipment shall be done in a neat, workmanlike and
timely manner by an adequate number of craftsmen knowledgeable of the requirements of the
Contract Documents. They shall be skilled in the methods and craftsmanship needed to produce a
first-quality installation. Personnel who install materials and equipment shall be qualified by
training and experience to perform their assigned tasks. All materials and equipment shall be
installed per the manufacturer’s written requirements.

Acceptable Workmanship: Acceptable workmanship is characterized by first-quality appearance
and function which conforms to applicable standards of building system construction and exhibits
a degree of quality and proficiency which is judged by the Architect as equivalent or better than
that ordinarily produced by qualified industry tradesmen.

Performance: Personnel shall not be used in the performance of the installation of material and
equipment who, in the opinion of the Architect, are deemed to be careless or unqualified to
perform the assigned tasks. Material and equipment installations not in compliance with the
Contract Documents, or installed with substandard workmanship in the opinion of the Architect,
shall be removed and reinstalled by qualified craftsmen at no change in the contract price.

CLEANING AND PROTECTION
General: Refer to Division 1.

Emergency Contacts: Prior to the beginning of the project, provide the Owner with a list of
names, emergency telephone and beeper numbers of individuals who can be contacted during
working and non-working hours, including weekends, for assistance throughout the warranty
period if leaks, equipment failure or other damages occur. Update the list throughout installation
and warranty to provide continuous availability of responsible parties to the Owner. If the Owner
cannot contact the responsible party during an emergency situation, the Owner may effect
emergency repairs through other means and may backcharge for the costs of repair material and
labor incurred.

Emergency Contacts: Along with the operating and maintenance manual submittal, provide the
Owner with a list of the names and emergency telephone and beeper numbers of individuals who
can be contacted during working and non-working hours, including weekends, for assistance
throughout the warranty period should leaks, equipment failure or other damage occur. Update
the list throughout warranty to provide continuous availability of responsible parties to the
Owner. If the Owner cannot contact the responsible party during an emergency situation, the
Owner may effect emergency repairs through other means and may backcharge for the costs of
repair material and labor incurred.

Housekeeping: Keep interiors of duct and pipe systems clean and free from dirt, rubbish and
foreign matter. Close open ends of piping and ductwork at all times throughout the installation.
Install 30% efficient filter media over each return air grille and open return duct opening; change
media regularly during construction when dirty to keep duct interiors clean. Prevent dust, debris
and foreign material from entering the piping and ductwork.
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2.03

2.04

Equipment Protection: Protect fan motors, switches, equipment, fixtures, and other items from
dirt, rubbish and foreign matter. Do not operate air-handling equipment if the building is not
clean or if dust can enter the coils or the fan housings.

Equipment Cleaning: Thoroughly clean equipment and entire piping systems internally upon
completion of installation and immediately prior to final acceptance. Open dirt pockets and strainers,
blow down each piping system and clean strainer screens of accumulated debris. Remove
accumulated dirt, scale, oil and foreign substances. Thoroughly wipe clean internal surfaces of
ductwork and air handling units prior to request for substantial completion. (See para. 3.2 above.)

Building Cleanup: Remove debris, rubbish, leftover materials, tools and equipment from work
areas and site. Clean tunnels and closed off spaces of packing boxes, wood frame members and
other waste materials used in the installation. Final acceptance shall not be approved until site is
cleaned.

Fixture Cleanup: Remove temporary labels, stickers, etc., from fixtures and equipment. Do not
remove permanent nameplates, equipment model numbers, ratings, etc.

Filter Replacement: Provide filters, with the same efficiency rating as required for the final
installation, for the protection of the air moving equipment and ductwork continuously
throughout the construction phase. Provide a new set of clean filters for the test and balance of
the air side equipment.

Protection of Finished Installation: Where installation is required in areas previously finished by
other trades, protect the area from marring, soiling or other damage.

Air Handling Unit Operation During Construction Phase: Do not operate air handling equipment
during building construction phase unless filter fabric is fastened to all duct systems’ inlets and
all specified and scheduled air filters are installed to minimize dirt entry into ductwork and air
moving equipment. When running air handling units to dry out the building, control the building
temperature to drop very slowly, and verify all HVAC insulation is completed and doors and
windows are installed and closed, to prevent condensation of water from humid air on building
interior surfaces, equipment, materials and ductwork.

CORRECTION OF WORK

General: At no additional cost to the Owner, rectify discrepancies between the actual installation
and contract documents when in the opinion of the T&B Agency or the Architect the
discrepancies will affect system balance and performance.

Drive Changes: Include the cost of all pulley, belt, and drive changes, as well as balancing
dampers, valves and fittings, and access panels to achieve proper system balance recommended
by the T&B Agency.

COORDINATION AND ASSISTANCE

General: Provide all labor, equipment, tools and material required to operate the equipment and
systems necessary for the testing and balancing of the systems and for the adjustment, calibration
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2.05

or repair of all electric or pneumatic automated control devices and components. These services
shall be available on each working day during the period of final testing and balancing.

Drawings and Specifications: Provide to the T&B Agency a complete set of project record
drawings and specifications and an approved copy of all HVAC shop drawings and equipment
submittals. The T&B Agency shall be informed of all changes made to the system during
construction, including applicable change orders.

Coordination: Coordinate the work of all trades and equipment suppliers to complete the
modifications recommended by the T&B Agency and accepted by the Architect. Cut or drill
holes for the insertion of air measuring devices as directed for test purposes; repair to as-new
condition, inserting plastic caps or covers to prevent air leakage. Repair or replace insulation and
re-establish the integrity of the vapor retardant.

PREPARATIONS FOR PERFORMANCE VERIFICATION

Verification: Prior to commencement of the balancing by the T&B Agency, the Contractor shall
verify in writing:

1. That strainers have been removed, cleaned and replaced, and that temporary construction
strainers have been removed.

2. That compression or expansion tanks have been inspected, are not air-bound or water-
logged and are pre-charged, and that the piping systems have been completely vented and

filled with water.

3. That air vents at coils and high points of the piping systems have been inspected and
installed and operating freely.

4. That automatic valves, hand valves, and balancing valves have been placed in a fixed open
position for full flow through all devices.

5. That linkages between valves and their actuators are secure, non-overloading and non-
binding.

6.  That pressures for hydronic reducing valves have been set.
7. That operating temperatures have been set for chillers, regulating valves, etc.
8.  That pumps are operating at the correct rotation and specified horsepower.

9.  That piping has been pressure tested and accepted and piping systems have been cleaned,
flushed, sterilized and refilled with chemicals and prescribed treated water and vented.

10.  That the operating safeties (thermal overloads, firestat/freezestats, smoke detectors, relief

valves, etc.), are installed and fully functional.

11.  That equipment has been lubricated and can be operated without damage.

12.  That the systems are operational and complete.
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2.07

13.  That no latent residual work remains to be completed.

ACCEPTANCE TESTING PROCEDURE

General: Each HVAC system shall be tested to confirm proper operation and function in
accordance with the construction documents and control sequence of operations.

The enclosed checklists shall be completed for each system and signed off by the mechanical sub-
contractor project representative, then verified and signed-off by the mechanical sub-contractor
project supervisor and the construction manager systems engineer. All checklists shall be
incorporated into the project's close-out manuals submitted for Owner record.

On-site testing by the Architect and Engineer shall be performed at the discretion of the
Architect/Engineer for any or all systems to confirm test results and system function.

The Contractor is responsible to provide adequate time in the completion of the construction to
perform these system tests prior to the AHCA final inspections in the affected areas/systems.

The Contractor is responsible for ensuring all required system tests are conducted successfully
and recording associated test data and results.

The Contractor is responsible for contacting the Architect and Engineer at least two weeks prior
to system test availability and schedule acceptable to Architect/Engineer for on-site testing.

If, in the Architect's and Engineer's opinion, the test results indicate that the systems' installation
is not adequately complete for testing, the testing shall be re-scheduled and the Contractor shall
be responsible to prepare for such re-test.

Prior to Owner occupancy, all system testing shall be completed and approved.

PROTECTION OF MATERIALS AND EQUIPMENT

Requirements: Do not store fiberglass insulation or any equipment within the building until it has
been "dried in". If dry space is unavailable and the insulation and equipment must be installed or
stored before the building is "dried in" and completely enclosed, provide polyethylene film cover
for protection.

Replacement of Damaged Stored Material and Equipment: Any material and equipment that has
been wet or otherwise damaged prior to installation, in the opinion of the Architect, shall be
replaced with new material regardless of the condition of the material and equipment at the time
of installation.

Repair of Damaged Installed Material and Equipment: After installation correct or repair dents,

scratches and other visible blemishes. At the direction of Architect replace or repair to "as new"
condition equipment which has been damaged during construction.
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2.09

2.10

During construction, all piping and ductwork system openings shall be capped with at least two
layers of polyethylene film, fastened tightly in place with banding material or foil tape until
connection of the continuation of such piping or ductwork is occurring.

ASBESTOS AND HAZARDOUS MATERIALS

General: Should asbestos or other hazardous material be encountered during execution of the
work, or should the presence of asbestos or other hazardous material be suspected, immediately
notify the Architect and suspend work in the affected area. The Owner will initiate a study to
determine if asbestos or other hazardous materials are present and will determine what action will
be taken. Removal of asbestos or other hazardous materials will be done under a separate
contract.

COORDINATION OF SERVICES

General: Coordinate interruption of services to Owner-occupied areas in writing in advance with
the Architect. Shutdown time and duration of services interruption shall be decided by the
Owner. Provide shutoff valves at points of interconnection to minimize downtime. Procedures
incidental to the outage shall be prepared in advance to minimize downtime.

General: Coordinate interruption of existing services in writing at least 1 week in advance with
the Architect. Shutdown time and duration of services interruption shall be decided by the
Owner. Provide shutoff valves at points of interconnection to minimize downtime. Procedures
incidental to the outage shall be prepared in advance to minimize downtime.

Fire Safety in Existing facilities: Do not decrease the fire rating of walls, partitions, ceilings,
floors, doors or combinations thereof in adjacent areas or means of egress. Do not interrupt fire
sprinkling or life safety systems without prior coordination with the Architect. Inform all
necessary parties (Fire Department, Owner's insurance carrier, etc.) in advance, prior to and
immediately after shutdown, disconnection or isolation of any portion of life safety or fire
sprinkler system.

Protection of Facilities: Portions of the building may be operational during construction.
Maintain operation of the equipment and systems whenever the installation interfaces with
existing equipment or systems. Provide protection for the building, its contents and occupants
wherever installation under the contract is performed. As necessary, move, store, and protect
furniture, office fixtures and carpets. Provide acoustical isolation of the work area with
temporary doors, partitions, etc., to allow normal work functions. Provide exhaust fans,
temporary dust barrier partitions and any containment measures required to prevent dirt, dust or
fumes from reaching adjacent occupied spaces as required by the Owner or Architect. Access to
the building, including exit stairs, doors and passageways, and loading dock and other delivery
areas shall be kept open and continuously accessible to the occupants. Workmen shall be
confined to those areas directly involved in the project installation, and only during time periods
indicated and approved by the Owner.

LAYOUT OF EXISTING EQUIPMENT
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A. General: Existing equipment, piping, ductwork, etc., as indicated on the drawings have, for the
most part, been provided to the Architect through existing drawings. The layouts shown may not
be from as-built drawings and may be from partial copies of original design documents not
produced by the Architect. The Architect is not responsible for the accuracy nor completeness of
the existing installation and all layouts are shown for reference only. It is to be understood that
unforeseen conditions probably exist and that existing and new work may not be field located
exactly as shown on the drawings. Verify existing conditions in the field and notify the Architect
of any deviations required to install the work as shown. Coordinate new work with existing
equipment, including removing, relocating, rerouting, extending with new materials, and reinstall
existing piping, ductwork, conduits, wiring, tubing, supports and other equipment. The Architect
shall make the final decision on all deviations or modifications required by the existing
conditions.

2.11 OWNERSHIP OF REMOVED EQUIPMENT

A. General: Construction materials and items of mechanical and electrical equipment which are
removed and not reused shall be removed from the job-site unless indicated as to be retained for
the Owner. Include rigging, removal and hauling cost, as well as any salvage value, in the
contract.

2.12 CLEAN-UP

A. General: Debris and rubbish shall not be disposed into the Owner's containers.

END OF SECTION 2000010
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SECTION 210523 - GENERAL-DUTY VALVES FOR FIRE PROTECTION PIPING

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:

Indicator posts.
Trim and drain valves.

1. Two-piece ball valves with indicators.
2. Bronze butterfly valves with indicators.
3. Iron butterfly valves with indicators.

4. Check valves.

5. Bronze OS&Y gate valves.

6. Iron OS&Y gate valves.

7. NRS gate valves.

8.

9.

1.3 DEFINITIONS
NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

o 0w »

SBR: Styrene-butadiene rubber.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and weld ends.
3. Set valves open to minimize exposure of functional surfaces.
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B.

C.

D.

Use the following precautions during storage:
L. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.

Protect flanges and specialties from moisture and dirt.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

GENERAL REQUIREMENTS FOR VALVES

UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings
listed below and shall bear UL mark:

1. Main Level: HAMYV - Fire Main Equipment.

a. Level 1: HCBZ - Indicator Posts, Gate Valve.
b. Level 1: HLOT - Valves.

1) Level 3: HLUG - Ball Valves, System Control.
2)  Level 3: HLXS - Butterfly Valves.
3)  Level 3: HMER - Check Valves.
4) Level 3: HMRZ - Gate Valves.
2. Main Level: VDGT - Sprinkler System & Water Spray System Devices.
a. Level 1: VQGU - Valves, Trim and Drain.

FM Global Approved: Valves shall be listed in its "Approval Guide," under the headings listed
below:

1. Automated Sprinkler Systems:

a. Indicator posts.
b. Valves.

1)  Gate valves.
2)  Check valves.

a) Single check valves.
3)  Miscellaneous valves.

Source Limitations for Valves: Obtain valves for each valve type from single manufacturer.

ASME Compliance:
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1. ASME B16.1 for flanges on iron valves.

2. ASME B1.20.1 for threads for threaded-end valves.

3. ASME B31.9 for building services piping valves.

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
NFPA Compliance: Comply with NFPA 24 for valves.

Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as
required by system pressures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain
valves.

2. Handwheel: For other than quarter-turn trim and drain valves.

3. Handlever: For quarter-turn trim and drain valves NPS 2 (DN 50) and smaller.

TWO-PIECE BALL VALVES WITH INDICATORS

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

1. Ames Fire & Waterworks; A WATTS Brand.
2. NIBCO INC.
3. Victaulic Company.

Description:

1. UL 1091, except with ball instead of disc and FM Global standard for indicating valves
(butterfly or ball type), Class Number 1112.

2 Minimum Pressure Rating: 175 psig (1200 kPa).

3 Body Design: Two piece.

4, Body Material: Forged brass or bronze.

5. Port Size: Full or standard.

6 Seats: PTFE.

7 Stem: Bronze or stainless steel.

8. Ball: Chrome-plated brass.

9. Actuator: Worm gear or traveling nut.

10.  Supervisory Switch: Internal or external.

11.  End Connections for Valves NPS 1 (DN 25) through NPS 2 (DN 50): Threaded ends.

12.  End Connections for Valves NPS 2-1/2 (DN 65): Grooved ends.

BRONZE BUTTERFLY VALVES WITH INDICATORS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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2.5

1.
2.
3.

Fivalco Inc.
Globe Fire Sprinkler Corporation.
Milwaukee Valve Company.

Description:

1.

00N L R W

Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball
type), Class Number 1112.

Minimum: Pressure rating: 175 psig (1200 kPa).

Body Material: Bronze.

Seat Material: EPDM.

Stem Material: Bronze or stainless steel.

Disc: Bronze with EPDM coating.

Actuator: Worm gear or traveling nut.

Supervisory Switch: Internal or external.

Ends Connections for Valves NPS 1 (DN 25) through NPS 2 (DN 50): Threaded ends.
Ends Connections for Valves NPS 2-1/2 (DN 65): Grooved ends.

IRON BUTTERFLY VALVES WITH INDICATORS

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

following:

1. Anvil International.

2. Globe Fire Sprinkler Corporation.

3. NIBCO INC.

4. Tyco by Johnson Controls Company.

5. Victaulic Company.

Description:

1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type),
Class Number 112.

2. Minimum Pressure Rating: 175 psig (1200 kPa).

3. Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating.

4. Seat Material: EPDM.

5. Stem: Stainless steel.

6. Disc: Ductile iron, nickel plated and EPDM or SBR coated.

7. Actuator: Worm gear or traveling nut.

8. Supervisory Switch: Internal or external.

9. Body Design: Lug or wafer or Grooved-end connections.

CHECK VALVES

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

following:

1. Anvil International.

2.

Globe Fire Sprinkler Corporation.
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2.7

3. Mueller Co.
4. NIBCO INC.
5. Reliable Automatic Sprinkler Co., Inc. (The).

Description:

1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210.
2. Minimum Pressure Rating: 175 psig (1200 kPa).

3. Type: Single swing check.

4, Body Material: Cast iron, ductile iron, or bronze.

5. Clapper: Bronze, ductile iron, or stainless steel.

6. Clapper Seat: Brass, bronze, or stainless steel.

7. Hinge Shaft: Bronze or stainless steel.

8. Hinge Spring: Stainless steel.

9. End Connections: Flanged, grooved, or threaded.

BRONZE OS&Y GATE VALVES

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

1. Milwaukee Valve Company.
2. NIBCO INC.
3. Zurn Industries, LLC.

Description:

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y-
and NRS-type gate valves).

2. Minimum Pressure Rating: 175 psig (1200 kPa).
3. Body and Bonnet Material: Bronze or brass.

4, Wedge: One-piece bronze or brass.

5. Wedge Seat: Bronze.

6. Stem: Bronze or brass.

7. Packing: Non-asbestos PTFE.

8. Supervisory Switch: External.

9. End Connections: Threaded.

IRON OS&Y GATE VALVES

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

Hammond Valve.
Mueller Co.

NIBCO INC.
Victaulic Company.
Zurn Industries, LLC.

Nk W=
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Description:

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y-
and NRS-type gate valves).

2. Minimum Pressure Rating: 175 psig (1200 kPa).
3. Body and Bonnet Material: Cast or ductile iron.
4. Wedge: Cast or ductile iron, or bronze.

5. Wedge Seat: Cast or ductile iron, or bronze.

6. Stem: Brass or bronze.

7. Packing: Non-asbestos PTFE.

8. Supervisory Switch: External.

9. End Connections: Flanged, Grooved, or screwed.
NRS GATE VALVES

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

1. Mueller Co.

2. NIBCO INC.

3. Victaulic Company.
4. Zurn Industries, LLC.
Description:

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y-
and NRS-type gate valves).

2. Minimum Pressure Rating: 175 psig (1200 kPa).
3. Body and Bonnet Material: Cast or ductile iron.
4. Wedge: Cast or ductile iron.

5. Wedge Seat: Cast or ductile iron, or bronze.

6. Stem: Brass or bronze.

7. Packing: Non-asbestos PTFE.

8. Supervisory Switch: External.

9. End Connections: Flanged, Grooved, Threaded.
INDICATOR POSTS

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

1. Mueller Co.
2. NIBCO INC.

Description:
1. Standard: UL 789 and FM Global standard for indicator posts.

2. Type: Underground.
3. Base Barrel Material: Cast or ductile iron.
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Extension Barrel: Cast or ductile iron.
Cap: Cast or ductile iron.
Operation: Lockable Handwheel.

2.10 TRIM AND DRAIN VALVES

A. Ball Valves:

L.

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

following:

a. Apollo Flow Controls; Conbraco Industries, Inc.

b. Fire Protection Products, Inc.

C. Milwaukee Valve Company.

d. NIBCO INC.

€. Tyco by Johnson Controls Company.

f. Victaulic Company.

Description:

a. Pressure Rating: 175 psig (1200 kPa) <Insert value>.
b. Body Design: Two piece.

c. Body Material: Forged brass or bronze.

d. Port size: Full or standard.

e. Seats: PTFE.

f. Stem: Bronze or stainless steel.

g. Ball: Chrome-plated brass.

h. Actuator: Handlever.

1. End Connections for Valves NPS 1 (DN 25) through NPS 2-1/2 (DN 65):

Threaded ends.
End Connections for Valves NPS 1-1/4 and NPS 2-1/2 (DN 32 and DN 65):
Grooved ends.

B.  Angle Valves:

1.

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

following:

a. Fire Protection Products, Inc.

b. NIBCO INC.

c. United Brass Works, Inc.
Description:

a. Pressure Rating: 175 psig (1200 kPa).
b. Body Material: Brass or bronze.
c. Ends: Threaded.

d. Stem: Bronze.

e. Disc: Bronze.

f. Packing: Asbestos free.
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C.

g. Handwheel: Malleable iron, bronze, or aluminum.

Globe Valves:
L. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. NIBCO INC.
b. United Brass Works, Inc.

2. Description:

Pressure Rating: 175 psig (1200 kPa).

Body Material: Bronze with integral seat and screw-in bonnet.
Ends: Threaded.

Stem: Bronze.

Disc Holder and Nut: Bronze.

Disc Seat: Nitrile.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

B rho po o

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

GENERAL REQUIREMENTS FOR VALVE INSTALLATION
Install listed fire-protection shutoft valves supervised-open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs

indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.
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C.  Install valves having threaded connections with unions at each piece of equipment arranged to
allow easy access, service, maintenance, and equipment removal without system shutdown.
Provide separate support where necessary.

D. Install valves in horizontal piping with stem at or above the pipe center.

E. Install valves in position to allow full stem movement.

F. Install valve tags. Comply with requirements in Section 210553 "Identification for Fire-
Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces
concealing valves; and the NFPA standard applying to the piping system in which valves are
installed. Install permanent identification signs indicating the portion of system controlled by

each valve.

G.  Install listed fire-protection shutoff valves supervised-open, located to control sources of water
supply except from fire-department connections.

H.  Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

END OF SECTION 210523
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SECTION 210529 - HANGERS AND SUPPORTS FOR FIRE SUPRESSION PIPING AND

EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

L. Metal pipe hangers and supports.
2. Trapeze pipe hangers.

3. Metal framing systems.

4. Thermal hanger-shield inserts.

5. Fastener systems.

6. Equipment supports.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze pipe hangers.

2. Metal framing systems.

3. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.

2. Include design calculations for designing trapeze hangers.

INFORMATIONAL SUBMITTALS

Welding certificates.
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1.5

A.

B.

QUALITY ASSURANCE

Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M.

Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler
and Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

2.2

A.

23

A.

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design trapeze pipe hangers and equipment supports.

Structural Performance: Hangers and supports for fire-suppression piping and equipment shall

withstand the effects of gravity loads and stresses within limits and under conditions indicated

according to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

NFPA Compliance: Comply with NFPA 13.

UL Compliance: Comply with UL 203.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

1. Description: Factory-fabricated components, NFPA approved, UL listed, or FM approved
for fire-suppression piping support.

2. Galvanized Metallic Coatings: Pregalvanized or hot-dip galvanized.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
TRAPEZE PIPE HANGERS

Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from
structural-carbon-steel shapes, with NFPA-approved, UL-listed, or FM-approved carbon-steel
hanger rods, nuts, saddles, and U-bolts.
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2.5

2.6

METAL FRAMING SYSTEMS
MFMA Manufacturer Metal Framing Systems:
1. Manufacturers: Subject to compliance with requirements, available manufacturers

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

a. B-line, an Eaton business.
b. Thomas & Betts Corporation; A Member of the ABB Group.
C. Unistrut; Part of Atkore International.

2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.

3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.

4. Channels: Continuous slotted carbon-steel channel with inturned lips.

5. Channel Width: Selected for applicable load criteria.

6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.

7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

8. Metallic Coating: Electroplated zinc.

9. Paint Coating: Green epoxy, acrylic, or urethane.

THERMAL HANGER-SHIELD INSERTS

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

1. National Pipe Hanger Corporation.

2. Pipe Shields Inc.
3. Piping Technology & Products, Inc.

Insulation-Insert Material: Water-repellent-treated, ASTM C533, Type I calcium silicate with
100-psi (688-kPa) or ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psi (862-kPa)
minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: NFPA-approved, UL-listed, or FM-approved threaded-steel stud,

for use in hardened portland cement concrete, with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.
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2.7

2.8

A.
A.
B.
C
D

E.

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

a. Hilti, Inc.
b. ITW Ramset/Red Head: Illinois Tool Works, Inc.
c. Simpson Strong-Tie Co., Inc.

EQUIPMENT SUPPORTS

Description: NFPA-approved, UL-listed, or FM-approved, welded, shop- or field-fabricated
equipment support, made from structural-carbon-steel shapes.

MATERIALS

Aluminum: ASTM B221 (ASTM B221M).

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; black and galvanized.
Stainless Steel: ASTM A240/A240M.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout, suitable for interior and exterior applications.

L. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1

32

A.

B.

A.

APPLICATION

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components, so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib (90 kg).

HANGER AND SUPPORT INSTALLATION
Metal Pipe-Hanger Installation: Comply with installation requirements of approvals and

listings. Install hangers, supports, clamps, and attachments as required to properly support
piping from building structure.
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Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of
parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

L. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size, or
install intermediate supports for smaller-diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal strut systems.

Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) thick in concrete, after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual. Install in accordance

with approvals and listings.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is

placed; fasten inserts to forms, and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating Above Ambient Air Temperature: Clamp may project through
insulation.
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3.3

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield
insert with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services

piping.

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.

c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch
(1.52 mm) thick.

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch
(1.91 mm) thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch
(2.67 mm) thick.

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-
insulation inserts of length at least as long as protective shield.
6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment, and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellancous metal fabrications for trapeze pipe hangers and equipment
supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.
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3.5

3.6

3.7

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections, so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

PAINTING

Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as those used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05
mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply
galvanizing-repair paint to comply with ASTM A780/A780M.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with NFPA requirements for pipe-hanger selections and applications that are not
specified in piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finishes.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.

Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile
environment applications.
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Use thermal hanger-shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Comply with NFPA requirements. Unless otherwise
indicated and except as specified in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Steel Pipe Clamps (MSS Type 4): For suspension of NPS 1/2 to NPS 24 (DN 15 to
DN 600) if little or no insulation is required.

3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

4. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200).

5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80).

6. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to
DN 750).

7. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 (DN 100 to
DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

8. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36 (DN 100
to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe.

9. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical adjustment is required, with steel-
pipe base stanchion support and cast-iron floor flange.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

Hanger-Rod Attachments: Comply with NFPA requirements.

Building Attachments: Comply with NFPA requirements. Unless otherwise indicated and
except as specified in piping system Sections, install the following types:

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. C-Clamps (MSS Type 23): For structural shapes.

3. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Saddles and Shields: Comply with NFPA requirements. Unless otherwise indicated and except
as specified in piping system Sections, install the following types:

L. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
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2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.
3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.

M. Comply with NFPA requirements for trapeze pipe-hanger selections and applications that are
not specified in piping system Sections.

N.  Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

0. Use powder-actuated fasteners instead of building attachments where required in concrete

construction.

END OF SECTION 210529
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SECTION 210553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

B.

C.

D.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4, Valve tags.

5. Warning tags.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed
content for each label.

Valve Schedules: Valve numbering scheme.

PART 2 - PRODUCTS

2.1

A.

EQUIPMENT LABELS

Metal Labels for Equipment:

L. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Brady Corporation.
b. Brimar Industries, Inc.
c. Carlton Industries, LP.
d. Seton Identification Products.
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7.
8.

Material and Thickness: aluminum, 0.032 inch (0.8 mm) or anodized aluminum, 0.032
inch (0.8 mm) thick, with predrilled holes for attachment hardware.

Letter Color: Black.

Background Color: White.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Equipment:

1.

ANl

8.
9.

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

Brady Corporation.

Brimar Industries, Inc.
Champion America.

Seton Identification Products.

oo

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch (3.2 mm) thick, with predrilled holes for attachment hardware.

Letter Color: Black.

Background Color: White.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number and
title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.
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WARNING SIGNS AND LABELS

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

Brady Corporation.

Brimar Industries, Inc.
Champion America.

Seton Identification Products.

el S

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8
inch (3.2 mm) thick, with predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

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

Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.

Seton Identification Products.

el s

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service and showing flow direction according to ASME A13.1.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

Self-adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
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2.5

Pipe-Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate
both directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.

Pipe-Label Colors:

1. Background Color: Safety Red.
2. Letter Color: White.

VALVE TAGS

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

Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.

Seton Identification Products.

el s

Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping-system
abbreviation and 1/2-inch (13-mm) numbers.

1. Tag Material: Brass, 0.032 inch (0.8 mm) thick, with predrilled holes for attachment
hardware.

2. Fasteners: Brass wire-link chain beaded chain or S-hook.

3. Valve-Tag Color: Safety Red.

4, Letter Color: White.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

L. Valve-tag schedule shall be included in operation and maintenance data.

WARNING TAGS

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

Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.

Seton Identification Products.

el

Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.
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1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum.
2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO

NOT OPERATE."
4, Color: Safety Yellow background with black lettering.

PART 3 - EXECUTION

3.1

3.2

3.3

34

A.

A.

B.

C.

A.

B.

A.

PREPARATION
Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well

as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be installed.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious,
mark each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

4, At access doors, manholes, and similar access points that permit a view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25
feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
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B.  Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including
pipes where flow is allowed in both directions.
3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in fire-suppression piping systems. List tagged valves
in a valve-tag schedule.

B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar
to those indicated in "Valve-Tag Size and Shape" Subparagraph below:

1. Valve-Tag Size and Shape:
a. Fire-Suppression Standpipe: 1-1/2 inches (38 mm), round.
b. Wet-Pipe Sprinkler System: 1-1/2 inches (38 mm), round.
C. Dry-Pipe Sprinkler System: 1-1/2 inches (38 mm),round.
3.6 WARNING-TAG INSTALLATION
A.  Write required message on, and attach warning tags to, equipment and other items where

required.

END OF SECTION 210553
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SECTION 211100 - FACILITY FIRE-SUPPRESSION WATER-SERVICE PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section includes fire-suppression water-service piping and related components outside the
building [and service entrance piping through floor into the building] [and service
entrance piping through wall into the building].

Manufacturer: Products shall meet the minimum requirements as established by the Suwannee
County and Live Oak municipalities for products based on the UL listing and application.
Contact the municipality as required for an approved vendor/manufacturer list prior to providing
bids for this project.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings:

1. Detail precast concrete vault assemblies and indicate dimensions, method of field
assembly, and components.

2. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS
Coordination Drawings: For piping and specialties including relation to other services in same
area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations,

and elevations.

Field quality-control reports.

QUALITY ASSURANCE
Regulatory Requirements:

1. Comply with requirements of utility company supplying water. Include tapping of water
mains and backflow prevention.

211100 -1



1.6

1.7

2. Comply with standards of authorities having jurisdiction for fire-suppression water-
service piping, including materials, hose threads, installation, and testing.

Piping materials shall bear label, stamp, or other markings of specified testing agency.

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.

Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection
Equipment Directory" for fire-service-main products.

NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and
valve and hydrant supervision for fire-suppression water-service piping.

DELIVERY, STORAGE, AND HANDLING

Preparation for Transport: Prepare valves, including fire hydrants, according to the following:

1. Ensure that valves are dry and internally protected against rust and corrosion.
2. Protect valves against damage to threaded ends and flange faces.
3. Set valves in best position for handling. Set valves closed to prevent rattling.

During Storage: Use precautions for valves, including fire hydrants, according to the following:

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew
point temperature. Support off the ground or pavement in watertight enclosures when
outdoor storage is necessary.

Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.
Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or

rigging points.

Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural
capacity of floor when storing inside.

Protect flanges, fittings, and specialties from moisture and dirt.

Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

PROJECT CONDITIONS

Interruption of Existing Fire-Suppression Water-Service Piping: Do not interrupt service to
facilities occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary water-distribution service according to requirements
indicated:
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A.

1. Notify Owner/CM a minimum of 30-days in advance of proposed interruption of service.
2. Do not proceed with interruption of service without Owner’s written permission.

COORDINATION

Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

2.1

2.2

A.

G.

A.

B.

DUCTILE-IRON PIPE AND FITTINGS
Grooved-Joint, Ductile-Iron Pipe: AWWA C151, with cut, rounded-grooved ends.

Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot
end.

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end.

Grooved-End, Ductile-Iron Pipe Appurtenances:

1. Grooved-End, Ductile-Iron Fittings: ASTM A 47/A 47M, malleable-iron castings or
ASTM A 536, ductile-iron castings with dimensions matching pipe.

2. Grooved-End, Ductile-Iron-Piping Couplings: AWWA C606, for ductile-iron-pipe
dimensions. Include ferrous housing sections, gasket suitable for water, and bolts and

nuts.

Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.

L. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets,
and steel bolts.

Push-on-Joint, Ductile-Iron Fittings: AWWA C153, ductile-iron compact pattern.
1. Gaskets: AWWA C111, rubber.

Flanges: ASME B16.1, Class 125, cast iron.

PVC PIPE AND FITTINGS
PVC Pipe: AWWA C900 Class 200, with bell end with gasket, and with spigot end.

PVC Fittings: AWWA C900 Class 200, with bell-and-spigot or double-bell ends. Include
elastomeric gasket in each bell.
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2.5

c o % »

SPECIAL PIPE FITTINGS

Ductile-Iron Flexible Expansion Joints:

L.

2.

Description: ~ Compound, ductile-iron fitting with combination of flanged and
mechanical-joint ends complying with AWWA C110 or AWWA C153. Include two
gasketed ball-joint sections and one or more gasketed sleeve sections. Assemble
components for offset and expansion indicated. Include AWWA C111, ductile-iron
glands, rubber gaskets, and steel bolts.

Pressure Rating: 250 psig (1725 kPa) minimum.

Ductile-Iron Deflection Fittings:

1. Description: Compound, ductile-iron coupling fitting with sleeve and one or two flexing
sections for up to 15-degree deflection, gaskets, and restrained-joint ends complying with
AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron glands, rubber
gaskets, and steel bolts.

2. Pressure Rating: 250 psig (1725 kPa) minimum.

ENCASEMENT FOR PIPING

Standard: ASTM A 674 or AWWA C105.

Material: High-density, cross-laminated PE film of 0.004-inch (0.10-mm) minimum thickness.

Form: Sheet or tube.

Color: Black or natural.

JOINING MATERIALS

Gaskets for Ferrous Piping and Copper-Alloy Tubing: ASME B16.21, asbestos free.

Brazing Filler Metals: AWS AS5.8/A5.8M, BCuP Series.

Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.

PIPING SPECIALTIES

Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.

Tubular-Sleeve Pipe Couplings:

1.

Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center
sleeve, gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be
joined.

Standard: AWWA C219.

Center-Sleeve Material: Manufacturer’s Standard.
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2.8

4, Gasket Material: Natural or synthetic rubber.
5. Pressure Rating: 200 psig (1380 kPa) minimum.
6. Metal Component Finish: Corrosion-resistant coating or material.

CORPORATION VALVES AND CURB VALVES

Corporation Valves: Comply with AWWA C800. Include saddle and valve compatible with
tapping machine[ and manifold].

1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for
corporation valve.

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded
inlet and outlet matching service piping material.

3. Manifold: Copper fitting with two to four inlets as required, with ends matching
corporation valves and outlet matching service piping material.

Curb Valves: Comply with AWWA C800 for high-pressure service-line valves. Valve has
bronze body, ground-key plug or ball, wide tee head, and inlet and outlet matching service
piping material.

Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve
boxes. Include cast-iron telescoping top section of length required for depth of burial of valve,
plug with lettering "WATER," and bottom section with base that fits over curb valve and with a
barrel approximately 3 inches (75 mm) in diameter.

1. Shutoff Rods: Steel; with tee-handle with one pointed end, stem of length to operate
deepest buried valve, and slotted end matching curb valve.

Meter Valves: Comply with AWWA C800 for high-pressure service-line valves. Include
angle- or straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with
inlet and outlet matching service piping material.

GATE VALVES
AWWA Gate Valves:
L. 200-psig (1380-kPa), AWWA, Iron, Nonrising-Stem, Metal-Seated Gate Valves:

Description: Gray- or ductile-iron body and bonnet; with cast-iron or bronze
double-disc gate, bronze gate rings, bronze stem, and stem nut.

Standard: AWWA C500.

Pressure Rating: 200 psig (1380 kPa).

End Connections: Mechanical joint.

Interior Coating: Complying with AWWA C550.

ono o

2. 200-psig (1380-kPa), AWWA, Iron, Nonrising-Stem, Resilient-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or
ductile-iron gate, resilient seats, bronze stem, and stem nut.
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Standard: AWWA C5009.

Pressure Rating: 200 psig (1380 kPa).

End Connections: Mechanical or push-on joint.
Interior Coating: Complying with AWWA C550.

°ono o

250-psig (1725-kPa), AWWA, Iron, Nonrising-Stem, Resilient-Seated Gate Valves:

Description: Ductile-iron body and bonnet; with bronze or ductile-iron gate,
resilient seats, bronze stem, and stem nut.

Standard: AWWA C5009.

Pressure Rating: 250 psig (1725 kPa).

End Connections: Mechanical or push-on joint.

Interior Coating: Complying with AWWA C550.

oao o

200-psig (1380-kPa), AWWA, Iron, OS&Y, Metal-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet; with cast-iron double disc,
bronze disc and seat rings, and bronze stem.

b. Standard: AWWA C500.

c. Pressure Rating: 200 psig (1380 kPa).

d. End Connections: Flanged or grooved.

200-psig (1380-kPa), AWWA, Iron, OS&Y, Resilient-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet; with bronze, gray-iron, or
ductile-iron gate; resilient seats; and bronze stem.

b. Standard: AWWA C5009.

C. Pressure Rating: 200 psig (1380 kPa).

d. End Connections: Flanged or grooved.

250-psig (1725-kPa), AWWA, Iron, OS&Y, Resilient-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet; with bronze, gray-iron, or
ductile-iron gate; resilient seats; and bronze stem.

b. Standard: AWWA C5009.

C. Pressure Rating: 200 psig (1380 kPa).

d. End Connections: Flanged or grooved.

Class 125, Bronze, Nonrising-Stem Gate Valves:

a. Description:  Class 125, Type 1; bronze with solid wedge and malleable-iron
handwheel.

b. Standard: MSS SP-80.

Pressure Rating: 200 psig (1380 kPa).

End Connections: Solder joint or threaded.

/e

UL-Listed or FM-Approved Gate Valves:

175-psig (1200-kPa), UL-Listed or FM-Approved, Iron, Nonrising-Stem Gate Valves:

a. Description: Iron body and bonnet, bronze seating material, and inside screw.
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Standards: UL 262 and "Approval Guide," published by FM Global, listing.
Pressure Rating: 175 psig (1200) minimum.

End Connections: Mechanical or push-on joint.

Indicator-Post Flange: Include on valves used with indicator posts.

°oao o

250-psig (1725-kPa), UL-Listed or FM-Approved, Iron, Nonrising-Stem Gate Valves:

Description: Iron body and bonnet, bronze seating material, and inside screw.
Standards: UL 262 and "Approval Guide," published by FM Global, listing.
Pressure Rating: 250 psig (1725 kPa) minimum.

End Connections: Mechanical or push-on joint.

Indicator-Post Flange: Include on valves used with indicator posts.

o0 o

175-psig (1200-kPa), UL-Listed or FM-Approved, Iron, OS&Y, Gate Valves:

Description: Iron body and bonnet and bronze seating material.

Standards: UL 262 and "Approval Guide," published by FM Global, listing.
Pressure Rating: 175 psig (1200 kPa) minimum.

End Connections: Flanged or grooved.

fo o

250-psig (1725-kPa), UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:

Description: Iron body and bonnet and bronze seating material.

Standards: UL 262 and "Approval Guide," published by FM Global, listing.
Pressure Rating: 250 psig (1725 kPa) minimum.

End Connections: Flanged or grooved.

;o o

UL-Listed or FM-Approved, OS&Y Bronze, Gate Valves:

Description: Bronze body and bonnet and bronze stem.

Standards: UL 262 and "Approval Guide," published by FM Global, listing.
Pressure Rating: 175 psig (1200 kPa) minimum.

End Connections: Threaded.

g0 o

GATE VALVE ACCESSORIES AND SPECIALTIES

Tapping-Sleeve Assemblies:

1.
2.
3.

Description: Sleeve and valve compatible with drilling machine.

Standard: MSS SP-60.

Tapping Sleeve: Cast-iron, ductile-iron, or stainless-steel, two-piece bolted sleeve with
flanged outlet for new branch connection. Sleeve shall match size and type of pipe
material being tapped and have recessed flange for branch valve.

Valve: AWWA, cast-iron, nonrising-stem, metal-seated gate valve with one raised-face
flange mating tapping-sleeve flange.

Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5
inches (125 mm) in diameter.
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2.11

2.12

1. Operating Wrenches: Steel; with tee-handle with one pointed end, stem of length to
operate deepest buried valve, and socket matching valve operating nut.

Indicator Posts:
1. Description: Vertical-type, cast-iron body with operating wrench, extension rod, and

adjustable cast-iron barrel of length required for depth of burial of valve.
2. Standards: UL 789 and "Approval Guide," published by FM Global, listing.

BUTTERFLY VALVES

AWWA Butterfly Valves:

L. Description: Rubber seated.

2. Standard: AWWA C504.

3. Body Material: Cast or ductile iron.

4. Body Type: Flange.

5. Pressure Rating: 150 psig (1035 kPa).

UL Butterfly Valves:

1. Description: Metal on resilient material seating.

2. Standards: UL 1091 and "Approval Guide," published by FM Global, listing.
3. Body Material: Cast or ductile iron.

4, Body Type: Flange.

5. Pressure Rating: 175 psig (1200 kPa).

CHECK VALVES

AWWA Check Valves:

1. Description: Swing-check type with resilient seat; with interior coating according to

AWWA C550 and ends to match piping.
2. Standard: AWWA C508.
3. Pressure Rating: 175 psig (1200 kPa).

UL-Listed or FM-Approved Check Valves:

L. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise
indicated, and ends matching piping.

2. Standards: UL 312 and "Approval Guide," published by FM Global, listing.

3. Pressure Rating: 175 psig (1200 kPa).

DETECTOR CHECK VALVES

Description:  Galvanized cast-iron body, bolted cover with air-bleed device for access to
internal parts, and flanged ends. Include one-piece bronze disc with bronze bushings, pivot, and
replaceable seat. Include threaded bypass taps in inlet and outlet for bypass meter connection.
Set valve to allow minimal water flow through bypass meter when major water flow is required.
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B.  Standards: UL 312 and "Approval Guide," published by FM Global, listing.

C.  Pressure Rating: 175 psig (1200 kPa).

D.  Water Meter: AWWA C700, disc type, at least one-fourth size of detector check valve. Include
meter, bypass piping, gate valves, check valve, and connections to detector check valve.

2.13 BACKFLOW PREVENTERS

A.  Double-Check, Detector-Assembly Backflow Preventers:

1.

Nounbkwn

Standards: ASSE 1048 and UL's "Fire Protection Equipment Directory” listing or
"Approval Guide," published by FM Global, listing.

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig (35 kPa) maximum, through middle one-third of flow range.

Body Material: Stainless Steel.

End Connections: Flanged.

Configuration: as required by Municipality and site conditions.

Accessories:

a. Valves: UL 262, "Approval Guide," published by FM Global, listing, approved;
OS&Y gate type with flanged ends on inlet and outlet.

b. Bypass:  With displacement-type water meter, shutoff valves, and reduced-
pressure backflow preventer.

2.14 PROTECTIVE ENCLOSURES

A.  Weather Resistant, Freeze-Protection Enclosures:

1.

W

Description:  Insulated enclosure designed to protect aboveground water piping,
equipment, or specialties from freezing and damage.

Standard: ASSE 1060.

Class I: For equipment or devices other than pressure or atmospheric vacuum breakers.
Class I-V: For pressure or atmospheric vacuum breaker equipment or devices. Include
drain opening in housing.

a. Housing: Reinforced aluminum construction.

1) Size: Not less than those required for access and service of protected unit.
2) Drain opening for units with drain connection.

3)  Access doors with locking devices.

4) Insulation inside housing.

5) Anchoring devices for attaching housing to concrete base.

2.15 FIRE-DEPARTMENT CONNECTIONS

A.  Description: Freestanding, with cast-bronze body, thread inlets according to NFPA 1963 and
matching local fire-department hose threads, and threaded bottom outlet. Include lugged caps,
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2.1

6

A.

B.

C.

D.

gaskets, and chains; lugged swivel connection and drop clapper for each hose-connection inlet;
18-inch- (460-mm-) high brass sleeve; and round escutcheon plate.

Standard: UL 405.
Connections: As indicated on drawings.
Finish Including Sleeve: As required by municipality.

Escutcheon Plate Marking: "AUTO SPKR."

ALARM DEVICES

General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to
mate and match piping and equipment.

Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig (1725-kPa) working
pressure; designed for horizontal or vertical installation; with two single-pole, double-throw
circuit switches to provide isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-
V dc; complete with factory-set, field-adjustable retard element to prevent false signals and
tamperproof cover that sends signal when cover is removed.

Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully
open position.

Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

EARTHWORK

Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth
Moving."

PIPING INSTALLATION

Water-Main Connection: Tap water main according to requirements of water utility company
and of size and in location indicated.

Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:

L. Install tapping sleeve and tapping valve according to MSS SP-60.

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.
Remove tapping machine and connect water-service piping.

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem
pointing up and with valve box.
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Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:

L. Install service-saddle assemblies and corporation valves in size, quantity, and
arrangement required by utility company's standards.

2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for
corporation valves.

3. Use drilling machine compatible with service-saddle assemblies and corporation valves.
Drill hole in main. Remove drilling machine and connect water-service piping.

4, Install corporation valves into service-saddle assemblies.

5. Install manifold for multiple taps in water main.

6. Install curb valve in water-service piping with head pointing up and with service box.

Comply with NFPA 24 for fire-service-main piping materials and installation.

Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
1. Install encasement for piping according to ASTM A 674 or AWWA C105.
Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.

Bury piping with depth of cover over top at least 30 inches (750 mm), with top at least 12
inches (300 mm) below level of maximum frost penetration, and according to the following:

1. Under Driveways: With at least 36 inches (910 mm) of cover over top.
2. In Loose Gravelly Soil and Rock: With at least 12 inches (300 mm) of additional cover.

Install piping by tunneling or jacking, or combination of both, under streets and other
obstructions that cannot be disturbed.

Extend fire-suppression water-service piping and connect to water-supply source and building
fire-suppression water-service piping systems at locations and pipe sizes indicated.

1. Terminate fire-suppression water-service piping at building wall until building-water-
piping systems are installed. Terminate piping with caps, plugs, or flanges as required
for piping material. Make connections to building's fire-suppression water-service piping
systems when those systems are installed.

Install underground piping with restrained joints at horizontal and vertical changes in direction.
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

Install sleeves for piping penetrations of walls, ceilings, and floors.

Install sleeve seals for piping penetrations of concrete walls and slabs.

JOINT CONSTRUCTION
Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings
that have finish and pressure rating same as or higher than systems pressure rating for

aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in tubing NPS 2 (DN 50) and smaller.
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Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of tubes and remove burrs.

Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes, and fittings before
assembly.

Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.

Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end,
ductile-iron-piping couplings, gaskets, lubricant, and bolts.

Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water
service. Join flanges with bolts according to ASME B31.9.

PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. Construct
joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139.

Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with
OD, and with system working pressure.

Do not use flanges or unions for underground piping.

ANCHORAGE INSTALLATION

Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and
restrained-joint types that may be used include the following:

Concrete thrust blocks.

Locking mechanical joints.

Set-screw mechanical retainer glands.
Bolted flanged joints.

Heat-fused joints.

Pipe clamps and tie rods.

<Insert devices>.

Nk W=

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches in fire-
suppression water-service piping according to NFPA 24 and the following:

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.
2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.
3. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed
ferrous anchorage devices.
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3.5

3.6

3.7

3.8

VALVE INSTALLATION

AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each
underground valve with stem pointing up and with valve box.

AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44,

UL-Listed or FM-Approved Gate Valves: Comply with NFPA 24. Install each underground
valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.

UL-Listed or FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
MSS Valves: Install as component of connected piping system.

Corporation Valves and Curb Valves: Install each underground curb valve with head pointed
up and with service box.

Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.[ Install
full-size valved bypass.]

Support valves and piping, not direct buried, on concrete piers, or as detailed on drawings.

DETECTOR CHECK VALVE INSTALLATION
Install in vault or aboveground.

Install for proper direction of flow. Install bypass with water meter, gate valves on each side of
meter, and check valve downstream from meter.

Support detector check valves and piping on concrete piers, or as detailed on drawings.

BACKFLOW PREVENTER INSTALLATION
Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install according to requirements of plumbing and health department and authorities having

jurisdiction.

Do not install backflow preventers that have relief drain in vault or in other spaces subject to
flooding.

Do not install bypass piping around backflow preventers.

Support NPS 2-1/2 (DN 65) and larger backflow preventers and piping on concrete piers, or as
detailed on drawings.

PROTECTIVE ENCLOSURE INSTALLATION

Install concrete base level and with top approximately 2 above grade.

211100 - 13



3.9

3.10

3.11

3.12

Install protective enclosure over valves and equipment.

Anchor protective enclosure to concrete base.

FIRE-DEPARTMENT CONNECTION INSTALLATION

Install ball drip valves at each check valve for fire-department connection to mains.

ALARM DEVICE INSTALLATION

General: Comply with NFPA 24 for devices and methods of valve supervision. Underground
valves with valve box do not require supervision.

Supervisory Switches: Supervise valves in open position.

1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem
depression, to OS&Y gate-valve yoke.
2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install

switch, with toggle against target plate, on barrel of indicator post.
Locking and Sealing: Secure unsupervised valves as follows:

1. Valves: Install chain and padlock on open OS&Y gate valve.
2. Post Indicators: Install padlock on wrench on indicator post.

Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.

Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle
and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.

Connect alarm devices to building's fire-alarm system.

CONNECTIONS

Connect fire-suppression water-service piping to utility water main. Use connection method(s)
as required by the municipality.

Connect fire-suppression water-service piping to interior fire-suppression piping.

FIELD QUALITY CONTROL

Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed
by authorities having jurisdiction, use procedure described below.

Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks

have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to
stabilize system. Use only potable water.
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3.13

3.14

B.

Hydrostatic Tests: Test at not less than one-and-one-half times the working pressure for two
hours.

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between
increments. Hold at test pressure for one hour; decrease to 0 psig (0 kPa). Slowly
increase again to test pressure and hold for one more hour. Maximum allowable leakage
is 2 quarts (1.89 L) per hour per 100 joints. Remake leaking joints with new materials
and repeat test until leakage is within allowed limits.

Prepare test and inspection reports.

IDENTIFICATION

Install continuous underground, detectable warning tape during backfilling of trench for
underground fire-suppression water-service piping. Locate below finished grade, directly over

piping.

Permanently attach equipment nameplate or marker indicating plastic fire-suppression water-
service piping or fire-suppression water-service piping with electrically insulated fittings, on
main electrical meter panel. Comply with requirements for identifying devices in
Section 220553 "Identification for Plumbing Piping and Equipment."

CLEANING

Clean fire-suppression water-service piping as follows:

L. Purge new piping systems and parts of existing systems that have been altered, extended,
or repaired before use.
2. Use purging procedure prescribed by authorities having jurisdiction or, if method is not

prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for
flushing of piping. Flush piping system with clean, potable water until dirty water does
not appear at points of outlet.

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
AWWA C651 or do as follows:

a. Fill system or part of system with water/chlorine solution containing at least 50
ppm of chlorine; isolate and allow to stand for 24 hours.
b. Drain system or part of system of previous solution and refill with water/chlorine

solution containing at least 200 ppm of chlorine; isolate and allow to stand for
three hours.

c. After standing time, flush system with clean, potable water until no chlorine
remains in water coming from system.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedure if biological examination shows evidence of contamination.

Prepare reports of purging activities.
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3.15

3.16

PIPING SCHEDULE

Underground fire-suppression water-service piping NPS 4 (DN 100) shall be one of the

following:

1. Mechanical-joint, ductile-iron pipe; mechanical-joint, ductile- or gray-iron, standard-
pattern or ductile-iron, compact-pattern fittings; glands, gaskets, and bolts; and gasketed
joints.

2. PVC, Class 200 pipe listed for fire-protection service; PVC fittings of same class as pipe;
and gasketed joints.

Aboveground fire-suppression water-service piping NPS 3 and NPS 4 (DN 80 and DN 100)

shall be the following:
1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and
grooved joints.

Underslab fire-suppression water-service piping NPS 3 and NPS 4 (DN 80 and DN 100) shall
be the following:

1. Mechanical-joint, ductile-iron pipe; mechanical-joint, ductile- or gray-iron, standard-
pattern or ductile-iron, compact-pattern fittings; glands, gaskets, and bolts; and restrained,
gasketed joints.

VALVE SCHEDULE

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

Underground fire-suppression water-service shutoff valves NPS 2 (DN 50) and smaller shall be
corporation valves or curb valves with ends compatible with piping.

Underground fire-suppression water-service shutoff valves NPS 3 (DN 80) and larger shall be
the following:

1. 200-psig (1380-kPa), AWWA, iron, nonrising-stem, metal-seated gate valves.

Indicator-post underground fire-suppression water-service valves NPS 3 (DN 80) and larger
shall be 175-psig (1200-kPa), UL-listed or FM-approved, iron, nonrising-stem gate valves with
indicator-post flange.

Standard-pressure, aboveground fire-suppression water-service shutoff valves NPS 3 (DN 80)
and larger shall be the following:
1. UL-listed or FM-approved butterfly valves.

Fire-suppression water-service check valves NPS 3 (DN 80) and larger shall be[ one of] the
following:
1. UL-listed or FM-approved detector check valves.

END OF SECTION 211100
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SECTION 211313 - WET-PIPE SPRINKIL.ER SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Pipes, fittings, and specialties.

2. Cover system for sprinkler piping.
3. Specialty valves.

4, Sprinklers.

5. Alarm devices.

6. Manual control stations.

7. Pressure gages.

DEFINITIONS

High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at
working pressure higher than standard 175 psig (1200 kPa), but not higher than 250 psig
(1725 kPa).

Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at
working pressure of 175-psig (1200-kPa) maximum.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Shop Drawings: For wet-pipe sprinkler systems.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.
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1.5

1.6

1.7

INFORMATIONAL SUBMITTALS

Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

1. Domestic water piping.
2. Items penetrating finished ceiling include the following:
a. Lighting fixtures.
b. Air outlets and inlets.
c. Smoke Detectors
d. Horn Strobes
e. Mirrors
f. Cameras
g. Exit Lights
3. Items specific to psychiatric facilities.

Qualification Data: For qualified Installer.
Design Data:
1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13,

that have been approved by authorities having jurisdiction, including hydraulic
calculations if applicable.

Welding certificates.

Field Test Reports:

1. Indicate and interpret test results for compliance with performance requirements and as
described in NFPA 13. Include "Contractor's Material and Test Certificate for
Aboveground Piping."

2. Fire-hydrant flow test report.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in
emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
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1.8

A.

B.

1.9

A.

1.10

A.

B.

sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with
sprinklers and wrench for each type of sprinkler used on Project.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems
and providing professional engineering services needed to assume engineering

responsibility. Base calculations on results of fire-hydrant flow test.

a. Engineering Responsibility: Preparation of working plans, calculations, and field
test reports by a qualified professional engineer.

Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and
Pressure Vessel Code.
FIELD CONDITIONS
Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities

occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary sprinkler service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler
service.
2. Do not proceed with interruption of sprinkler service without Owner's written permission.

PROJECT SCOPE:

Scope: The scope of this project is the installation of a new fire sprinkler system to serve the
TMH SMG Building located at 2100 Centerville Drive in Tallahassee, FL. The drawings
indicate general system arrangement and constitute the engineering documents. Hydraulic
calculations are required and shall be provided by the installing contractor with signed and
sealed delegated design documents prepared by a professional engineer in accordance with the
Florida Administrative Code. Hydraulic flow calculation hydrant information is indicated
below. Provide installation drawings and calculations for facility as indicated below.

Existing Conditions:
1. The existing facility is partially sprinklered. This system shall remain in service until the
new system is operational and the existing system may be removed in its entirety.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with
the following:
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1.

NFPA 13.

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

Delegated Design: The contractor shall engage a qualified professional to provide design for the
wet-pipe sprinkler systems. This system shall be coordinated with the engineered drawings and
incorporate changes as required by existing field conditions.

1.

Available fire-hydrant flow test records indicate the following conditions:

fo o

Fo o

Date: 1/23/2019.

Time: 12:00 p.m.

Performed by: James McGuire - DACAR

Location of Residual Fire Hydrant R: Off of Centerville Road adjacent to Pavilions
Way.

Location of Flow Fire Hydrant F: Off of Centerville Place.

Static Pressure at Residual Fire Hydrant R: 110 psi.

Measured Flow at Flow Fire Hydrant F: 1500 GPM.

Residual Pressure at Residual Fire Hydrant R: 105 psi.

Sprinkler system design shall be approved by authorities having jurisdiction.

a.

b.

Margin of Safety for Available Water Flow and Pressure: 10 percent, including
losses through water-service piping, valves, and backflow preventers.

Sprinkler Occupancy Hazard Classifications:

1) Building Service Areas: Ordinary Hazard, Group 1.

2) Electrical Equipment Rooms: Ordinary Hazard, Group 1.

3) General Storage Areas: Ordinary Hazard, Group 1.

4) Laundries: Ordinary Hazard, Group 1.

5) Mechanical Equipment Rooms: Ordinary Hazard, Group 1.

6)  Office and Public Areas: Light Hazard.

Minimum Density for Automatic-Sprinkler Piping Design:

a.

b.

C.

d.

Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. (4.1 mm/min. over 139-
sq. m) area.

Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. (6.1 mm/min.
over 139-sq. m) area.

Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. (8.1 mm/min.
over 139-sq. m) area.

Special Occupancy Hazard: As determined by authorities having jurisdiction.

Maximum Protection Area per Sprinkler: According to UL listing.
Maximum Protection Area per Sprinkler:

a.

°ono o

Office Spaces: 225 sq. ft. (20.9 sq. m).

Storage Areas: 130 sq. ft. (12.1 sq. m).

Mechanical Equipment Rooms: 130 sq. ft. (12.1 sq. m).

Electrical Equipment Rooms: 130 sq. ft. (12.1 sq. m).

Other Areas: According to NFPA 13 recommendations unless otherwise indicated.
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2.2

STEEL PIPE AND FITTINGS

Standard-Weight, Black-Steel Pipe: ASTM AS53/A53M, Type E, Grade B. Pipe ends may be
factory or field formed to match joining method.

Schedule 30, Black-Steel Pipe: ASTM A135/A135M; ASTM A795/A795M, Type E Insert
type; or ASME B36.10M wrought steel, with wall thickness not less than Schedule 30 and not
more than Schedule 40. Pipe ends may be factory or field formed to match joining method.

Schedule 10, Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, Schedule 10 in
NPS 5 (DN 125) and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10
(DN 150 to DN 250), plain end.

Black-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, seamless
steel pipe with threaded ends.

Malleable- or Ductile-Iron Unions: UL 860.
Cast-Iron Flanges: ASME 16.1, Class 125.
Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

1. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick
ASME B16.21, nonmetallic and asbestos free or EPDM rubber gasket.

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type
gaskets.
2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.

Steel Welding Fittings: ASTM A234/A234M and ASME B16.9.

1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

Grooved-Joint, Steel-Pipe Appurtenances:

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

a. Anvil International.
b. Tyco by Johnson Controls Company.
C. Victaulic Company.

2. Pressure Rating: 175-psig (1200-kPa) minimum.

3. Painted Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron
casting or ASTM AS536, ductile-iron casting, with dimensions matching steel pipe.

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern,
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections,
EPDM-rubber gasket, and bolts and nuts.
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SPECIALTY VALVES
Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating:

1. Standard-Pressure Piping Specialty Valves: 175-psig (1200-kPa) minimum.
2. High-Pressure Piping Specialty Valves: 250-psig (1725-kPa) minimum.

Body Material: Cast or ductile iron.
Size: Same as connected piping.

End Connections: Flanged or grooved.
Alarm Valves:

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

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco by Johnson Controls Company.
Victaulic Company.

Viking Corporation.

o a0e o

2. Standard: UL 193.

Design: For horizontal or vertical installation.

4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure
gages, retarding chamber, and fill-line attachment with strainer.

W

5. Drip Cup Assembly: Pipe drain without valves and separate from main drain piping.

6. Drip Cup Assembly: Pipe drain with check valve to main drain piping.

7. 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.

Automatic (Ball Drip) Drain Valves:

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

a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.

Standard: UL 1726.

Pressure Rating: 175-psig (1200-kPa) minimum.
Type: Automatic draining, ball check.

Size: NPS 3/4 (DN 20).

End Connections: Threaded.

SANRANE ol i
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SPRINKLER PIPING SPECIALTIES

Branch Outlet Fittings:

L.

Nownkwd

8.

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

a. Anvil International.
b. Tyco by Johnson Controls Company.
c. Victaulic Company.

Standard: UL 213.

Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-tee and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.

Flow Detection and Test Assemblies:

L.

W

e

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

a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.
c. Victaulic Company.

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test
valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded or grooved.

Branch Line Testers:

L.

SATRANE ol i N

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

AGF Manufacturing, Inc.

Elkhart Brass Mfg. Co., Inc.

Fire-End & Croker Corporation.
Potter Electric Signal Company, LLC.

o oe

Standard: UL 199.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Brass.

Size: Same as connected piping.
Inlet: Threaded.
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7. Drain Outlet: Threaded and capped.
8. Branch Outlet: Threaded, for sprinkler.

Sprinkler Inspector's Test Fittings:

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

a. Tyco by Johnson Controls Company.
b. Victaulic Company.
C. Viking Corporation.

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with sight glass.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

ARl e

Adjustable Drop Nipples:

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

Aegis Technologies, Inc.
CECA.LLC.

Corcoran Piping System Co.
Merit Manufacturing.

eao o

Standard: UL 1474.

Pressure Rating: 250-psig (1725-kPa) minimum.

Body Material: Steel pipe with EPDM-rubber O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

Nownhkwbd

SPRINKLERS

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

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco by Johnson Controls Company.

Viking Corporation.

el S

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating for Residential Sprinklers: 175-psig (1200-kPa) maximum.

Pressure Rating for Automatic Sprinklers: 175-psig (1200-kPa) minimum.
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Pressure Rating for High-Pressure Automatic Sprinklers: 250-psig (1725-kPa) minimum.

Automatic Sprinklers with Heat-Responsive Element:

el S

Early-Suppression, Fast-Response Applications: UL 1767.

Nonresidential Applications: UL 199.

Residential Applications: UL 1626.

Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6,
and for "Ordinary" temperature classification rating unless otherwise indicated or
required by application.

Sprinkler Guards:

L.

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

a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.
C. Viking Corporation.

Standard: UL 199.
Type: Wire cage with fastening device for attaching to sprinkler.

ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Water-Motor-Operated Alarm:

L.

PN R WD

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

a. Globe Fire Sprinkler Corporation.
b. Tyco by Johnson Controls Company.
C. Viking Corporation.

Standard: UL 753.

Type: Mechanically operated, with Pelton wheel.

Alarm Gong: Cast aluminum with red-enamel factory finish.

Size: 8-1/2-inches (216-mm) diameter.

Components: Shaft length, bearings, and sleeve to suit wall construction.
Inlet: NPS 3/4 (DN 20).

Outlet: NPS 1 (DN 25) drain connection.

Electrically Operated Alarm Bell:

L.

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

a. Fire-Lite Alarms, Inc.; a Honeywell International company.
b. Notifier.
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C. Potter Electric Signal Company, LLC.

Standard: UL 464.

Type: Vibrating, metal alarm bell.

Size: 6-inch (150-mm) minimum- diameter.

Finish: Red-enamel factory finish, suitable for outdoor use.

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.

Water-Flow Indicators:

L.

W

SANNG

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

a. Viking Corporation.
b. WATTS.

Standard: UL 346.

Water-Flow Detector: Electrically supervised.

Components: Two single-pole, double-throw circuit switches for isolated alarm and
auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal
if removed.

Type: Paddle operated.

Pressure Rating: 250 psig (1725 kPa).

Design Installation: Horizontal or vertical.

Pressure Switches:

1.

wkw

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

a. Tyco by Johnson Controls Company.
b. Viking Corporation.

Standard: UL 346.

Type: Electrically supervised water-flow switch with retard feature.
Components: Single-pole, double-throw switch with normally closed contacts.
Design Operation: Rising pressure signals water flow.

Valve Supervisory Switches:

L.

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

a. Fire-Lite Alarms, Inc.; a Honeywell International company.
b. Kennedy Valve Company; a division of McWane, Inc.
C. Potter Electric Signal Company, LLC.

Standard: UL 346.
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2.8

A.

B.

A.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signals that controlled valve is in other than fully open position.

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.

SN kW

MANUAL CONTROL STATIONS

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" for
hydraulic operation, with union, NPS 1/2 (DN 15) pipe nipple, and bronze ball valve.

Include metal enclosure labeled "MANUAL CONTROL STATION," with operating
instructions and cover held closed by breakable strut to prevent accidental opening.

PRESSURE GAGES

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

1. AGF Manufacturing, Inc.
2. AMETEK., Inc.
3. Ashcroft Inc.

Standard: UL 393.
Dial Size: 3-1/2- to 4-1/2-inch (90- to 115-mm) diameter.
Pressure Gage Range: 0- to 250-psig (0- to 1725-kPa) minimum.

Label: Include "WATER" label on dial face.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

PREPARATION

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system
design calculations required in "Quality Assurance" Article.

Report test results promptly and in writing.

SERVICE-ENTRANCE PIPING
Connect sprinkler piping to water-service piping for service entrance to building. Comply with

requirements for exterior piping in Section 211100 "Facility Fire-Suppression Water-Service
Piping" for exterior piping.
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Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water-service piping.

Install shutoff valve, check valve, pressure gage, and drain at connection to water service.

WATER-SUPPLY CONNECTIONS

Connect sprinkler piping to building's interior water-distribution piping. Comply with
requirements for interior piping in Section 221116 "Domestic Water Piping."

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water-distribution piping.

Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated on approved working plans.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviating from
approved working plans.

2. Coordinate layout and installation of sprinklers with other construction that penetrates
ceilings, including light fixtures, HVAC equipment, and partition assemblies.

Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.

Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint
device materials and installation.

Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve,
and sized and located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

Install automatic (ball drip) drain valve at each check valve for fire-department connection, to

drain piping between fire-department connection and check valve. Install drain piping to and
spill over floor drain or to outside building.
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Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to Section 210548
"Vibration and Seismic Controls for Fire-Suppression Piping and Equipment.”

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each
standpipe. Include pressure gages with connection not less than NPS 1/4 (DN &) and with soft-

metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to
permit removal, and install where they are not subject to freezing.

Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices.
Fill sprinkler system piping with water.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression
Piping."

JOINT CONSTRUCTION

Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings
that have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water
service. Join flanges with gasket and bolts according to ASME B31.9.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore

full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
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3.7

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer
lugs one-quarter turn or tighten retainer pin.

Steel-Piping, Pressure-Sealed Joints: Join lightwall steel pipe and steel pressure-seal fittings
with tools recommended by fitting manufacturer.

Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes
and welding operators according to "Quality Assurance" Article.

L. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for
galvanized-steel pipe.

Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe joints.

Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.

Steel-Piping, Pressure-Sealed Joints: Join Schedule 5 steel pipe and steel pressure-seal fittings
with tools recommended by fitting manufacturer.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING

Install cover system, brackets, and cover components for sprinkler piping according to
manufacturer's "Installation Manual" and NFPA 13 or NFPA 13R for supports.

VALVE AND SPECIALTIES INSTALLATION

Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls,
and specialties according to NFPA 13 and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs

indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Specialty Valves:

I. Install valves in vertical position for proper direction of flow, in main supply to system.
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3.9

3.10

3.11

2. Install alarm valves with bypass check valve and retarding chamber drain-line
connection.

3. Install deluge valves in vertical position, in proper direction of flow, and in main supply
to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip
valves, pressure gages, priming chamber attachment, and fill-line attachment.

SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling
panels.

Install dry-type sprinklers with water supply from heated space. Do not install pendent or
sidewall, wet-type sprinklers in areas subject to freezing.

Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling
grid.

IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance"

Chapter.

Energize circuits to electrical equipment and devices.

Coordinate with fire-alarm tests. Operate as required.

Coordinate with fire-pump tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

Nownk

Sprinkler piping system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING

Clean dirt and debris from sprinklers.
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3.13

3.14

Only sprinklers with their original factory finish are acceptable. Remove and replace any
sprinklers that are painted or have any other finish than their original factory finish.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and
pressure-maintenance pumps.

PIPING SCHEDULE

Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight
steel pipe with threaded ends, cast-iron threaded fittings, and threaded joints.

Standard-pressure, wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be the
following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings; and threaded joints.

Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall
be one of the following:

1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron
threaded fittings; and threaded joints.

2. Standard-weight or Schedule 30, black-steel pipe with roll-grooved ends; painted,
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and
grooved joints.

SPRINKLER SCHEDULE

Use sprinkler types in subparagraphs below for the following applications:
1. As indicated on drawings.

Provide sprinkler types in subparagraphs below with finishes indicated.

Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

Flush Sprinklers: Bright chrome, with painted white escutcheon.

Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.

Upright Pendent and Sidewall Sprinklers: Chrome plated in finished spaces exposed to
view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed
to acids, chemicals, or other corrosive fumes.

el

END OF SECTION 211313
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SECTION 211316 - DRY-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Pipes, fittings, and specialties.
Specialty valves.

Sprinkler specialty pipe fittings.
Sprinklers.

Alarm devices.

Manual control stations.
Control panels.

Pressure gages.

PNANBE LD =

DEFINITIONS

Standard-Pressure Sprinkler Piping: Dry-pipe sprinkler system piping designed to operate at
working pressure of 175-psig (1200-kPa) maximum.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Shop Drawings: For dry-pipe sprinkler systems.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.

Delegated-Design Submittal: For dry-pipe sprinkler systems indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

211316 -1
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1.6

1.7

INFORMATIONAL SUBMITTALS

Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

1. Domestic water piping.
2. Items penetrating finished ceiling including the following:
a. Lighting fixtures.
b. Air outlets and inlets.
c. Smoke Detectors
d. Horn Strobes
e. Mirrors
f. Cameras
g. Exit Lights
3. Items specific to psychiatric facilities.

Qualification Data: For qualified Installer.

Design Data:

1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13,
that have been approved by authorities having jurisdiction, including hydraulic

calculations if applicable.

Fire-hydrant flow test report.

Field Test Reports:

1. Fire-hydrant flow test report.

2. Indicate and interpret test results for compliance with performance requirements and as
described in NFPA 13. Include "Contractor's Material and Test Certificate for
Aboveground Piping."

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For dry-pipe sprinkler systems and specialties to include in
emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
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A.

1.9

A.

1.10

A.

B.

sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with
sprinklers and wrench for each type of sprinkler used on Project.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems
and providing professional engineering services needed to assume engineering
responsibility. Base calculations on results of fire-hydrant flow test.

a. Engineering Responsibility: Preparation of working plans, calculations, and field
test reports by a qualified professional engineer.

FIELD CONDITIONS

Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities

occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary sprinkler service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler
service.
2. Do not proceed with interruption of sprinkler service without Owner's written permission.

PROJECT SCOPE:

Scope: The scope of this project is the installation of a new fire sprinkler system to serve the
TMH SMG Building located at 2100 Centerville Drive in Tallahassee, FL. The drawings
indicate general system arrangement and constitute the engineering documents. Hydraulic
calculations are required and shall be provided by the installing contractor with signed and
sealed delegated design documents prepared by a professional engineer in accordance with the
Florida Administrative Code. Hydraulic flow calculation hydrant information is indicated
below. Provide installation drawings and calculations for facility as indicated below.

Existing Conditions:
1. The existing facility is partially sprinklered. This system shall remain in service until the
new system is operational and the existing system may be removed in its entirety.

PART 2 - PRODUCTS

2.1

A.

SYSTEM DESCRIPTIONS
Dry-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing compressed

air. Opening of sprinklers releases compressed air and permits water pressure to open dry-pipe
valve. Water then flows into piping and discharges from opened sprinklers.
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Combined Dry-Pipe and Preaction Sprinkler System: Automatic sprinklers are attached to
piping containing compressed air. Fire-detection system, located in same area as sprinklers,
actuates tripping devices that open dry-pipe valve without loss of air pressure and actuates fire
alarm. Water discharges from opened sprinklers.

Single-Interlock Preaction Sprinkler System: Automatic sprinklers are attached to piping
containing low-pressure air. Actuation of fire-detection system, located in same area as
sprinklers, opens deluge valve, permitting water to flow into sprinkler piping and to discharge
from opened sprinklers.

Double-Interlock Preaction Sprinkler System: Automatic sprinklers are attached to piping
containing low-pressure air. Actuation of a fire-detection system, located in same area as
sprinklers, opens deluge valve, permitting water to flow into sprinkler piping. A closed solenoid
valve in the sprinkler piping is opened by another fire-detection device; water will then
discharge from opened sprinklers.

PERFORMANCE REQUIREMENTS

Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with
the following:

1. NFPA 13.

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

Delegated Design: The contractor shall engage a qualified professional to provide design for the
dry-pipe sprinkler systems. This system shall be coordinated with the engineered drawings and
incorporate changes as required by existing field conditions.

L. Available fire-hydrant flow test records indicate the following conditions:
a. Date: 1/23/2019.
b. Time: 12:00 p.m.
c. Performed by: James McGuire - DACAR
d. Location of Residual Fire Hydrant R: Off of Centerville Road adjacent to Pavilions

Way.

Location of Flow Fire Hydrant F: Off of Centerville Place.
Static Pressure at Residual Fire Hydrant R: 110 psi.
Measured Flow at Flow Fire Hydrant F: 1500 GPM.
Residual Pressure at Residual Fire Hydrant R: 105 psi.

S0 o

2. Sprinkler system design shall be approved by authorities having jurisdiction.

a. Margin of Safety for Available Water Flow and Pressure: 10 percent, including
losses through water-service piping, valves, and backflow preventers.
b. Sprinkler Occupancy Hazard Classifications:
1) Building Service Areas: Ordinary Hazard, Group 1.
2) Electrical Equipment Rooms: Ordinary Hazard, Group 1.
3) General Storage Areas: Ordinary Hazard, Group 1.
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4) Laundries: Ordinary Hazard, Group 1.
5) Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
6)  Office and Public Areas: Light Hazard.

3. Minimum Density for Automatic-Sprinkler Piping Design:

a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. (4.1 mm/min. over 139-
sq. m) area.

b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. (6.1 mm/min.
over 139-sq. m) area.

c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. (8.1 mm/min.
over 139-sq. m) area.

d. Special Occupancy Hazard: As determined by authorities having jurisdiction.

4. Maximum Protection Area per Sprinkler: According to UL listing.
5. Maximum Protection Area per Sprinkler:
a. Office Spaces: 225 sq. ft. (20.9 sq. m).

b. Storage Areas: 130 sq. ft. (12.1 sq. m).

c. Mechanical Equipment Rooms: 130 sq. ft. (12.1 sq. m).

d. Electrical Equipment Rooms: 130 sq. ft. (12.1 sq. m).

e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.

6. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless
otherwise indicated:

a. Light-Hazard Occupancies: 100 gpm (6.3 L/s) for 30 minutes.
b. Ordinary-Hazard Occupancies: 250 gpm (15.75 L/s) for 60 to 90 minutes.

STEEL PIPE AND FITTINGS

Standard-Weight, Galvanized-Steel Pipe: ASTM AS53/A53M, Type E, Grade B. Pipe ends may
be factory or field formed to match joining method. Piping shall be hot dipped to provide
galvanized protective coating on both interior and exterior of piping. Field formed piping ends
shall be painted and joined as indicated in piping schedule section of this specification.

Carbon Steel Cold Press Mechanical Joint Fitting: Fittings shall conform to the requirements of
ASTM A420 or ASME B16.3 and performance criteria of IAPMO PS117. Sealing elements for
press fittings shall be EPDM. Sealing elements shall be factory installed. Fittings shall be both
UL and FM listed for the application of dry pipe sprinkler systems.

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

a. Viega, or equal.

Grooved-Joint, Steel-Pipe Appurtenances:

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

a. Anvil International.
b. Tyco by Johnson Controls Company.
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c. Victaulic Company.

2. Pressure Rating: 175-psig (1200-kPa) minimum.

3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron
casting or ASTM A536, ductile-iron casting, with dimensions matching steel pipe.

SPECIALTY VALVES

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."

Pressure Rating:

1.

Standard-Pressure Piping Specialty Valves: 175-psig (1200-kPa) minimum.

Body Material: Cast or ductile iron.

Size: Same as connected piping.

End Connections: Flanged or grooved.

Dry-Pipe Valves:

L.

W

_—

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

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco by Johnson Controls Company.

Viking Corporation.

o oe

Standard: UL 260.

Design: Differential-pressure type.

Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming level,
alarm connections, ball drip valves, pressure gages, priming chamber attachment, and
fill-line attachment.

Air-Pressure Maintenance Device:

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

1) Globe Fire Sprinkler Corporation.

2) Reliable Automatic Sprinkler Co., Inc. (The).
3) Tyco by Johnson Controls Company.

4) Viking Corporation.

Standard: UL 260.

Type: Automatic device to maintain minimum air pressure in piping.

Include shutoff valves to permit servicing without shutting down sprinkler piping, bypass
valve for quick filling, pressure regulator or switch to maintain pressure, strainer,
pressure ratings with 14- to 60-psig (95- to 410-kPa) adjustable range, and 175-psig
(1200-kPa) outlet pressure.
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9.

Air Compressor:

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

1) Gast Manufacturing Inc.
2) General Air Products, Inc.
3) Viking Corporation.

b. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval
Guide."

c. Motor Horsepower: Fractional.

d. Power: 120-V ac, 60 Hz, single phase.

Automatic (Ball Drip) Drain Valves:

L.

ANl e

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

a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.

Standard: UL 1726.

Pressure Rating: 175-psig (1200-kPa) minimum.
Type: Automatic draining, ball check.

Size: NPS 3/4 (DN 20).

End Connections: Threaded.

SPRINKLER PIPING SPECIALTIES

General Requirements for Dry-Pipe System Fittings: UL listed for dry-pipe service.

Branch Outlet Fittings:

1.

Nownbkwn

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

a. Anvil International.
b. Tyco by Johnson Controls Company.
c. Victaulic Company.

Standard: UL 213.

Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-tee and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.
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Flow Detection and Test Assemblies:

L.

W

hd

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

a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.
C. Victaulic Company.

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test
valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

Branch Line Testers:

1.

PN R LD

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

a. Elkhart Brass Mfea. Co., Inc.
b. Potter Electric Signal Company, LLC.
C. Potter Roemer LLC.

Standard: UL 199.

Pressure Rating: 175-psig (1200-kPa) minimum.
Body Material: Brass.

Size: Same as connected piping.

Inlet: Threaded.

Drain Outlet: Threaded and capped.

Branch Outlet: Threaded, for sprinkler.

Sprinkler Inspector's Test Fittings:

L.

ARl i

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

a. Tyco by Johnson Controls Company.
b. Victaulic Company.
c. Viking Corporation.

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with sight glass.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

Adjustable Drop Nipples:
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o o =

e

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

a. Aegis Technologies, Inc.
b. Corcoran Piping System Co.
C. Merit Manufacturing.

Standard: UL 1474,

Pressure Rating: 250-psig (1725-kPa) minimum.
Body Material: Steel pipe with EPDM O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

Nowunbkwn

SPRINKLERS

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

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco by Johnson Controls Company.

Viking Corporation.

b

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."

Pressure Rating for Residential Sprinklers: 175-psig (1200-kPa) maximum.

Pressure Rating for Automatic Sprinklers: 175-psig (1200-kPa) minimum.

Pressure Rating for High-Pressure Automatic Sprinklers: 250-psig (1725-kPa) minimum.

Automatic Sprinklers with Heat-Responsive Element:

1. Nonresidential Applications: UL 199.

2. Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6,
and for "Ordinary" temperature classification rating unless otherwise indicated or
required by application.

Sprinkler Finishes: Chrome plated bronze and painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting

applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with

sprinklers.

1. Ceiling Mounting: Refer to drawings.
2. Sidewall Mounting: Refer to drawings.

Sprinkler Guards:
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2.7

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco by Johnson Controls Company.
c. Viking Corporation.
2. Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.
ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Water-Motor-Operated Alarm:

1.

PN R WD

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

a. Globe Fire Sprinkler Corporation.
b. Tyco by Johnson Controls Company.
c. Viking Corporation.

Standard: UL 753.

Type: Mechanically operated, with Pelton wheel.

Alarm Gong: Cast aluminum with red-enamel factory finish.

Size: 10-inch (250-mm) diameter.

Components: Shaft length, bearings, and sleeve to suit wall construction.
Inlet: NPS 3/4 (DN 20).

Outlet: NPS 1 (DN 25) drain connection.

Electrically Operated Alarm Bell:

1.

SANRANE ol el N

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

a. Notifier.
b. Potter Electric Signal Company, LLC.

Standard: UL 464.

Type: Vibrating, metal alarm bell.

Size: 6-inch (150-mm) minimum diameter.

Finish: Red-enamel factory finish, suitable for outdoor use.

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.

Pressure Switches:
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2.9

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

a. Tyco by Johnson Controls Company.
b. Viking Corporation.

Standard: UL 346.

Type: Electrically supervised water-flow switch with retard feature.
Components: Single-pole, double-throw switch with normally closed contacts.
Design Operation: Rising pressure signals water flow.

nbkw

Valve Supervisory Switches:

L. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Kennedy Valve Company: a division of McWane, Inc.

b. Potter Electric Signal Company, LLC.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signals that controlled valve is in other than fully open position.

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

AN ol i

MANUAL CONTROL STATIONS

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" for
hydraulic operation, with union, NPS 1/2 (DN 15) pipe nipple, and bronze ball valve.

Include metal enclosure labeled "MANUAL CONTROL STATION" with operating instructions
and cover held closed by breakable strut to prevent accidental opening.

CONTROL PANELS

Description: Single-area, two-area, or single-area cross-zoned type control panel as indicated,
including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for
operation of deluge valves.

L. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide"
when used with thermal detectors and Class A detector circuit wiring.

2. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.

3. 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

Manual Control Stations: Electric operation, metal enclosure, labeled "MANUAL CONTROL
STATION," with operating instructions and cover held closed by breakable strut to prevent
accidental opening.
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2.1

C.

D.

0

A.

Manual Control Stations: Hydraulic operation, with union, NPS 1/2 (DN 15) pipe nipple, and
bronze ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION," with
operating instructions and cover held closed by breakable strut to prevent accidental opening.

Panels Components:

Power supply.

Battery charger.

Standby batteries.

Field-wiring terminal strip.

Electrically supervised solenoid valves and polarized fire-alarm bell.
Lamp test facility.

Single-pole, double-throw auxiliary alarm contacts.

Rectifier.

NN R WD =

PRESSURE GAGES

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

1. AMETEK, Inc.
2. Ashcroft Inc.
3. Brecco Corporation.

Standard: UL 393.

Dial Size: 3-1/2- to 4-1/2-inch (90- to 115-mm) diameter.
Pressure Gage Range: 0- to 250-psig (0- to 1725-kPa) minimum.
Label: Include "WATER" or "AIR/WATER" label on dial face.

Air System Piping Gage: Include retard feature and "AIR" or "AIR/WATER" label on dial face.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

PREPARATION

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system
design calculations required in "Quality Assurance" Article.

Report test results promptly and in writing.

SERVICE-ENTRANCE PIPING
Connect sprinkler piping to water-service piping for service entrance to building. Comply with

requirements in Section 211100 "Facility Fire-Suppression Water-Service Piping" for exterior
piping.
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34

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water-service piping.

Install shutoff valve, check valve, pressure gage, and drain at connection to water service.

WATER-SUPPLY CONNECTIONS

Connect sprinkler piping to building's interior water-distribution piping. Comply with
requirements for interior piping in Section 221116 "Domestic Water Piping."

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water-distribution piping.

Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated on approved working plans.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviating from
approved working plans.

2. Coordinate layout and installation of sprinklers with other construction that penetrates
ceilings, including light fixtures, HVAC equipment, and partition assemblies.

Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.

Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint
device materials and installation.

Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve,
and sized and located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

Install automatic (ball drip) drain valves to drain piping between fire department connections
and check valves. Drain to floor drain or to outside building.
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Connect compressed-air supply to dry-pipe sprinkler piping.

Connect air compressor to the following piping and wiring:

1. Pressure gages and controls.
2. Electrical power system.
3. Fire-alarm devices, including low-pressure alarm.

Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements in NFPA 13. In seismic-rated areas, refer to Section 210548 "Vibration and
Seismic Controls for Fire-Suppression Piping and Equipment."

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each
standpipe. Include pressure gages with connection not less than NPS 1/4 (DN 8) and with soft-
metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to
permit removal, and install where they are not subject to freezing.

Drain dry-pipe sprinkler piping.

Pressurize and check dry-pipe sprinkler system piping and air-pressure maintenance devices and
air compressors.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression
Piping."

JOINT CONSTRUCTION

Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings
that have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. Paint

galvanized piping where galvanized coating has been removed. Ensure the piping
manufacturer’s requirements are followed for removed galvanized coating.
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3.7

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water
service. Join flanges with gasket and bolts according to ASME B31.9.

Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe joints. Paint galvanized piping
where galvanized coating has been removed. Ensure the piping manufacturer’s requirements
are followed for removed galvanized coating.

Cold Press Mechanical Fittings: Install in accordance with the manufacturer’s written
installation instructions. Utilize cold press crimp tool as required by piping size.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.
VALVE AND SPECIALTIES INSTALLATION

Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls,
and specialties according to NFPA 13 and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Specialty Valves:

I. Install valves in vertical position for proper direction of flow, in main supply to system.

2. Install dry-pipe valves with trim sets for air supply, drain, priming level, alarm
connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line
attachment.

a. Install air compressor and compressed-air-supply piping.
b. Install air-pressure maintenance device with shutoff valves to permit servicing

without shutting down sprinkler system; bypass valve for quick system filling;
pressure regulator or switch to maintain system pressure; strainer; pressure ratings
with 14- to 60-psig (95- to 410-kPa) adjustable range; and 175-psig (1200-kPa)
maximum inlet pressure.

SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling
panels.
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3.9

3.11

Install sprinklers with water supply from heated space. Do not install pendent or sidewall
sprinklers in areas subject to freezing.

Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling
grid.

IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

FIELD QUALITY CONTROL

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance"

Chapter.

Energize circuits to electrical equipment and devices.

Start and run air compressors.

Coordinate with fire-alarm tests. Operate as required.

Coordinate with fire-pump tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

PNk

Sprinkler piping system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING
Clean dirt and debris from sprinklers.

Only sprinklers with their original factory finish are acceptable. Remove and replace any
sprinklers that are painted or have any other finish than their original factory finish.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain specialty valves.
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3.13

PIPING SCHEDULE

Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight
steel pipe with threaded ends, cast-iron threaded fittings, and threaded joints.

Sprinkler specialty fittings may be used, downstream of control valves, instead of specified
fittings.

Standard-pressure, dry-pipe sprinkler system, NPS2 (DN 50) and smaller, shall be the
following:

1. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; cold press
mechanical joint fittings.

Standard-pressure, dry-pipe sprinkler system, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall
be one of the following:

1. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; cold press
mechanical fittings.

2. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends;
galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel
piping; and grooved joints.

SPRINKLER SCHEDULE

Use sprinkler types in subparagraphs below for the following applications:
1. As indicated on drawings.

Provide sprinkler types in subparagraphs below with finishes indicated.

Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

Flush Sprinklers: Bright chrome, with painted white escutcheon.

Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.

Upright Pendent and Sidewall Sprinklers: Chrome plated in finished spaces exposed to
view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed
to acids, chemicals, or other corrosive fumes.

el S

END OF SECTION 211316
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SECTION 312000 — BUILDING EARTHWORK

PART I - GENERAL

11

1.2

13

1.4

15

WORK INCLUDED

Earthwork requires for this project may include, but is not necessarily limited to:
1. Excavation

2. Filling and backfilling to attain indicated grades.

3. Trenching and trench backfilling.

4. Rough and finish grade of the site.

5. Conservation of topsoil.

6. Proof Rolling.

7. Compaction.

BENCHMARKS

Maintain two existing benchmarks on the site for references. All vertical dimensions shall be checked from
these benchmarks.

FINISHED GRADES

Finished grades, as used herein, mean the final grade elevations indicated on the drawings. Should
finished grades shown on spot elevations conflict with those shown by the contours, the spot elevations
shall govern.

BORROW PITS

Submit representative samples of all fill material requiring compaction to the Designated Testing
Laboratory. Material and borrow pits shall be approved by the Architect prior to filling operations.
If the quantity available from site grading is not sufficient, purchasing, hauling, and blending of fill shall
be done by the Contractor.

CONTROLLED FILL

Class 1 Fill is all Structural Fill to underside of slabs and to support foundations or footings. Class I Fill
shall extend to 10 feet outside the building footprint.
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1.6

1.7

Class 11 Fill is all Backfill below finish grade immediately behind walls and in trenches and embankments
under walks, drives, parking areas, and all areas to be paved. The top two-feet of fill under drives and
parking areas shall be Class I Fill. The area shall extend to 10 feet outside paved areas.

Class III Fill is all Backfill used for filling trenches not under paved or building areas.

DESIGNATED TESTING LABORATORY
Designated Testing Laboratory shall be selected by the Architect and paid by the Owner.
Designated Testing Laboratory shall:

1. Witness proof rolling and make recommendations concerning undercutting loose subgrade areas
and surface scarification.

2. Observe and make recommendations concerning surface drainage.

3. Perform Modified Proctor and field density test.

4, Provide advice concerning fill soils on site and the selection of borrow soils.

5. Evaluate the suitability of the subgrade soils at the foundation bearing level.

6. The Designated Testing Laboratory shall report to the Architect in writing, on a daily basis, the
results of the tests including a statement that all tests have been performed as required by the
specifications.

COMPACTION TESTING

Existing Subgrade under Building Slabs and Paved Areas: One field density test for each 3,000 sf of
building or paved area.

Class I and II Fills: One Field Density Test for each 2,000 sf of building area, 2,000 sf of paved areas after
each lift of fill, and one test per 500 lineal feet of trench per one foot lift of fill.

Class III Fills: One field density test per 500 lineal feet of trench at a depth of one foot above pipe.

Exact locations of tests shall be as directed by the Architect. Submit five copies of test reports.

DENSITY TESTING IN FOUNDATIONS
One test per 50 linear feet of continuous grade beam and monolithic footing subgrade.

One test for every column footing.
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1.10

111

1.12

1.13

1.14

INSUFFICIENT FILL MATERIAL

If quantity of grading material is insufficient to provide finish grade elevations indicated on the drawings,
obtain additional fill material of specified quality from an off-site source at no additional cost to the owner.
EXCESS CUT MATERIAL

If quantity of grading material is in excess of quantities required to provide finished grade elevations
indicated on the drawings, any excess material shall be disposed of off-site at no additional cost to the
owner.

DUST CONTROL

Use all means necessary to control dust on and near the Work and on and near all off-site borrow areas if
such dust is caused by the Contractor's operations during performance of the Work or is resulting from the
condition in which the Contractor leaves the site.

Thoroughly moisten all surfaces as required to prevent dust being a nuisance to the public, neighbors, and
concurrent performance of other work on the site.

MATERIAL PROTECTION

Use all means necessary to protect all materials and existing utilities before, during, and after installation
and to protect all objects designated to remain.

In the event of damage, immediately make all repairs and replacements necessary to the approval of the
Engineer and at no additional cost to the Owner.

EXISTING UNDERGROUND FACILITIES
Underground structures and utilities, as indicated, are located according to best available information.

Locate all underground facilities in advance of excavation to avoid conflicts with new construction.

CONFLICTS

Perform Work in such a manner as to cause a minimum of interference with the service rendered by the
facility disturbed.

Immediately repair or replace structures or facilities damaged.

Restore to condition existing prior to damage in accordance with best standard practices as approved by
the Engineer and at no additional cost to the Owner.
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A.

SCHEDULING

The Engineer reserves the right to direct the order of work as may be in the best interest of the Owner.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

D.

A.

FILL MATERIAL
All fill material shall be subjected to approval of the engineer.

Sand Fill (capillary water barrier) material shall consist of a clean sand with a fineness modulus of 1.6 to
3.1 and containing not more than 10 percent by weight finer than No. 200 U.S. Standard Sieve.

Structural Fill material shall consist of inorganic material free of roots, cobbles and boulders and classified
as GM, GC, SW, SP, SM, SC, or CL by ASTM D2487-85 "Standard Methods for Classification of Soils
for Engineering purposes". Earth Fill shall also conform to the following:

1. Liquid Limit = 40 maximum

2. Plasticity Index = 15 maximum

3. Dry Unit Weight = 100 Pcf minimum density

4, Unsuitable material includes vegetable matter, sod, muck, roots, rubbish, highly plastic clay soils,

and organic soils.

Notification:

1. For approval of imported fill material, notify the Engineer at least four (4) working days in advance
of intention to import material, designate the proposed borrow area, and permit the Engineer to
sample as necessary form the borrow area for the purpose of making acceptance tests to prove the
quality of the material.

OTHER MATERIALS:

All other materials not specifically described but required for proper completion of the Work of this
Section, shall be as selected by the Contractor subject to the approval of the Engineer.

PART 3 - EXECUTION

3.1

A.

GENERAL

Familiarization
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1. Prior to all Work of this Section, become thoroughly familiar with the site, the site conditions, and
all portions of the Work falling within this Section.

B. Backfilling prior to approvals

1. Do not allow or cause any of the Work performed or installed to be covered up or enclosed by
Work of this Section prior to all required inspections, tests, and approvals.

2. Should any of the Work be so enclosed or covered up before it has been approved, uncover all such
Work at no additional cost to the Owner.

3. After the Work has been completely tested, inspected, and approved, make all repairs and
replacements necessary to restore the Work to the condition in which it was found at the time of
uncovering, all at no additional cost to the Owner.

C. Conservation of topsoil
1. When indicated on plans or directed by the Engineer, remove topsoil and spread on areas already
graded and prepared, or transport and deposit in storage piles at locations approved by the
Engineer.

2. Excavate topsoil to a depth of six (6) inches.
3. Keep topsoil, when stored, separate from other excavated materials.
4, Store or place topsoil free from roots, stones and other undesirable material.
5. Top soil shall be stripped and stockpiled. Disturbed areas not designated as parking, building,
sidewalks, or other impervious areas shall receive topsoil to a depth of 6 inches.
3.2 PREPARATION

A. Temporary Drainage
1. Maintain adequate drainage over site while construction is in progress.

B. Unfavorable weather
1. Do not place, spread, or roll any fill material during unfavorable weather conditions.

2. Do not resume fill operations until moisture content and fill density are satisfactory to the Engineer.

33 NOT USED

3.4 INSPECTION OF SUBGRADE, PROOF ROLLING, SCARIFYING, AND COMPACTION

A After stripping and excavation of the cut areas and removal on unsuitable materials as outlined in the
preceding section of this Specification, and prior to filling, the exposed subgrade shall be
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3.5

approved by the Architect. The exposed subgrade, enclosed by a line drawn 5 feet outside the building
and paved areas, shall be predensified and proof rolled by rolling the surface with compaction equipment.

Rolling shall consist of a minimum of eight overlapping coverages in each of two perpendicular directions
and shall continue until density test at a depth of 12 inches below the surface indicates the attainment of
95% of the Modified Proctor maximum, ASTM D 1557. In cut areas under building foundations and slabs
and pavements, the top one foot of the subgrade shall be compacted to of 95% of the Modified Proctor
maximum.

The equipment used for rolling shall be a 20-ton, fully loaded, pneumatic tired tandem axle dump truck.

Proof rolling shall be performed in the presence of the Designated Testing Laboratory Representative.

Soft, loose or unstable surface zones which are detected during proofrolling and compaction shall be
scarified and recompacted or undercut and replaced with controlled fill as directed.

Stockpile undercut materials by Fill Material classification in on-site locations where it will not interfere
with construction operations. Materials stockpiled shall be placed in a manner to afford drainage. Protect

against erosion.

Undercut materials which qualify as Structural Fill may be used in Class I & II Fill areas.

EXCAVATION
General
1. Conform to dimensions, lines, and grades indicated on plans.

2. Transport suitable excavated material and place in fill areas within specified limits of Work and
compact as specified.

3. If directed by the Engineer, stockpile excavated material suitable for fill and backfill in approved
locations.

4, Remove unsuitable material occurring within or below the limits of excavation to the depth directed
by the Engineer. Dispose of excess and unsuitable material outside the limits of Work.

5. Backfill and compact all over excavated areas as specified at no additional cost to the Owner.

6. It shall be the Contractors responsibility to shore excavations where necessary to protect workmen,
banks, adjacent paving, structures, utilities, and other existing facilities.

Structures

1. Excavated to elevations and dimensions indicated.
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3.6

2. In stable soil sides and bottom of footing excavations may be cut clean in order that concrete may
be poured without forming.

3. In unstable soil extend excavations sufficient distance from footings to allow for placing and
removing forms.

Ditch excavation
1. Excavate ditches to cross sections and grades indicated on plans.

2. Cut all roots, stumps, and foreign matter in the sides and bottom of ditches to conform to the slope,
grade, and shape of the section shown.

3. Exercise care to prevent excavating ditches below grades indicated. Backfill excessive ditch
excavation to grade with suitable, thoroughly compacted material.

4. Maintain ditches free from detrimental quantities of leaves, sticks and other debris until final
acceptance.

Utility Trenches

1. Perform excavation for storm sewers, sanitary sewers, water lines and other utility trenches as

specified in sections pertaining to the appropriate utility.

COMPACTION GENERAL
Topsoil

1. Scarify the compacted subgrade, in these areas to receive topsoil, prior to the placing of topsoil, to a
depth of two (2) inches to allow the bonding of topsoil with the subsoil.

2. Spread topsoil evenly and compact to elevation, grade and thickness shown on the plans.

Plastic Pipe

1. Do not allow compacting equipment to come in direct contact with pipe.

2. Exercise extra care in obtaining adequate compaction under pipe to prevent injurious shear or
bending loads.

3. No sharp gravel or object may be placed adjacent to plastic pressure pipe.

4. Remainder of backfill may be placed by standard procedures.

5. Dress off to conform to adjacent contours.

6. Where settlement occurs or improper filling is evident, refill and redress trench to grade.

7. Backfill areas of paving and walks immediately after testing and/or approval of pipe or conduit
installation.
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3.7

3.8

8. Maintain surface in paved areas in a smooth riding condition until paving is replaced.

9. Excavated and removed materials:
a. Do not include destroyed pavement or walk materials, curbs, and similar material in
backfill.
b. Unsuitable material such as muck, mud, or other unstable material may be replaced in

excavations after suitable material has been placed and compacted to provide two (2) feet of
cover over the top of the bell of the pipe except under paved areas, structures or other areas
so designated by the Engineer.

c. Excavated rock may be used under the same conditions as specified for unsuitable material,
provided it is broken into pieces not larger than three (3) inches in diameter.

Protection:
1. Protect newly graded areas from the action of the elements.
2. Repair and reestablish to slope and grade any settlement, washing or other damage occurring prior

to final acceptance.

GRADING

General

1. Grade all areas as indicated and required.

Grading Tolerances

1. Rough grade: + 0.1 foot

2. Finish grade:
a. Beneath concrete slabs of foundations: + 0.1 foot
b. Paved areas: (See sections 32 13 13 and 32 12 16)
c. All other areas: + 0.1 foot

3. Existing surfaces disturbed by construction:

a. Grade existing surfaces disturbed by construction as required to provide surfaces a 3.1 slope
max unless otherwise approved by Engineer.

METHOD OF MEASUREMENT

Excavation

BUILDING EARTHWORK 312000- 8



3.9

3.10

3.11

1. Areas to be excavated will be measured in their original position and final section.

2. Earthwork volume will be determined by the average end-area method of computation.
Embankment and Fill Areas

1. Areas to be filled will be measure in their original position and final section.

2. Earthwork volume will be determined by the average end-area method of computation.

Rock Excavation

1. Rock will be measured in its original position and final section and its volume determined by the
average end-area method of computation except where otherwise noted.

2. Isolated rocks and boulders having a volume less than one half (1/2) cubic yard are not to be
measured.
3. Rock excavation will only be measured after the Contractor demonstrates the material cannot be

removed by hand pick or by power operated excavator or shovel with rock teeth.

INSTALLATION OF CLASS I FILL

Class I Fill shall be Structural Fill material.

Compact within + 3 percent of optimum moisture content in 8-inch (maximum) loose layers to a density
equivalent to 95 percent of the Modified Proctor Maximum (ASTM D 1557).

INSTALLATION OF CLASS I FILL

Class 1I Fill shall be Structural Fill materials except that fill immediately behind walls and under floor
slabs as indicated on drawings shall be Sand Fill material.

Compact within + 3 percent of optimum moisture content in 8-inch loose layers to a density equivalent to
95 percent of the Modified Proctor Maximum (ASTM D 1557). The top two feet under paved areas and
the top one foot for other areas shall be Class I fill.

INSTALLATION OF CLASS III FILL

Class III Fill may be Structural Fill or Site Fill.

Compact fill in utility trenches not under buildings or paved areas to a density equivalent to 92 percent of
the Modified Proctor Maximum (ASTM D 1557).
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3.12 INSTALLATION OF BACKFILL

A Shore Foundation Walls which are to be tied into floor slabs prior to installation of Backfill and until slabs
have been in place sufficient time to achieve strength and provide structural stability against overturning.

B. Where Backfill is required on both sides of walls, it shall be brought up in even layers so as not to provide
an unequal lateral load.

C. Install Backfill against Foundation Walls only when directed by the Architect, and elsewhere as
construction progress permits.

END OF SECTION 312000
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(THIS DOCUMENT IS TO BE INCLUDED IN BID PACKAGE)



	010000 Summary
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 PROJECT INFORMATION
	A. Project Identification:
	B. Owner:  The Suwannee County Board of County Commissioners
	C. Architect:   Barnett Fronczak Barlowe & Shuler Architects, 2074 Centre Pointe Boulevard, Tallahassee, Florida, 32308.
	D. Architect's Consultants:  The Architect has not retained the following design professionals who have prepared designated portions of the Contract Documents and/or Technical Specifications.

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Technical Specifications and consists of the following:
	The work under this contract includes all labor, materials, equipment, supervision, and services necessary to complete the renovation of approximately 1,303 square feet of existing classroom space and associated MEP infrastructure upgrades at the Douglass Gymnasium located at 969 Douglas Street SW, Live Oak, Florida. The scope of work is limited to interior renovations, mechanical/electrical system improvements, and exterior mechanical yard sitework.
	The project shall include, but is not necessarily limited to, the following major components:
	Selective Demolition of interior finishes, non-load-bearing partitions, ceilings, mechanical equipment, lighting, and electrical components within the designated classroom area.
	Architectural Renovation of two classrooms, including new gypsum board partitions, ceilings, flooring, doors, frames, and painting.
	Mechanical System Upgrades, including new rooftop HVAC units, ductwork distribution, grilles/diffusers, and controls to serve the renovated areas.
	Electrical Work including new lighting fixtures, power outlets, low-voltage raceways, and replacement of electrical panels and feeders as necessary.
	Fire Alarm and Life Safety Integration in coordination with new and existing systems.
	Exterior Mechanical Yard Construction, including the installation of equipment pads, protective fencing, and utility service connections for mechanical equipment.

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

	1.7 ACCESS TO SITE
	A. General:  Contractor shall have use of Project site for construction operations as dictated on by the Owner and as indicated by requirements of the Owner Contractor Agreement.
	B. Use of Site:  Project site to work in areas indicated by the Owner/Contractor agreement.  Do not disturb portions of Project site beyond areas in which the Work is indicated.

	1.8 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy:  Owner will occupy site and adjacent building(s) during entire construction period.  Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits unless otherwise indicated.
	B. Owner Limited Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy and to place and install equipment in completed portions of the Work, prior to Substantial Completion of the Work, provided such occupancy does not interfere with completion of the Work.  Such placement of equipment and limited occupancy shall not constitute acceptance of the total Work.

	1.9 WORK RESTRICTIONS
	A. Work Restrictions, General:  Comply with restrictions on construction operations.
	B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	C. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	D. Controlled Substances:  Use of tobacco products and other controlled substances on Project site is not permitted.
	E. Employee Identification:  Provide identification tags for Contractor personnel working on Project site.  Require personnel to use identification tags at all times.
	F. Employee Screening:  Comply with Owner's requirements for drug and background screening of Contractor personnel working on Project site.

	1.10 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:
	B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	010270 App For Payment
	010400 Coordination
	010900 Definitions and Standards
	012000 Project Meetings
	012100 Procedures and Performances
	013100 Construction Schedule
	013400 Submittals
	013700 Schedule Of Values
	015100 Temporary Utility Connections
	016000 Material and Equipment
	017300 Execution
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

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

	DEFINITIONS
	C. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	D. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 PREINSTALLATION MEETINGS
	A. Cutting and Patching Conference: Conduct conference at Project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional engineer.
	B. Certificates: Submit certificate signed by professional engineer certifying that location and elevation of improvements comply with requirements.
	C. Cutting and Patching Plan: Submit plan describing procedures at least 5 days prior to the time cutting and patching will be performed. Include the following information:

	1.5 QUALITY ASSURANCE
	A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Comply with requirements specified in other Sections.
	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, mechanical and electrical systems, and other construction affecting the Work.
	B. Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction. Coordinate with authorities having jurisdiction.
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Architect promptly.
	B. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	C. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for use with control lines and levels. Level foundations and piers from two or more locations.
	D. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments and tapes used. Make the log available for reference by Architect.

	3.4 INSTALLATION
	A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment: Where possible, select tools or equipment that minimize production of excessive noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed. Check Shop Drawings of other portions of the Work to confirm that adequate provisions are made for locating and installing products to comply with indicated requirements.
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments are not indicated, verify size and type required for load conditions.
	I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
	J. Repair or remove and replace damaged, defective, or nonconforming Work.

	3.5 CUTTING AND PATCHING
	A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.
	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work. Patch with durable seams that are as invisible as practicable. Provide materials and comply with installation requirements specified in other Sections, where applicable.
	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.6 OWNER-INSTALLED PRODUCTS
	A. Site Access: Provide access to Project site for Owner's construction personnel.
	B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel.

	3.7 PROGRESS CLEANING
	A. General: Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to health or property and that will not damage exposed surfaces.
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.8 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	B. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	3.9 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	C. Comply with manufacturer's written instructions for temperature and relative humidity.



	017310 Operation and Maintenance Data
	017400 Warranties and Bonds
	017700 Closeout Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at final completion.

	1.4 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest control inspection.

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

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, either on Contractor's list or additional items identified by Architect, that must be completed or corrected before certificate will be issued.

	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, complete the following:
	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be completed or corrected before certificate will be issued.

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

	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might limit Owner's rights under warranty.
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at beginning of document.
	E. Warranties in Paper Form:
	F. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair, or remove and replace, defective construction. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, provide replacements. Remove and replace operating components that cannot be repaired. Restore damaged construction and permanent facilities used during construction to specified condition.



	024119 Selective Demolition
	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:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain the property of Owner.

	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site or via Video Conference.

	1.6 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings as required, that indicates the measures proposed for protecting individuals and property for environmental protection, for dust control and for noise control. Indicate proposed locations and construction of barriers.
	B. Schedule of Selective Demolition Activities: Indicate the following:
	C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations.
	D. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 FIELD CONDITIONS
	A. Owner’s tenant will occupy the building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's tenant operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report on the presence of hazardous materials has not been issued. If the contractor becomes aware of locations where hazardous materials are present, notify the Architect of Record.
	E. Historic Areas: Demolition and hauling equipment and other materials shall be of sizes that clear surfaces within historic spaces, areas, rooms, and openings, including temporary protection, by 12 inches or more.
	F. Storage or sale of removed items or materials on-site is not permitted.
	G. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.9 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties. Notify warrantor before proceeding. Existing warranties include the following:
	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

	1.10 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition operations.
	D. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	E. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.

	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of construction being demolished.
	C. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	D. Removed and Reinstalled Items:
	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and cleaned and reinstalled in their original locations after selective demolition operations are complete.

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch (19 mm) at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete. Neatly trim openings to dimensions indicated.
	B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	E. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings.
	F. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site
	B. Burning: Do not burn demolished materials.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	031000 SF - CONCRETE FORMWORK
	PART 1 -  GENERAL
	1.1 DESIGN FORMWORK
	A. Assume all responsibility for the design and engineering of the formwork, as well as its construction and removal.
	B. Design formwork for the loads, lateral pressure, and allowable stresses outlined in Chapter 2, “Guide to Formwork for Concrete", ACI 347, latest edition.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Facing Materials shall be such as to provide the specified surface finish.
	B. Form Coating shall be a field applied chemical concrete release agent capable of preventing bond between poured concrete and the form and shall contain no oil, or shall be factory applied non-absorptive liner.  Coat form before reinforcement is placed.
	C. Form Ties shall be broken back at 1-inch from surface of concrete.  Tie Cones, 1-inch diameter by 1-inch long, shall be used on all exposed concrete.
	D. Pre-molded Expansion Joint material (E.J.) shall conform to ASTM D1751, "Preformed Expansion Joint Fillers for Concrete Paving and Structural Concrete (non-extruding and resilient bituminous types)".

	2.2 FABRICATION
	A. Construct formwork so that concrete surfaces will conform to the tolerance limits specified in Table 4.3.1, "Tolerances for Formed Surfaces", ACI 301, latest edition.
	B. Provide positive means of adjustment (wedges or jacks) of shores and struts to compensate for anticipated deflections and settlement in the Formwork during concrete placing operations.


	PART 3 -  EXECUTION
	3.1 ERECTION OF FORMS
	A. Build forms tight to prevent loss of mortar from the concrete.
	B. Provide clean-out openings at base of pier and wall forms to facilitate cleaning and observation immediately before concrete is placed.
	C. Unless shown otherwise on drawings, corners of concrete members exposed to view after all other finish materials are in place shall be beveled by the use of chamfer strips (maximum ½-inch across the beveled face) placed in the forms. Submit sample for approval before proceeding.
	D. Overlap and hold forms against hardened concrete of a previous placement to prevent offsets or loss of mortar at the construction joint and to maintain a true surface.

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Install inserts and materials to be cast into concrete.
	B. Set 1-inch deep 24-gage galvanized iron wall slots in all concrete surfaces adjacent to brick or block masonry.  Slots shall be set vertical in concrete surfaces and spaced 16-inches on center horizontally.  Provide masonry anchors spaced 16-inches on center vertically in each wall slot.
	C. Separate parallel runs of conduit by not less than 1-inch.  Do not displace reinforcing bars from positions.  No conduit shall be greater than ½ slab thickness.  Bury conduit in slabs.
	D. Install Adjustable Wedge Inserts at 32-inches on center in concrete for shelf angles.

	3.3 REMOVAL OF FORMS
	A. Horizontal member forms used to support the weight of concrete of structural members shall remain in place until the concrete has gained not less than 2/3 of the specified 28-day strength, or a minimum of 7 days.
	B. Vertical member forms and forms not supporting the weight of concrete shall not be removed in less than 24 hours.



	032000 SF - CONCRETE REINFORCING
	PART 1 -  GENERAL
	1.1 SUBMITTALS
	A. Submit six copies of shop drawings for the fabrication and placing of reinforcing steel for approval, after being checked and approved by the contractor and before proceeding.  Any changes by contractor or Fabricator of contract document details, materials, member sizes, or reinforcement shall be "flagged" on shop drawings accompanied by a written request for authorization and reason for requested change.
	B. Placing plans shall show all dimensions, details, notes, locations, sizes, lengths and each bar mark together with accessories and material belonging to the reinforcing for the concrete.
	C. Schedules shall show all information and be of the same form as those on the contract drawings.
	D. Concrete wall reinforcing shall be shown in elevation.
	E. Detail all reinforcing steel in accordance with the “ACI Detailing Manual”, ACI Publication SP-66 (2004), unless otherwise indicated on the drawings.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Reinforcement shall be fabricated from ASTM A615 "Deformed Billet-Steel Bars for Concrete Reinforcement", Grade 60.
	B. Reinforcement to be welded shall be fabricated from ASTM A706 "Low Alloy Steel Deformed Bars for Concrete, Grade 60.
	C. Welded smooth wire fabric (WWF) shall conform to "Specifications for Welded Steel Wire Fabric for Concrete Reinforcement", ASTM A185, and shall be fabricated from plain wire conforming to "Specifications for Cold-Drawn Steel Wire for Concrete Reinforcement", ASTM A82.
	D. Wire bar supports shall conform to the National Bureau of Standards PS7, "Wire Bar Supports for Reinforced Concrete Construction".

	2.2 FABRICATION
	A. All hooks shall be bent using the pin diameters and dimensions as "ACI Standard Hooks" in the "Manual of Standard Practice for Reinforced Concrete Construction", CRSI latest edition, unless otherwise shown on the plans.
	B. Reinforcing bars shall not be bent or straightened in a manner that will injure the materials.
	C. Reinforcing bars shall conform to the dimensions shown on the plans and within the fabricating tolerances as shown in the "Manual of Standard Practices for Reinforced Concrete Construction", CRSI latest Edition.


	PART 3 -  EXECUTION
	3.1 PLACEMENT/BAR REINFORCEMENT
	A. Bar reinforcement shall be placed in specified positions in the forms and held in place, before and during the placing of concrete by means of bar supports, to carry the reinforcing bars they support within the following tolerances from the positions shown on the drawings or specified herein:
	B. Except as shown otherwise on structural drawings, concrete cover for Reinforcing Bars shall be as follows:
	C. “Continuous” bars, unless otherwise indicated on drawings, shall be lapped 36 diameters at splices. Provide corner bars to match primary reinforcing at all corner conditions, including continuous wall footings and grade beams.
	D. Splices not shown in contract documents shall be subject to approval.
	E. Support all reinforcing bars.
	F. Space bar supports a maximum of 4-feet on center with the first support not greater than 2-feet from the ends of the bars.  Tie to prevent displacement during the concreting operations.  Provide #4 support bars at 48-inches spacing where not supported by perpendicular reinforcement.
	G. Reinforcement shall not be "field" bent after being embedded in hardened concrete except where specifically shown on the drawings.
	H. Set and hold all vertical dowels in footings by template.

	3.2 WELDING REINFORCEMENT
	A. The welding of reinforcing bars will be permitted only on approval on the shop drawings by the Architect.
	B. The welding of reinforcing bars at intersections for support purposes, in lieu of tie wire, is prohibited.
	C. The welding of reinforcing bars shall be performed in accordance with "Recommended Practices for Welding Reinforcing Steel, Metal Inserts and Connections for Reinforced Concrete Construction”, AWS D 12.1-latest edition, as published by the American Welding Society.
	D. Welders shall be qualified by tests as prescribed in the "Standard Qualification Procedures, “ AWS B 3.0-latest edition, as published by the American Welding Society.



	033000 SF - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 RESPONSIBILTY AND QUALIFICATIONS
	A. Assume all responsibility for the work, design and engineering of the formwork and the safe support of property adjacent to the work.
	B. Work shall be done by one qualified to install the concrete work in accordance with the drawings and specifications. Minimum requirement for qualification shall be five years’ experience with satisfactory completion of at least five similar projects.

	1.2 SUBMITTALS
	A. Submit six shop drawings for the fabrication and placing of reinforcing steel after being checked and approved by the Contractor and before proceeding.  Submit no "Approved as Corrected" drawings for approval.
	B. Design and submit mix design series along with test data from laboratory or field experience (6 copies) corresponding to the same mix design.
	C. Test reports shall show the requirements of ASTM specifications.
	D. Shop Drawings shall be submitted in complete sets of a major area of work, with sheets consecutively numbered.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Formwork: See Section 031000.
	B. Reinforcement: See Section 032000.
	C. Welded Fabric: See Section 032000.
	D. Bar Supports: Section 032000.
	E. Portland Cement: A domestic brand approved by the Architect for color and conforming to the requirements of ASTM C150, low alkali, Type I or Type III.
	F. Fine Aggregate: Conform to ASTM C33 except that the fineness modules shall not be less than 2.1 nor more than 3.1 and the gradation shall be as specified herein below:
	Sieve No.       3/8        #4         #8        #16     #30      #50    #100
	Total % Passing (By Weight)  100 95-100   80-100 50-85 25-60 10-30 2-10
	G. Coarse Aggregate: Crushed stone or gravel and shall conform to ASTM C33. Size of coarse aggregate shall be as specified herein below:
	H. Water used in mixing concrete shall be clean and fit to drink.
	I. Admixtures:
	J. Waterproof Curing Paper: Conform to ASTM C171
	K. Curing Compound: Contain no wax or varnish. Conform to ASTM C309, Type I, and Filor by West Chemical Products, Inc., Kure-N-Seal by Sonneborn-Contech, Inc., Clear Bond by Guardian Chemical Corp., Mr. Klear Seal by Castle Chemical Company, or Sealtight CS-309.
	L. Expansion Joint Material in the Building: Non-extruding and resilient non-bituminous type conforming to ASTM D1752, Type II.
	M. Dovetail Anchor Slots for Brick and Block Against Concrete: 1” x 1” 24 gage galvanized steel with drip type corrugated 16 gage galvanized steel anchors, Hohmann and Barnard, Inc., No. 305 with No. 303 anchor, Richmond Screw Anchor Co., Inc., No. 051F with 020 anchor, or Hackman Building Products No. 100 with No. 108 anchors.

	2.2 PROPORTIONING
	A. Proportion ingredients for each class of concrete by weight when the slump is the maximum permitted to produce an average compressive strength at 28 days which exceeds the specified compressive strength in accordance with Chapter 5, Section 5.3 of the Building Code Requirements for Reinforced Concrete (ACI-318-95).
	B. Air content of freshly mixed, air-entrained concrete as determined by the method of ASTM C 173 shall be 5%.  A field tolerance of 1%+ is acceptable.  All exterior concrete, exposed to the weather, shall be air entrained.  Interior concrete shall not be air entrained.
	C. Water-reducing admixture shall be used in all concrete to reduce the total water requirement per cubic yard of concrete without loss of workability, and produce an increased strength proportional to the water/cement ratio.  During ambient temperatures of 75 F or below use normal setting, water-reducing admixture meeting ASTM C484, Type A.  During ambient temperatures of 75 F and above use set-retarding, water-reducing admixture meeting ASTM C494, Type B and Type D.  During ambient temperatures of 60 F and below use a high, early strength accelerating water-reducing admixture meeting ASTM C494, Type C and Type E.
	D. The mixes shall be designed to secure concrete having the following consistency range in slump:

	2.3 BATCHING AND MIXING
	A. Measure cement by weight on a scale separate from those used for other materials.  Cement may be measured in bags of standard weight of 94 pounds; however, no fraction of a bag shall be used in any batch.
	B. Measure aggregates by weight. Batch weights shall be based on saturated surface dry materials corrected for the actual moisture condition of the aggregate.
	C. Measure water by volume or by weight by devices not subject to variation due to variable pressure in the water supply line. Measuring tanks shall be provided with means for checking their calibration.
	D. Devices for measuring quantities of cement, aggregates, water and admixtures shall be accurate within 1% under operating condition.
	E. Furnish deliver ticket for each batch of concrete before unloading at the site. Weights of fine and coarse aggregate, amount of cement, and total water as batches shall be printed on ticket by an automatic printing device or shall be recorded and initialed by an employee of the Contractor stationed at the batch plant. Delivery ticket shall, in addition, include the following:
	F. Ready-mixed concrete shall be produced and delivered in accordance with the requirements of ASTM C94.


	PART 3 -  EXECUTION
	3.1 RESHORING
	A. Concrete elements shall not be permitted to deflect load during form stripping.
	B. After forms are removed, slabs, beams and girders over ten feet in span and cantilevers over four feet shall be reshored for the remainder of the 28-day period. Concrete elements shall not be permitted to deflect or accept load during reshoring operations.
	C. Reshoring operations shall be performed so that existing concrete members are not subject to overloads, eccentric loading, or reverse bending.
	D. Reshoring elements shall have the same capabilities as original shoring, and shall be wedged to provide solid bearing and support.  Bracing shall be provided.

	3.2 PLACING CONCRETE
	A. Give the Architect 48 hours advance notice before placing concrete in any portion of the structure to permit inspection of the forms and reinforcement.  Embedded items of whatever nature shall be in place prior to inspection.  An authorization of the Architect shall be secured before concrete is placed.
	B. Remove water and debris from forms before depositing concrete.
	C. Clean reinforcement and forms coated with foreign material or with concrete from previous placing operations before depositing concrete.
	D. Place concrete not later than 1-1/2 hours after mixing. Mix temperature shall not exceed 90 F at time of placing.
	E. Construction joints shall be keyed and bulkheaded vertically and located at the center of span.
	F. Internal type mechanical vibrators and hand spading shall be used to consolidate the concrete.
	G. Concrete shall not be placed within twenty-five feet of workmen placing or securing reinforcement.
	H. Place no concrete when the atmospheric temperature is below 35 F. After concrete has been placed, if the temperature drops below 35 F, conform to paragraph 3.06, Curing and Protection.

	3.3 FINISHING FORMED SURFACES
	A. Rough form finish shall be confined to all concrete surfaces not exposed to public view.  After removal of forms, tie holes and defects shall be patched. Fins exceeding 1/4" in height shall be chipped off or rubbed off. Otherwise, surfaces shall be left with the texture imported by the forms.
	B. Smooth form finish shall be used for all concrete surfaces exposed to public view. Form facing material shall produce a smooth, hard, uniform texture on the concrete. Form material with raised grain, torn surfaces, worn edges, patches, or dents which will impair the textures of the concrete surface shall not be used. Tie holes and defects shall be patched. All fins shall be removed.

	3.4 REPAIR OF DEFECTS
	A. Inspection by the Architect shall determine whether or not work is acceptable; and, if repairable, the method of repair to be used. Defects in materials and workmanship shall be subject to the above inspection at all times during the progress of the work regardless of previous inspections.
	B. Condemned work shall consist of any concrete work which cannot be repaired. Condemned work shall be removed and replaced, at the Contractor's expense, with work that will conform to the contract documents.
	C. Repair surface defects which are 1/2 inch or less in depth including tie holes by patching the same working day the forms are removed. Cut back defect at 90 degrees to the surface to sound concrete and at least 1" without feather edges.  After soaking with water, pack a stiff mortar in the defect. In exposed concrete the mortar mix shall be determined by trial method using a mixture of white and grey portland cement to produce the described color. After mortar has attained its initial set, the patch shall be scraped or rubbed flush with the concrete and match the color and texture of the adjoining surface.

	3.5 SLABS
	A. Edge forms and intermediate screed strips shall be set to produce the designated elevations and contours of the finished surface. As a minimum, maintain the concrete thicknesses shown on the drawings.
	B. Insure that termite treatment shall have been completed before installing vapor barrier. Install vapor barrier with 6" laps sealed with the manufacturer's recommended sealing compound.
	C. Place and consolidate to produce a surface within tolerances. Test for grade (or level) and correct by removing excess or adding and compacting additional concrete. These operations must be performed before bleeding water has an opportunity to collect on the surface.
	D. Where metal forms are used at joints, the edge of the form shall be flush with the surface of the concrete. Where saw-cut joints are specified herein, cutting shall be started as soon as the concrete has hardened to prevent aggregates being dislodged by the saw, and shall be completed before shrinkage stresses become sufficient to produce cracking.
	E. Scratched finish shall be applied to surfaces intended to receive bonded applied cementitious applications. Depress slabs as specified for applied finish. All pitches to drains shall be made in the concrete slab and not the setting bed. Level to a Class C tolerance and roughen surface with stiff brushes or rakes before final set. Before the concrete has fully hardened remove laitance and loose aggregate from the surface.
	F. Troweled finish shall be applied to floors intended as walking surfaces or to receive contact floor coverings. Surface shall first be float-finished as specified above. It shall next be power troweled, and finally hand troweled. Final troweling shall be complete when a ringing sound is produced as the trowel is moved over the surface. The finished surface shall be free of trowel marks, uniform in texture and appearance, and shall be planed to a Class A tolerance, except tolerance for concrete on metal deck shall be Class B. Any defects of sufficient magnitude to show through floor covering shall be removed by grinding or patching.
	G. Tolerance for finish surfaces shall be determined by a straight edge placed anywhere on the surface in any direction and shall be true planes within the following limitations:

	3.6 CURING AND PROTECTION
	A. Immediately after placement, concrete shall be protected from premature drying, temperatures above or below the range recommended in ACI 305R, latest edition, and 306R, latest edition, and mechanical injury.
	B. Cure all surfaces for a period of 7 days and until average compressive strength has reached 70% of specified strength. Curing shall be by ponding, moist curing with sand or absorptive mats kept continuously wet, continuous application of steam (not exceeding 105 F) or mist spray, waterproof curing paper or liquid membrane forming curing compound. Selection of curing method shall be compatible with the finish to be applied to the concrete surface.
	C. Use curing compound directly from the container without dilution and apply not later than one hour after final finishing in one coat at a coverage not to exceed 200 S.F. per gallon for surfaces with a "floated" or "broom" finish, or 300 S.F. per gallon for surfaces with a "troweled" finish. Submit engineering testing laboratory certification for approval. Do not use curing compound on surfaces to receive mortar beds for tile work.
	D. Cold weather protection shall be in accordance with recommended practices of ACI 306R, latest edition. Whenever the mean daily outdoor temperature is less than 40 F, the temperature of the concrete shall be maintained between 50 F and 70 F for the curing period.
	E. Hot weather protection shall be in accordance with ACI 305R, latest edition. When the anticipated ambient air temperature exceeds 80 F during placing or finishing operations, a retarding admixture shall be used in the mix to retard the setting time of the concrete.

	3.7
	A. Contractor shall submit to the Architect the concrete materials and the concrete mix designs proposed for use with a written request for review. Submittal shall include the results of all testing performed to qualify the materials and to establish the mix designs.  Place no concrete in the work until mix design has been reviewed.
	B. Contractor shall sample, mould, initially cure, and transport to the laboratory the acceptance test specimens for testing. During the first 24 hours after molding he shall provide means for maintaining the temperature immediately adjacent to the specimens within the range of 60 F to 80 F and prevent loss of moisture from the specimens. After the initial curing period the acceptance test specimens shall be transported in a damp condition to the laboratory in a manner to prevent damage to the specimens. Include information for reporting of test data.

	3.8 LABORATORY DUTIES IN TESTING
	A. Designated testing laboratory shall perform all operations of testing materials, concrete and verifying mix designs.
	B. Concrete test reports shall include the following:
	C. Furnish five (5) copies of all test reports to the Architect.
	D. Designated testing laboratory shall be selected by the Architect and paid by the Owner.

	3.9 STRENGTH TESTING AND EVALUATION
	A. For each set of acceptance test cylinders, one cylinder shall be broken at the age of 7 days for information and two cylinders shall be broken at the age of 28 days for acceptance. The remaining cylinder shall be held by the laboratory for 120 days for use as a verification cylinder if required. Test in accordance with ASTM C39, latest edition.
	B. Concrete shall be considered “Questionable Concrete” where any of the following test evaluations occur:

	3.10 QUESTIONABLE CONCRETE
	A. Core tests shall be made at no cost to the government, and as directed by the Architect. If core tests fail to demonstrate the test strength required by the contract documents, or if they are impractical to obtain, and structural analysis does not confirm the safety of the structure, the Architect may, at his discretion, condemn the work or require load tests or additional construction. Should structural analysis confirm the safety of the structure, the Architect may, at his discretion, accept the questionable concrete in accordance with the Article of the General Conditions for the Acceptance of Defective Non-Conforming Work.
	B. The Contractor shall pay all costs incurred in providing the additional testing or analysis to resolve the acceptability of questionable concrete.
	C. The term “Building Official” in ACI Building Code 318 shall be deemed to mean, and does mean, the Architect.

	3.11 CORE TESTS
	A. Three representative cores shall be taken from each member or area of concrete for each test considered "questionable". Location of cores shall be as directed by the Architect to least impair the strength of the structure. Damaged cores shall be replaced.
	B. Cores shall be obtained and tested in accordance with ASTM C42, latest edition except that if concrete in the structure will be dry under service conditions, the cores shall be air dried (temperature 60 F to 80 F, and relative humidity less than 60%) for 7 days before test and shall be tested dry. If the concrete in the structure will be more than superficially wet under service conditions, the cores shall be immersed in water for at least 48 hours and tested wet.
	C. Concrete in the questionable area will be considered structurally acceptable if the average of the cores is equal to or greater than 90% of the specified strength and no single core is more than 500 psi below specified strength.

	3.12 LOAD TESTS AND ADDITIONAL CONSTRUCTION
	A. Load tests shall be applied and their results evaluated in accordance with Chapter 20 of ACI Building Code 318, latest edition.
	B. Work judged inadequate by results of a load test shall be reinforced with additional construction if so directed by the Architect or shall be replaced.
	C. Additional construction and replaced work shall be at the Contractor’s expense.

	3.13 CONDUIT WORK
	A. Electrical conduits shall be buried in concrete slabs. Low conduit shall be wired to the upper side of bottom reinforcing and top conduit shall be wired to the lower side of top steel.
	B. Take care in spacing concrete around gangs or parallel conduit. Where such conduits occur, they shall be separated by at least one inch.



	042000 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. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection:

	1.6 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type and size of the following:
	B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonry determined according to TMS 602/ACI 530.1/ASCE 6.
	D. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.7 QUALITY ASSURANCE
	A. Sample Panels: Build sample panels to verify selections made under Sample submittals and to demonstrate aesthetic effects.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. 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.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.9 FIELD CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.

	2.2 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work.

	2.3 CONCRETE MASONRY UNITS
	A. CMUs: ASTM C 90.

	2.4 BRICK
	A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	B. Clay or Concrete Face Brick or Brick Paver: Facing brick complying with ASTM C 216.

	2.5 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, 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, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Masonry Cement: ASTM C 91/C 91M.
	E. Mortar Cement: ASTM C 1329/C 1329M.
	F. Aggregate for Mortar: ASTM C 144.
	G. Aggregate for Grout: ASTM C 404.
	H. Water: Potable.

	2.6 REINFORCEMENT
	A. Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
	B. Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.
	C. Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder or truss type with single pair of side rods.

	2.7 TIES AND ANCHORS
	A. General: Ties and anchors shall extend at least 1-1/2 inches (38 mm) into veneer but with at least a 5/8-inch (16-mm) cover on outside face.
	B. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated:
	C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) wide.
	D. Rigid Anchors: Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless otherwise indicated bent to configuration indicated.

	2.8 EMBEDDED FLASHING MATERIALS
	A. Flexible Flashing: Use one of the following unless otherwise indicated:

	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.
	B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type I (No. 15 asphalt felt).
	C. Weep/Cavity Vent Products: Use one of the following unless otherwise indicated:
	D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.

	2.10 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

	2.11 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	D. Grout for Unit Masonry: Comply with ASTM C 476.


	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 the Work.
	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, unchipped 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. Mix units from several pallets or cubes as they are placed.
	F. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested according to ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	B. Lines and Levels:
	C. Joints:

	3.4 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 a running bond; do not use units with less-than-nominal 4-inch (100-mm) 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 2 inches (50 mm). Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.
	E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow brick and CMUs as follows:
	B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	C. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.
	D. Cut joints flush where indicated to receive dampproofing and cavity wall insulation.

	3.6 COMPOSITE MASONRY
	A. Bond wythes of composite masonry together as follows:
	B. Corners: Provide interlocking masonry unit bond in each wythe and course at corners unless otherwise indicated.
	C. Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown at juncture, bond walls together as follows:

	3.7 CAVITY WALLS
	A. Bond wythes of cavity walls together as follows:
	B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds away from cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or remove mortar fins protruding into cavity.

	3.8 MASONRY-JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches (150 mm).
	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.9 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 and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:

	3.10 FLASHING, WEEP HOLES, AND CAVITY 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. Install cavity vents at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where indicated.
	B. Install flashing as follows unless otherwise indicated:
	C. Install weep holes in exterior wythes and veneers in head joints of first course of masonry immediately above embedded flashing.
	D. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage material.

	3.11 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.

	3.12 REPAIRING, POINTING, 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 the 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 as follows:

	3.13 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.



	051200 SF - STRUCTURAL STEEL FRAMING
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Section includes fabrication and erection of structural steel indicated in the Contract Documents or otherwise required for proper completion of the work.

	1.2 RELATED SECTIONS
	1.3 REFERENCES
	A. AISC – Code of Standard Practice for Steel Buildings and Bridges
	B. AISC – Load and Resistance Factor Design (LRFD) Specification for Structural Steel Buildings.
	C. AISC – Specifications of Structural Joints using ASTM A325 or A490 bolts approved by the Research Council in Structural Connections.
	D. AWS D1.1 – Structural Welding Code.
	E. AWS A5.1 – Specification for Carbon Steel Electrodes for Shield Metal Arc Welding.
	F. AWS A5.5 – Specification for Low-Alloy Steel Covered Arc Welding Electrodes.
	G. AWS A5.17 – Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding.
	H. AWS A5.20 – Specification for Carbon Steel Electrodes for Flux Cored Arc Welding.
	I. SSPC – Steel Structures Painting Manual.
	J. ASTM A36 – Standard Specification for Structural Steel.
	K. ASTM A53 – Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded, and Seamless.
	L. ASTM A108 – Standard Specification for Steel Bar, Carbon and Allow, Cold-Finished, Standard Quality.
	M. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	N. ASTM A153 – Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	O. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.
	P. ASTM A307 – Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	Q. ASTM A325 – Standard Specification for Structural Bolts, Heat Treated, 120/105 KSI Minimum Tensile Strength.
	R. ASTM A490 – Standard Specification for Heat-Treated Steel Structural Bolts, 150 KSI Minimum Tensile Strength.
	S. ASTM A500 – Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Tubing in Rounds and Shapes.
	T. ASTM A501 – Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.
	U. ASTM A572 – Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Steels of Structural Quality.
	V. ASTM A992 – Standard Specification for Steel for Structural Shapes for Use in Building Framing.
	W. ASTM F436 – Standard Specification for Hardened Steel Washers.
	X. ASTM F844 – Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General Use.
	Y. ASTM A6 – Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling.
	Z. ASTM F1554 – Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
	AA. ASTM A673 – Standard Specification for Sampling Procedure for Impact Testing of Structural Steel.
	BB. ANSI/AISC 341-02 – Seismic Provisions for Structural Steel Buildings.

	1.4 SUBMITTALS
	A. Contact Structural Engineer’s Construction Administration Division prior to detailing structural steel shop drawings.
	B. Reproduction of Structural Drawings for shop drawings is not permitted. Electronic drawing files may be provided to the Contractor at the engineer’s discretion.
	C. Submit shop drawings for review.
	D. Shop drawings shall clearly indicate the profiles, sizes, ASTM Grade, spacings and locations of all structural steel members, including connections, attachments, anchorage’s, framed openings, sizes and types of fasteners, method of tightening fasteners, cambers, and the number, type and spacing of the headed shear connectors.
	E. For record only, submit written Welding Procedure Specifications (WPS) for each type of welded joint used in accordance with AWS D1.1.
	F. Maintain at construction office mill certification that the steel supplied meets the specifications.
	G. Maintain at construction office certification that high strength bolts supplied meet the specifications.
	H. Submit certification that the fabricator meets the required qualifications and ultrasonic testing reports for complete penetration welds. If fabricator has to have an independent testing agency to inspect fabrication as required by these specifications, submit the name and qualifications of the independent testing agency.
	I. Submit certification that the erector meets the required qualifications.
	J. Upon request, submit the erection sequence and procedures to be used by the steel erector.
	K. Upon request, submit shop measurements for camber.

	1.5 QUALITY ASSURANCE
	A. Headed Studs

	1.6 FABRICATOR’S QUALIFICATIONS
	A. Steel fabricator shall be certified by the American Institute of Steel Construction (AISC) Quality Certification Program for Conventional Steel Buildings (Sbd) and, if required by the Building Code, approved by the Building Official. In addition, fabricator shall ultrasonically inspect 100% of the complete penetration welds performed in the shop.
	B. Fabricator not certified by the AISC Quality Certification Program shall have fabrication procedures and fabricated steel tested and inspected by an independent testing agency. Payment of these tests and inspections shall be by the fabricator. Tests and inspections shall be performed by AWS Certified Welding Inspectors. Prior to delivery of structural steel to the project, submit copies of the inspection reports to the Structural Engineer. The purpose of this inspection is to enable the testing/inspection agency to verify that, in general, the steel is being fabricated in accordance with the Contract Documents. A minimum of one trip per week is recommended. The first trip should be scheduled in the early stages of fabrication. Contact Structural Engineer prior to initial inspection. Tests and inspections shall include the following:

	1.7 ERECTOR’S QUALIFICATION
	A. Erector shall be experienced in erecting structural systems similar in complexity to this project as evidenced by 10 completed projects.
	B. Erector shall have a minimum of 5 years experience in the erection of structural steel or is an AISC Certified Advanced Steel Erector.

	1.8 STORAGE
	A. Store materials off ground to permit easy access for inspection and identification.  Store steel members and packaged items in a manner that provides protection against contact with deleterious materials.


	PART 2 -  PRODUCTS
	2.1 ANCHOR RODS
	A. Anchor rods shall be threaded rods conforming to ASTM F1554 Gr. 36 unless noted otherwise on the drawings. The anchor rods shall be threaded at both ends.
	B. Provide a heavy hexagonal nut threaded and tack welded to the bottom of each rod unless noted otherwise on the structural documents. The nut shall conform to ASTM F844.
	C. Provide two hexagonal nuts and two plain steel washers at the top of each rod. The nuts and washers shall conform to ASTM F844.
	D. Provide 3/8 inch thick plate washers with standard holes in lieu of top steel washers on base plates with oversized holes. Oversized holes are defined as any hole that is larger than a standard hole as defined in Chapter J of the AISC Specification. Recommended base plate holes as given in the AISC Manual are considered oversized holes. The plate washer shall be square and shall be a minimum size of 3/4 inch + the actual hole diameter. Plate washers shall be sized as required to provide a minimum 3/8 inch lap over hole in base plate, but minimum of 3 inch x 3 inch and shall be centered over the hole.

	2.2 ROLLED STEEL SHAPES, PLATES, AND BARS
	A. Rolled steel W shapes shall conform to ASTM A992, 50 ksi minimum yield strength, unless noted otherwise on the contract drawings.
	ASTM A572, Grade 50 may be substituted for ASTM A992
	B. Rolled steel M, S, HP, C, MC, and L shapes shall conform to ASTM A36, 36 ksi minimum yield strength, unless noted otherwise on the contract drawings.
	C. Plates and Bars shall conform to ASTM A36, 36 ksi minimum yield strength, unless noted otherwise on the contract drawings.

	2.3 SQUARE/RECTANGULAR HOLLOW STRUCTURAL STEEL SECTIONS
	A. Square/rectangular hollow structural steel sections shall conform to ASTM A500, Grade B, 46 ksi minimum yield strength.

	2.4 ROUND HOLLOW STEEL PIPE
	A. Round hollow steel pipe shall conform to ASTM A53, Grade B, 35 ksi minimum yield strength.

	2.5 NON-HIGH-STRENGTH FASTENERS
	A. Non-high-strength bolts shall conform to ASTM A307, Grade A, 60 ksi minimum, where noted on the Structural Drawings.
	B. Hardened steel washers shall conform to ASTM F436.

	2.6 HIGH-STRENGTH FASTENERS
	A. High-strength bolts shall conform to ASTM A325 or ASTM A490 as noted on the Structural Drawings.
	B. Provide 3/4 inch minimum diameter bolts, unless noted otherwise.
	C. Hardened steel washers shall conform to ASTM F436.
	D. Spline-type tension control bolts, plain hardened washers and suitable nuts are an acceptable alternate design bolt assembly.
	E. Do not use load indicating washers.

	2.7 HEADED STUDS
	A. Headed steel studs shall conform to the requirements of AWS D1.1
	B. Provide 3/4-inch diameter headed steel studs, unless noted otherwise.
	C. Provide heat-resistant ceramic arc shields with studs.

	2.8 ROUND RODS
	A. Rods shall conform to ASTM, A36
	B. The rods shall be threaded at each end. The rods shall be smooth for the entire length.

	2.9 FORGED STEEL HARDWARE ITEMS
	A. Structural hardware items such as clevises, turnbuckles, sleeve nuts, recessed-pin nuts, and cotter pins shall comply with the dimensions, weights, and design strengths as set forth in tables 15-4 through 15-8 (as applicable) in the AISC Manual of Steel Construction, LRFD, Third edition.
	B. Material shall comply with SAE C-1035, C 1030, or other steel alloy approved equal.

	2.10 EXPANSION ANCHORS
	A. Expansion anchors shall be Hilti HSL-3 Heavy Duty Expansion Sleeve Anchors supplied by Hilti Fastening Systems, the Hilti HDA Undercut Anchors supplied by Hilti Fastening Systems, or the Strong Bolt Anchors supplied by Simpson Strong-Tie Co.

	2.11 ADHESIVE ANCHORS
	A. Adhesive anchors shall consist of:

	2.12 WELD ELECTRODES
	A. E-70 series low hydrogen electrodes shall conform to AWS A5.1, A5.5, A5.17, or A5.20.
	B. Properly store electrodes to maintain flux quality.

	2.13 PRIMER
	A. Oxide primer shall conform to AISC Specifications, Code of Standard Practice, and SSPC Steel Structure Painting Manual, unless indicated otherwise.
	B. Paint primer shall be free of lead and chromate and shall comply with State and Federal volatile organic compound (VOC) requirements.
	C. Paint primer shall be compatible with finish coating.

	2.14 GALVANIZING
	A. Galvanized coating shall conform to ASTM A123.
	B. Galvanize bolts, nuts, and washers in accordance with ASTM A153 when used to connect steel members that are specified to be galvanized.
	C. Expansion anchors or adhesive anchors specified to be galvanized shall be mechanically galvanized in accordance with ASTM B695, Class 65, Type I.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Fabricate and erect structural steel in accordance with AISC Specifications and Code of Standard Practice.
	B. Notify Architect/Structural Engineer and Structural Testing/Inspection Agency at least 48 hours prior to structural steel fabrication and erection.

	3.2 ANCHOR BOLT (ROD) SETTING
	A. Provide templates for setting anchor bolts (rods). Position anchor bolts (rods) by using templates with two nuts to secure in place prior to placement of concrete.
	B. Do not erect steel where anchor bolt (rod) nuts will not have full threads.

	3.3 CONNECTIONS
	A. Provide a minimum of two fasteners at each bolted connection.
	B. Ensure fasteners are lubricated prior to installation.
	C. Provide high-strength bolted connections in accordance with AISC Specifications for Structural Joints using ASTM A325 or A490 Bolts.
	D. Provide connections for expansion and contraction where steel beams connect to concrete walls or concrete columns and at expansion joints.  Secure nuts on bolts against loosening. (Dent threads with a chisel.)

	3.4 FASTENER INSTALLATION
	A. Bolts shall be installed in holes of the connection and brought to snug tight condition. Tighten connection progressing systematically from the most rigid part to the free edges of the connection to minimize relaxation of the bolts.
	B. High-strength bolts installed shall have a hardened washer under the element turned in tightening.
	C. Installation and tightening of bolts shall conform to the AISC Specifications for Structural Joints.

	3.5 HEADED STUDS
	A. Headed studs shall be welded in accordance with AWS D1.1.
	B. Remove shields after welding studs.

	3.6 EXPANSION ANCHOR INSTALLATION
	A. Install in accordance with manufacturer’s recommendation.
	B. Minimum embedment shall be equal to 6 times the anchor diameter unless noted otherwise.

	3.7 ADHESIVE ANCHOR INSTALLATION
	A. Install in accordance with manufacturer’s recommendation.
	B. Minimum embedment shall be equal to 9 times the anchor diameter unless noted otherwise.

	3.8 WELDING
	A. Comply with AWS Structural Welding Code. Use prequalified weld procedures.
	B. Provide end returns where fillet welds terminate at end or sides. Returns shall be continuous for a distance of not less than two time
	C. Complete penetration joints shall be back gouged to sound metal before the second side is welded or have 1/4 inch root opening with 3/16 x 1 inch backing bar. Access holes are required. Filling access holes is not required.
	D. Remove all slag and weld splatter from deposited weld metal.
	E. Weld access holes shall be as shown on the structural drawings.  The weld access hole shall be ground smooth to a surface roughness value not to exceed 500 micro in., and shall be free of notches and gouges.  Notches and gouges shall be repaired.

	3.9 SPLICING
	A. Splice members only where indicated unless authorized in writing by Structural Engineer.
	B. Provide shim plates at bottom flange splice at continuous beam splices with different depths.

	3.10 CUTTING
	A. Do not use flame cutting to correct errors unless authorized in writing.
	B. Re-entrant corners shall have a minimum radius of one inch and be free of notches.  Notches and gouges resulting from flame cutting shall be finished to a smooth appearance.

	3.11 MILL SCALE
	A. Remove loose mill scale.

	3.12 BOLT HOLES
	A. Cut, drill, or punch holes perpendicular to metal surfaces. Do not enlarge holes by burning. Drill or punch holes in bearing plates. Remove burrs.

	3.13 PRIMING STEEL
	A. Prime steel that is not encased in concrete, plaster, or sprayed fireproofing. Do not shop prime in areas to be field welded, contact surfaces of slip critical connections, or areas to receive special finishes.
	B. Field prime, as required, steel that has been welded or that is not primed after connections have been tightened.
	C. Verify primer requirements with Architect for building without fireproofing.

	3.14 GALVANIZING
	A. Galvanize shelf angles that support the exterior building veneer, for example brick shelf angles.
	B. Galvanize environmentally exposed steel; for example, mechanical equipment supports.
	C. Touch-up welds and abrasions in galvanized members in accordance with ASTM A780.



	061000 Rough Carpentry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports:  For the following, from ICC-ES:


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship for the following:
	B. Wall Framing
	C. Roof Framing
	D. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated.
	E. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.

	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact with the ground.
	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:

	2.3 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels:  DOC PS 1, Exterior, AC, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Power-Driven Fasteners:  NES NER-272.
	C. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

	2.5 MISCELLANEOUS MATERIALS
	A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from manufacturer's standard widths to suit width of sill members indicated.
	B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's standard widths to suit width of sill members indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply with requirements for attaching other construction.
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's written instructions.
	D. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Shear Wall Panels:  Install shear wall panels to comply with manufacturer's written instructions.
	F. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	G. Do not splice structural members between supports unless otherwise indicated.
	H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:

	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.



	061053 Miscellaneous Rough Carpentry
	062013 Exterior Finish Carpentry
	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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials, dimensions, profiles, textures, and colors and include construction and application details.
	B. Samples: For each exposed product and for each color and texture specified.
	C. Samples for Initial Selection: For each type of product involving selection of colors, profiles, or textures.
	D. Samples for Verification:

	1.4 INFORMATIONAL SUBMITTALS
	A. Compliance Certificates:
	B. Evaluation Reports: For the following, from ICC-ES:
	C. Sample Warranties: For manufacturer's warranties.

	1.5 QUALITY ASSURANCE
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air circulation.

	1.7 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecast weather conditions permit work to be performed and at least one coat of specified finish can be applied without exposure to rain, snow, or dampness.
	B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.

	1.8 WARRANTY
	A. Manufacturer's Warranty for Hardboard Siding Soffits and: Manufacturer agrees to repair or replace components that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with applicable rules of any rules-writing agency certified by the American Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified by the ALSC's Board of Review to inspect and grade lumber under the rules indicated.
	B. Softwood Plywood: DOC PS 1.
	C. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3a.

	2.2 EXTERIOR TRIM
	A. Lumber Trim for Painted Finish match existing trim:
	B. Moldings for Painted Finish: MMPA WM 4, P-grade wood moldings, made from kiln-dried stock to patterns included in MMPA's "WM/Series Softwood Moulding Patterns."
	C. Primed fiber cement Trim: ANSI A135.6, primed with manufacturer's standard exterior primer. Recommended by manufacturer for exterior use.

	2.3 MISCELLANEOUS MATERIALS
	A. Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate not less than 1-1/2 inches (38 mm) into wood substrate.
	B. Wood Glue: Waterproof resorcinol glue recommended by manufacturer for exterior carpentry use.
	C. Flashing: Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim" for flashing materials installed in exterior finish carpentry.
	D. Continuous Soffit Vents: Fiber Cement soffit
	E. Sealants: Latex, complying with ASTM C 834 Type OP, Grade NF and applicable requirements in Section 079200 "Joint Sealants," and recommended by sealant and substrate manufacturers for intended application.

	2.4 FABRICATION
	A. Back out or kerf backs of standing and running trim wider than 5 inches (125 mm), except members with ends exposed in finished work.
	B. Ease edges of lumber less than 1 inch (25 mm) in nominal thickness to 1/16-inch (1.5-mm) radius and edges of lumber 1 inch (25 mm) or more in nominal thickness to 1/8-inch (3-mm) radius.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Prime lumber and moldings to be painted, including both faces and edges, unless factory primed.

	3.3 INSTALLATION, GENERAL
	A. Do not use materials that are unsound, warped, improperly treated or finished, inadequately seasoned, or too small to fabricate with proper jointing arrangements.
	B. Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials.

	3.4 STANDING AND RUNNING TRIM INSTALLATION
	A. Install flat-grain lumber with bark side exposed to weather.
	B. Install fiber cement trim to comply with manufacturer's written instructions.
	C. Install trim with minimum number of joints as is practical, using full-length pieces from maximum lengths of lumber available. Do not use pieces less than 24 inches (610 mm) long, except where necessary.
	D. Fit exterior joints to exclude water.
	E. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless otherwise indicated.

	3.5 ADJUSTING
	A. Replace exterior finish carpentry that is damaged or does not comply with requirements.
	B. Adjust joinery for uniform appearance.

	3.6 CLEANING
	A. Clean exterior finish carpentry on exposed and semiexposed surfaces.
	B. Touch up factory-applied finishes to restore damaged or soiled areas.

	3.7 PROTECTION
	A. Protect installed products from damage from weather and other causes during construction.
	B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold damaged.



	071326 -Self Adhering Sheet Waterproofing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show locations and extent of waterproofing and details of substrate joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
	C. Samples:  For each exposed product and for each color and texture specified, including the following products:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Sample Warranties:  For special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by waterproofing manufacturer.
	B. Mockups:  Build mockups to verify selections made under Sample submittals and to set quality standards for installation.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.
	B. Maintain adequate ventilation during preparation and application of waterproofing materials.

	1.8 WARRANTY
	A. Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which manufacturer agrees to furnish replacement waterproofing material for waterproofing that does not comply with requirements or that fails to remain watertight within specified warranty period.
	B. Installer's Special Warranty:  Specified form, signed by Installer, covering Work of this Section, for warranty period of two years.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations for Waterproofing System:  Obtain waterproofing materials, protection course and molded-sheet drainage panels from single source from single manufacturer.

	2.2 MODIFIED BITUMINOUS SHEET WATERPROOFING
	A. Modified Bituminous Sheet:  Minimum 60-mil (1.5-mm) nominal thickness, self-adhering sheet consisting of 56 mils (1.4 mm) of rubberized asphalt laminated on one side to a 4-mil- (0.10-mm-) thick, polyethylene-film reinforcement, and with release liner on adhesive side; formulated for application with primer or surface conditioner that complies with VOC limits of authorities having jurisdiction.

	2.3 AUXILIARY MATERIALS
	A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and compatible with sheet waterproofing.
	B. Primer:  Liquid waterborne primer recommended for substrate by sheet-waterproofing material manufacturer.
	C. Surface Conditioner:  Liquid, waterborne surface conditioner recommended for substrate by sheet-waterproofing material manufacturer.
	D. Liquid Membrane:  Elastomeric, two-component liquid, cold fluid applied, of trowel grade or low viscosity.
	E. Substrate Patching Membrane:  Low-viscosity, two-component, modified asphalt coating.
	F. Metal Termination Bars:  Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick, predrilled at 9-inch (229-mm) centers.
	G. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:
	H. Protection Course:  Fan folded, with a core of extruded-polystyrene board insulation faced on one side or both sides with plastic film, nominal thickness 1/4 inch (6 mm), with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621, and maximum water absorption by volume of 0.6 percent per ASTM C 272.
	I. Protection Course:  Extruded-polystyrene board insulation, unfaced, ASTM C 578, Type X, 1/2 inch (13 mm) thick.
	J. Protection Course:  Molded-polystyrene board insulation, ASTM C 578, Type I, 0.90-lb/cu. ft. (15-kg/cu. m) minimum density, 1-inch (25-mm) minimum thickness.

	2.4 INSULATION DRAINAGE PANELS
	A. Unfaced Wall-Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VI, 40-psi (276-kPa) minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with one side having grooved drainage channels.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the waterproofing.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SURFACE PREPARATION
	A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application.
	B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.
	E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according to ASTM D 4258.
	F. Bridge and cover expansion joints and discontinuous deck-to-wall and deck-to-deck joints with overlapping sheet strips of widths according to manufacturer's written instructions.
	G. Corners:  Prepare, prime, and treat inside and outside corners according to ASTM D 6135.
	H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions according to ASTM D 6135.

	3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION
	A. Install modified bituminous sheets according to waterproofing manufacturer's written instructions and recommendations in ASTM D 6135.
	B. Apply primer to substrates at required rate and allow it to dry.  Limit priming to areas that will be covered by sheet waterproofing in same day.  Reprime areas exposed for more than 24 hours.
	C. Apply and firmly adhere sheets over area to receive waterproofing.  Accurately align sheets and maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps.  Overlap and seal seams, and stagger end laps to ensure watertight installation.
	D. Horizontal Application:  Apply sheets from low to high points of decks to ensure that laps shed water.
	E. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, construction, and contraction joints.
	F. Seal edges of sheet-waterproofing terminations with mastic.
	G. Install sheet-waterproofing and auxiliary materials to tie into adjacent waterproofing.
	H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending 6 inches (150 mm) beyond repaired areas in all directions.
	I. Immediately install protection course with butted joints over waterproofing membrane.

	3.4 INSULATION DRAINAGE-PANEL INSTALLATION
	A. Install insulation drainage panels over waterproofed surfaces; cut and fit to within 3/4 inch (19 mm) of projections and penetrations.
	B. Ensure that drainage channels are aligned and free of obstructions.
	C. On vertical surfaces, set insulation drainage panels in adhesive or tape applied according to manufacturer's written instructions.
	D. On horizontal surfaces, loosely lay insulation drainage panels according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

	3.5 FIELD QUALITY CONTROL
	A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect substrate conditions, surface preparation, membrane application, flashings, protection, and drainage components, and to furnish daily reports to Architect.
	B. Prepare test and inspection reports.

	3.6 PROTECTION, REPAIR, AND CLEANING
	A. Do not permit foot or vehicular traffic on unprotected membrane.
	B. Protect waterproofing from damage and wear during remainder of construction period.
	C. Protect installed and insulation drainage panels from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.
	D. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.
	E. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	072100 Thermal Insulation
	072119 Foamed-In-Place 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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.


	PART 2 -  PRODUCTS
	2.1 CLOSED-CELL SPRAY POLYURETHANE FOAM
	A. Closed-Cell Spray Polyurethane Foam: ASTM C1029, Type II, minimum density of 2.0 lb/cu ft (32kg/cu m) and minimum aged R-value at 1-inch (25.4-mm) thickness of 6.2 deg F x h x sq. ft./Btu at 75 deg F (43 K x sq. m/W at 24 deg C).
	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:

	2.2 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by insulation manufacturer where required for adhesion of insulation to substrates.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Verify that substrates are clean, dry, and free of substances that are harmful to insulation.
	B. Priming: Prime substrates where recommended by insulation manufacturer. Apply primer to comply with insulation manufacturer's written instructions. Confine primers to areas to be insulated; do not allow spillage or migration onto adjoining surfaces.

	3.2 INSTALLATION
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Spray insulation to envelop entire area to be insulated and fill voids.
	C. Apply in multiple passes to not exceed maximum thicknesses recommended by manufacturer. Do not spray into rising foam.
	D. Framed Construction: Install into cavities formed by framing members to achieve an average thickness of 4 inches.
	E. Miscellaneous Voids: Apply according to manufacturer's written instructions.

	3.3 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.



	072500 FL - Weather Barriers
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show details of building wrap at terminations, openings, and penetrations. Show details of flexible flashing applications.


	PART 2 -  PRODUCTS
	2.1 WATER-RESISTIVE BARRIER
	A. Building Wrap: ASTM E 1677, Type I air barrier; with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, when tested according to ASTM E 84; UV stabilized; and acceptable to authorities having jurisdiction.
	B. Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap manufacturer for sealing joints and penetrations in building wrap.

	2.2 FLEXIBLE FLASHING
	A. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch
	B. Primer for Flexible Flashing: Product recommended in writing by flexible flashing manufacturer for substrate.
	C. Nails and Staples: Product recommended in writing by flexible flashing manufacturer and complying with ASTM F 1667.

	2.3 DRAINAGE MATERIAL
	A. Drainage Material: Product shall maintain a continuous open space between water-resistive barrier and exterior cladding to create a drainage plane and shall be used under siding


	PART 3 -  EXECUTION
	3.1 WATER-RESISTIVE BARRIER INSTALLATION
	A. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to framing immediately after sheathing is installed.
	B. Cover sheathing with water-resistive barrier as follows:
	C. Building Wrap: Comply with manufacturer's written instructions and warranty requirements.

	3.2 FLEXIBLE FLASHING INSTALLATION
	A. Apply flexible flashing where indicated to comply with manufacturer's written instructions.

	3.3 DRAINAGE MATERIAL INSTALLATION
	A. Install drainage material over building wrap and flashing to comply with manufacturer's written instructions.



	072726 - Fluid Applied Membrane Air Barriers
	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 fluid-applied, vapor-permeable membrane air barriers.

	1.3 DEFINITIONS
	A. Air-Barrier Material:  A primary element that provides a continuous barrier to the movement of air.
	B. Air-Barrier Accessory:  A transitional component of the air barrier that provides continuity.
	C. Air-Barrier Assembly:  The collection of air-barrier materials and accessory materials applied to an opaque wall, including joints and junctions to abutting construction, to control air movement through the wall.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For air-barrier assemblies.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.  Include list of ABAA-certified installers and supervisors employed by the Installer, who work on Project.
	B. Product Certificates:  From air-barrier manufacturer, certifying compatibility of air barriers and accessory materials with Project materials that connect to or that come in contact with the barrier.
	C. Product Test Reports:  For each air-barrier assembly, for tests performed by a qualified testing agency.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Mockups:  Build mockups to set quality standards for materials and execution.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	B. Protect stored materials from direct sunlight.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate temperatures recommended by air-barrier manufacturer.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations:  Obtain primary air-barrier materials and air-barrier accessories from single source from single manufacturer.
	B. VOC Content:  250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24) and complying with VOC content limits of authorities having jurisdiction.

	2.2 PERFORMANCE REQUIREMENTS
	A. General:  Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration.  Air-barrier assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control joints, construction material changes, penetrations, tie-ins to installed waterproofing and transitions at perimeter conditions without deterioration and air leakage exceeding specified limits.
	B. Air-Barrier Assembly Air Leakage:  Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft. when tested according to ASTM E 283, ASTM E 783 or ASTM E 2357.

	2.3 VAPOR-PERMEABLE MEMBRANE AIR-BARRIER
	A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier:  Elastomeric, modified bituminous or synthetic polymer membrane.

	2.4 ACCESSORY MATERIALS
	A. General:  Accessory materials recommended by air-barrier manufacturer to produce a complete air-barrier assembly and compatible with primary air-barrier material.
	B. Primer:  Liquid solvent-borne primer recommended for substrate by air-barrier material manufacturer.
	C. Counterflashing Strip:  Modified bituminous, 40-mil- thick, self-adhering sheet consisting of 32 mils of rubberized asphalt laminated to an 8-mil- thick, cross-laminated polyethylene film with release liner backing.
	D. Joint Reinforcing Strip:  Air-barrier manufacturer's glass-fiber-mesh tape.
	E. Substrate-Patching Membrane:  Manufacturer's standard trowel-grade substrate filler.
	F. Adhesive and Tape:  Air-barrier manufacturer's standard adhesive and pressure-sensitive adhesive tape.
	G. Sprayed Polyurethane Foam Sealant:  One- or two-component, foamed-in-place, polyurethane foam sealant, 1.5- to 2.0-lb/cu. ft density; flame-spread index of 25 or less according to ASTM E 162; with primer and noncorrosive substrate cleaner recommended by foam sealant manufacturer.
	H. Modified Bituminous Transition Strip:  Vapor retarding, 40 mils thick, smooth surfaced, self-adhering; consisting of 36 mils of rubberized asphalt laminated to a 4-mil-  thick polyethylene film with release liner backing.
	I. Adhesive-Coated Transition Strip:  Vapor-permeable, 17-mil-thick, self-adhering strip consisting of an adhesive coating over a permeable laminate with a permeance value of 37 perms.
	J. Joint Sealant:  ASTM C 920, single-component, neutral-curing silicone; Class 100/50 (low modulus), Grade NS, Use NT related to exposure, and, as applicable to joint substrates indicated, Use O.  Comply with Section 079200 "Joint Sealants."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SURFACE PREPARATION
	A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrate for air-barrier application.
	B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in concrete with substrate-patching membrane.
	E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
	F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a smooth transition from one plane to another.
	G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air barrier.

	3.3 JOINT TREATMENT
	A. Concrete and Masonry:  Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C 1193 and air-barrier manufacturer's written instructions.  Remove dust and dirt from joints and cracks complying with ASTM D 4258 before coating surfaces.
	B. Gypsum Sheathing:  Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 and air-barrier manufacturer's written instructions.  Apply first layer of fluid air-barrier material at joints.  Tape joints with joint reinforcing strip after first layer is dry.  Apply a second layer of fluid air-barrier material over joint reinforcing strip.

	3.4 TRANSITION STRIP INSTALLATION
	A. General:  Install strips, transition strips, and accessory materials according to air-barrier manufacturer's written instructions to form a seal with adjacent construction and maintain a continuous air barrier.
	B. Apply primer to substrates at required rate and allow it to dry.  Limit priming to areas that will be covered by fluid air-barrier material on same day.  Reprime areas exposed for more than 24 hours.
	C. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door framing, and other construction used in exterior wall openings, using accessory materials.
	D. At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.
	E. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application temperature ranges.  Consult manufacturer when sealant cannot be applied within these temperature ranges.
	F. Wall Openings:  Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and doors.  Apply adhesive-coated transition strip so that a minimum of 3 inches of coverage is achieved over each substrate.  Maintain 3 inches of full contact over firm bearing to perimeter frames with not less than 1 inch of full contact.
	G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous penetrations of air-barrier material with foam sealant.
	H. Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
	I. Seal top of through-wall flashings to air barrier with an additional 6-inch- wide, counterflashing strip.
	J. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	K. Repair punctures, voids, and deficient lapped seams in strips and transition strips.  Slit and flatten fishmouths and blisters.  Patch with transition strips extending 6 inches beyond repaired areas in strip direction.

	3.5 FLUID AIR-BARRIER MEMBRANE INSTALLATION
	A. General:  Apply fluid air-barrier material to form a seal with strips and transition strips and to achieve a continuous air barrier according to air-barrier manufacturer's written instructions.  Apply fluid air-barrier material within manufacturer's recommended application temperature ranges.
	B. Membrane Air Barriers:  Apply a continuous unbroken air-barrier membrane to substrates according to the following thickness.  Apply air-barrier membrane in full contact around protrusions such as masonry ties.
	C. Apply strip and transition strip over cured air-barrier material overlapping 3 inches onto each surface according to air-barrier manufacturer's written instructions.
	D. Do not cover air barrier until it has been tested and inspected by Owner's testing agency.
	E. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air-barrier components.

	3.6 FIELD QUALITY CONTROL
	A. Inspections:  Air-barrier materials, accessories, and installation are subject to inspection for compliance with requirements.  Inspections may include the following:
	B. Air barriers will be considered defective if they do not pass tests and inspections.
	C. Repair damage to air barriers caused by testing; follow manufacturer's written instructions.

	3.7 CLEANING AND PROTECTION
	A. Protect air-barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	B. Clean spills, stains, and soiling from construction that would be exposed in the completed work using cleaning agents and procedures recommended by manufacturer of affected construction.
	C. Remove masking materials after installation.



	074113.16 Standing-Seam Metal Roof Panels
	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 standing-seam metal roof panels.
	B. Related Sections:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Samples for Initial Selection: For each type of metal panel.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	C. Sample Warranties: For special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For metal panels to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. Package metal panels for protection during transportation and handling.
	B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store metal panels in contact with other materials that might cause staining, denting, or other surface damage.
	D. Retain strippable protective covering on metal panels during installation.

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit assembly of metal panels to be performed according to manufacturers' written instructions and warranty requirements.

	1.10 COORDINATION
	A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.
	B. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.11 WARRANTY
	A. Special Galvalume Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal panel systems that fail in materials or workmanship within specified warranty period.
	B. Special Weathertightness Warranty: Manufacturer's no dollar limit form in which manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that fail to remain weathertight, including leaks, within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Energy Performance: Provide roof panels that are listed on the EPA/DOE's ENERGY STAR "Roof Product List" for low and steep-slope roof products.
	B. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E 1592:
	C. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested according to ASTM E 1680 or ASTM E 283 at the following test-pressure difference:
	D. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E 1646 and ASTM E 331 at the following test-pressure difference:
	E. Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E 2140.
	F. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.
	G. FM Global Listing: Provide metal roof panels and component materials that comply with requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify materials with FM Global markings.
	H. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 STANDING-SEAM METAL ROOF PANELS
	A. General: Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure plates, and accessories required for weathertight installation.
	B. Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at panel edges, panel striations, and a flat pan between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels, engaging opposite edge of adjacent panels, and mechanically seaming panels together.

	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, a minimum of 30 mils (0.76 mm) thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing. Provide primer when recommended by underlayment manufacturer.

	2.4 MISCELLANEOUS MATERIALS
	A. Miscellaneous Metal Subframing and Furring: ASTM C 645; cold-formed, metallic-coated steel sheet, ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or ASTM A 792/A 792M, Class AZ50 (Class AZM150) coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel system.
	B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal panels unless otherwise indicated.
	C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to seal against weather and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal panels.
	D. Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and other special pieces as required. Fabricate in minimum 96-inch- (2400-mm-) long sections, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual." Furnish gutter supports spaced a maximum of 36 inches (914 mm) o.c., fabricated from same metal as gutters. Provide wire ball strainers of compatible metal at outlets. Finish gutters to match roof fascia and rake trim.
	E. Downspouts: Formed from same material as roof panels. Fabricate in 10-foot- (3-m-) long sections, complete with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual." Finish downspouts to match gutters.
	F. Roof Curbs: Fabricated from same material as roof panels, 0.048-inch (1.2-mm) nominal thickness; with bottom of skirt profiled to match roof panel profiles and with welded top box and integral full-length cricket. Fabricate curb subframing of 0.060-inch- (1.52-mm-) nominal thickness, angle-, C-, or Z-shaped steel sheet. Fabricate curb and subframing to withstand indicated loads of size and height indicated. Finish roof curbs to match metal roof panels.
	G. Panel Fasteners: Self-tapping screws designed to withstand design loads of zinc coated steel.
	H. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel materials, are nonstaining, and do not damage panel finish.

	2.5 FABRICATION
	A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.
	C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.

	2.6 FINISHES
	A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in same piece are unacceptable. Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, metal panel supports, and other conditions affecting performance of the Work.
	B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of penetrations relative to seam locations of metal panels before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and anchorages according to ASTM C 754 and metal panel manufacturer's written recommendations.

	3.3 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches (152 mm) staggered 24 inches (610 mm) between courses. Overlap side edges not less than 3-1/2 inches (90 mm). Extend underlayment into gutter trough. Roll laps with roller. Cover underlayment within 14 days.
	B. Flashings: Install flashings to cover underlayment to comply with requirements specified in Section 076200 "Sheet Metal Flashing and Trim."

	3.4 METAL PANEL INSTALLATION
	A. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	B. Fasteners:
	C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using manufacturer's approved fasteners according to manufacturers' written instructions.
	D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as recommended in writing by metal panel manufacturer.
	E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended in writing by manufacturer.
	F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
	H. Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to eave with gutter hangers spaced not more than 36 inches (914 mm) o.c. using manufacturer's standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal expansion.
	I. Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at approximately 60 inches (1524 mm) o.c. in between.
	J. Roof Curbs: Install flashing around bases where they meet metal roof panels.
	K. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to metal roof panels as recommended by manufacturer.

	3.5 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect metal roof panel installation, including accessories. Report results in writing.
	B. Remove and replace applications of metal roof panels where tests and inspections indicate that they do not comply with specified requirements.
	C. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of replaced or additional work with specified requirements.
	D. Prepare test and inspection reports.

	3.7 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless otherwise indicated in manufacturer's written installation instructions. On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.
	B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	076200 SHEET METAL FLASHING AND TRIM
	077100 Roof Specialties
	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:
	B. Related Requirements:
	C. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For roof specialties.
	C. Samples: For each type of roof specialty and for each color and texture specified.
	D. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied color finishes.
	E. Samples for Verification:

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Product Certificates: For each type of roof specialty.
	C. Sample Warranty: For manufacturer's special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements for 130 mph wind speed.
	B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty specified in Section Insert Section number and title.
	C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and set quality standards for fabrication and installation.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage. Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof-specialty installation.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements before fabrication, and indicate measurements on Shop Drawings.
	B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Section 073113.
	B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects in construction.
	B. FM Approvals' Listing: Manufacture and install roof-edge drainage specialties that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-120. Identify materials with FM Approvals' markings.
	C. SPRI Wind Design Standard: Manufacture and install copings roof-edge drainage specialties tested according to SPRI ES-1 and capable of resisting the following design pressures:
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that resist rotation and avoid shear stress as a result of thermal movements. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 ROOF-EDGE DRAINAGE SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Gutters: Manufactured in uniform section lengths not exceeding 12 feet (3.6 m), with matching corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch (25 mm) above front edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint covers fabricated from same metal as gutters.
	C. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from the following exposed metal. Furnish with metal hangers, from same material as downspouts, and anchors.
	D. Aluminum Finish:  Two-coat fluoropolymer.
	E. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	F. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer for type of use and finish indicated, finished as follows:

	2.3 MISCELLANEOUS MATERIALS
	A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	B. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	C. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
	E. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.
	F. Pre-cast Concrete Splash Blocks: 12” x 24” x 3” Precast concrete splash blocks.

	2.4 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Coil-Coated Aluminum Sheet Finishes:
	E. Aluminum Extrusion Finishes:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, underlayments, sealants, and other miscellaneous items as required to complete roof-specialty systems.
	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	C. Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by fastener manufacturer to achieve maximum pull-out resistance.
	D. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.
	E. Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 40 deg F (4 deg C).

	3.3 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION
	A. General: Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions. Coordinate installation of roof perimeter flashing with installation of roof-edge drainage system.
	B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly anchored gutter supports spaced not more than 24 inches (610 mm) apart. Attach ends with rivets and seal with sealant to make watertight. Slope to downspouts.
	C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at approximately 60 inches (1500 mm) o.c.
	D. Precast Concrete Splash Blocks: Install where downspouts discharge on Grade.

	3.4 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed. On completion of installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition during construction.
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	079200 Joint Sealnats
	099113 Exterior Painting
	099123 Interior Painting
	104413 Fire Extinguisher Cabinets
	104416 Fire Extinguishers
	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 portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher and mounting brackets.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.

	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet and mounting bracket indicated.
	B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 2-A:10-B:C, 5-lb (2.3-kg) nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.

	2.3 MOUNTING BRACKETS
	A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated finish.
	B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location. Locate as indicated by Architect.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fire extinguishers for proper charging and tagging.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations indicated.



	312000 SF - BUILDING EARTHWORK
	PART 1 -  GENERAL
	1.1 WORK INCLUDED
	A. Earthwork requires for this project may include, but is not necessarily limited to:

	1.2 BENCHMARKS
	A. Maintain two existing benchmarks on the site for references. All vertical dimensions shall be checked from these benchmarks.

	1.3 FINISHED GRADES
	A. Finished grades, as used herein, mean the final grade elevations indicated on the drawings.  Should finished grades shown on spot elevations conflict with those shown by the contours, the spot elevations shall govern.

	1.4 BORROW PITS
	A. Submit representative samples of all fill material requiring compaction to the Designated Testing Laboratory.  Material and borrow pits shall be approved by the Architect prior to filling operations.  If the quantity available from site grading is not sufficient, purchasing, hauling, and blending of fill shall be done by the Contractor.

	1.5 CONTROLLED FILL
	A. Class I Fill is all Structural Fill to underside of slabs and to support foundations or footings. Class I Fill shall extend to 10 feet outside the building footprint.
	B. Class II Fill is all Backfill below finish grade immediately behind walls and in trenches and embankments under walks, drives, parking areas, and all areas to be paved.  The top two-feet of fill under drives and parking areas shall be Class I Fill.  The area shall extend to 10 feet outside paved areas.
	C. Class III Fill is all Backfill used for filling trenches not under paved or building areas.

	1.6 DESIGNATED TESTING LABORATORY
	A. Designated Testing Laboratory shall be selected by the Architect and paid by the Owner.
	B. Designated Testing Laboratory shall:

	1.7 COMPACTION TESTING
	A. Existing Subgrade under Building Slabs and Paved Areas: One field density test for each 3,000 sf of building or paved area.
	B. Class I and II Fills: One Field Density Test for each 2,000 sf of building area, 2,000 sf of paved areas after each lift of fill, and one test per 500 lineal feet of trench per one foot lift of fill.
	C. Class III Fills: One field density test per 500 lineal feet of trench at a depth of one foot above pipe.
	D. Exact locations of tests shall be as directed by the Architect.  Submit five copies of test reports.

	1.8 DENSITY TESTING IN FOUNDATIONS
	A. One test per 50 linear feet of continuous grade beam and monolithic footing subgrade.
	B. One test for every column footing.

	1.9 INSUFFICIENT FILL MATERIAL
	A. If quantity of grading material is insufficient to provide finish grade elevations indicated on the drawings, obtain additional fill material of specified quality from an off-site source at no additional cost to the owner.

	1.10 EXCESS CUT MATERIAL
	A. If quantity of grading material is in excess of quantities required to provide finished grade elevations indicated on the drawings, any excess material shall be disposed of off-site at no additional cost to the owner.

	1.11 DUST CONTROL
	A. Use all means necessary to control dust on and near the Work and on and near all off-site borrow areas if such dust is caused by the Contractor's operations during performance of the Work or is resulting from the condition in which the Contractor leaves the site.
	B. Thoroughly moisten all surfaces as required to prevent dust being a nuisance to the public, neighbors, and concurrent performance of other work on the site.

	1.12 MATERIAL PROTECTION
	A. Use all means necessary to protect all materials and existing utilities before, during, and after installation and to protect all objects designated to remain.
	B. In the event of damage, immediately make all repairs and replacements necessary to the approval of the Engineer and at no additional cost to the Owner.

	1.13 EXISTING UNDERGROUND FACILITIES
	A. Underground structures and utilities, as indicated, are located according to best available information.
	B. Locate all underground facilities in advance of excavation to avoid conflicts with new construction.

	1.14 CONFLICTS
	A. Perform Work in such a manner as to cause a minimum of interference with the service rendered by the facility disturbed.
	B. Immediately repair or replace structures or facilities damaged.
	C. Restore to condition existing prior to damage in accordance with best standard practices as approved by the Engineer and at no additional cost to the Owner.

	1.15 SCHEDULING
	A. The Engineer reserves the right to direct the order of work as may be in the best interest of the Owner.


	PART 2 -  PRODUCTS
	2.1 FILL MATERIAL
	A. All fill material shall be subjected to approval of the engineer.
	B. Sand Fill (capillary water barrier) material shall consist of a clean sand with a fineness modulus of 1.6 to 3.1 and containing not more than 10 percent by weight finer than No. 200 U.S. Standard Sieve.
	C. Structural Fill material shall consist of inorganic material free of roots, cobbles and boulders and classified as GM, GC, SW, SP, SM, SC, or CL by ASTM D2487-85 "Standard Methods for Classification of Soils for Engineering purposes".  Earth Fill shall also conform to the following:
	D. Notification:

	2.2 OTHER MATERIALS:
	A. All other materials not specifically described but required for proper completion of the Work of this Section, shall be as selected by the Contractor subject to the approval of the Engineer.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Familiarization
	B. Backfilling prior to approvals
	C. Conservation of topsoil

	3.2 PREPARATION
	A. Temporary Drainage
	B. Unfavorable weather

	3.3 NOT USED
	3.4 INSPECTION OF SUBGRADE, PROOF ROLLING, SCARIFYING, AND COMPACTION
	A. After stripping and excavation of the cut areas and removal on unsuitable materials as outlined in the preceding section of this Specification, and prior to filling, the exposed subgrade shall be approved by the Architect.  The exposed subgrade, enclosed by a line drawn 5 feet outside the building and paved areas, shall be predensified and proof rolled by rolling the surface with compaction equipment.
	B. Rolling shall consist of a minimum of eight overlapping coverages in each of two perpendicular directions and shall continue until density test at a depth of 12 inches below the surface indicates the attainment of 95% of the Modified Proctor maximum, ASTM D 1557.  In cut areas under building foundations and slabs and pavements, the top one foot of the subgrade shall be compacted to of 95% of the Modified Proctor maximum.
	C. The equipment used for rolling shall be a 20-ton, fully loaded, pneumatic tired tandem axle dump truck.
	D. Proof rolling shall be performed in the presence of the Designated Testing Laboratory Representative.
	E. Soft, loose or unstable surface zones which are detected during proofrolling and compaction shall be scarified and recompacted or undercut and replaced with controlled fill as directed.
	F. Stockpile undercut materials by Fill Material classification in on-site locations where it will not interfere with construction operations.  Materials stockpiled shall be placed in a manner to afford drainage.  Protect against erosion.
	G. Undercut materials which qualify as Structural Fill may be used in Class I & II Fill areas.

	3.5 EXCAVATION
	A. General
	B. Structures
	C. Ditch excavation
	D. Utility Trenches

	3.6 COMPACTION GENERAL
	A. Topsoil
	B. Plastic Pipe
	C. Protection:

	3.7 GRADING
	A. General
	B. Grading Tolerances

	3.8 METHOD OF MEASUREMENT
	A. Excavation
	B. Embankment and Fill Areas
	C. Rock Excavation

	3.9 INSTALLATION OF CLASS I FILL
	A. Class I Fill shall be Structural Fill material.
	B. Compact within + 3 percent of optimum moisture content in 8-inch (maximum) loose layers to a density equivalent to 95 percent of the Modified Proctor Maximum (ASTM D 1557).

	3.10 INSTALLATION OF CLASS II FILL
	A. Class II Fill shall be Structural Fill materials except that fill immediately behind walls and under floor slabs as indicated on drawings shall be Sand Fill material.
	B. Compact within + 3 percent of optimum moisture content in 8-inch loose layers to a density equivalent to 95 percent of the Modified Proctor Maximum (ASTM D 1557). The top two feet under paved areas and the top one foot for other areas shall be Class I fill.

	3.11 INSTALLATION OF CLASS III FILL
	A. Class III Fill may be Structural Fill or Site Fill.
	B. Compact fill in utility trenches not under buildings or paved areas to a density equivalent to 92 percent of the Modified Proctor Maximum (ASTM D 1557).

	3.12 INSTALLATION OF BACKFILL
	A. Shore Foundation Walls which are to be tied into floor slabs prior to installation of Backfill and until slabs have been in place sufficient time to achieve strength and provide structural stability against overturning.
	B. Where Backfill is required on both sides of walls, it shall be brought up in even layers so as not to provide an unequal lateral load.
	C. Install Backfill against Foundation Walls only when directed by the Architect, and elsewhere as construction progress permits.




