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SECTION 02 41 00 — SITE 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. This Section of the Work includes demolition; clearing, removal and disposal of vegetation;
including trees, logs, stumps and roots and understory native woody vegetation including
saplings. The Work also includes incidental filling and grading, and disposal of unsalvageable
materials.
1.3 PRE-DEMOLITION MEETING
A.  Prior to Commencement of Work, a conference shall be held at the Project site.
1. Inspect and discuss condition of construction to be selectively demolished.
2. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid delays.
3. Review requirements of work performed by other trades that rely on substrates exposed by
selective demolition operations.
4. Review areas where existing construction is to remain and requires protection.
5. Review and identify areas where salvaged soil will be stockpiled.
6. Review vegetation removals not otherwise addressed as invasive species removal.
1.4 DEFINITIONS

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

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Park ready for reuse.

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

D. Existing to Remain: Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

E. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
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1.5

1.6

1.7

1.8

SUBMITTALS

All submittals shall be accepted by the Contracting Officer in writing prior to acquisition and
installation. Resubmit and provide additional electronic submittals and physical samples until
acceptance, as per the direction of the Contracting Officer.

Proposed Protection Measures: Submit report, including drawings, 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.

Tree and Vegetation Removal Safety Plan: Submit plan, including drawings with tree removal
access routes, that indicates safety measures as per City, State and Federal requirements, with
methods, materials and a list of removal equipment for Contracting Officer approval.

Schedule of Demolition Activities: Within forty-five (45) calendar days of Notice to Proceed
submit electronic Word documents and PDF of proposed demolition schedule for all aspects of
demolition procedures, including but not limited too;

1. Detailed sequence of selective demolition, salvage and removal work, with starting and
ending dates for each activity. Ensure Contracting Officer and Park’s on-site operations are
uninterrupted.

2. Coordination for interruption of utility services, shutoff, capping, and continuation of
utility services due to field repairs.

3. Equipment summary: Indicate issuance of a list of equipment (2) weeks prior to work.

Inventory: Submit a list of items to be removed and salvaged and deliver to Contracting Officer
prior to start of demolition.

Pre-demolition Photographs or Video: Submit before Work begins.

The Contracting Officer reserves the right to reject any demolition and salvage work that fails
to meet specified requirements.

Contractor to provide tree felling safety plan for approval prior to commencement of work.

CLOSEOUT SUBMITTALS

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

MATERIAL OWNERSHIP
Except for stripped topsoil or other materials indicated to be salvaged and stored or to remain

on Park property, cleared materials shall become Contractor’s property and shall be removed
from Project site.

QUALITY ASSURANCE

Comply with safety requirements for demolition, ANSI A10.6-83.
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1.9 PROJECT CONDITIONS

A. Work Scheduling: Proceed with and complete demolition work as rapidly as portions of the
site become available, working within the specified seasonal and inclement weather restrictions
and approved schedule.

B. Final work schedule will be coordinated with and approved by Contracting Officer.
C. Coordinate approved hours of topsoil procedures with Contracting Officer prior to operations.

D. Do not perform work when climate and existing site conditions will not provide satisfactory
results (e.g. wet, freezing). The Contracting Officer reserves the right to deny demolition
procedures on days that are deemed to be unfavorable for installation. Proceed with demolition
only when existing and forecasted weather conditions permit demolition to be performed when
beneficial and optimum results may be obtained.

E. Contractor shall have full use of the approved designated fenced or flagged in project area for
specific construction operations during the construction period. Contractor's use of the site is
limited to minimizing site disturbance to the extent possible and by the Government's right to
perform work or to retain other contractors on portions of Project. There will be no visitor
access within the designated fenced in approved project areas.

F. Contractor’s operations shall be conducted reasonably to prevent rutting or other soil damage.
Skidding of logs will not be permitted. No work shall be allowed for at least a 24-hour period
following a rain accumulation of one (1) inch or more during the proceeding 24-hour period.
After any work stoppage, it will be the responsibility of the Contracting Officer to determine
when work may re-commence.

G. All vehicles and other heavy equipment involved in the completion of this contract will be
restricted to roads, parking areas, and road shoulders no more than 10’ from the edge of the
road surface unless given case-specific permission by the Contracting Officer. Off road
equipment use is solely at the discretion of the Contracting Officer and subject to change based
on current or anticipated conditions. Rutting or other resource damage will not be tolerated. All
work from trails will be considered off road and must adhere to the same guidelines and
restrictions.

H. All vehicles should be equipped with absorptive pads while on park property in order to quickly
contain any spills of oil or hydraulic fluid. Any such spills must be reported to the Contracting
Officer as soon as is safely possible.

L. Damage to natural areas, existing grades, vegetation, pavements, underground utilities, and
other improvements and areas of protection, caused during work under this section, shall be
repaired to original condition or better at no additional cost to the Government.

I Vehicular accessibility on site shall be as directed by Contracting Officer. Repair damage to
existing surfaces, caused by vehicular access and movement during work under this section, to

original condition at no additional cost to the Government.

K. Existing conditions:
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1. Utilities: Determine location of underground utilities. Perform work in a manner to avoid
possible damage. Hand excavate, as required.

2. Any damage to underground piping or wiring arising out of work of this section must be
corrected and repaired by the Contractor to the satisfaction of the Contracting Officer at
no additional cost to the Government.

3. Damage to Other Improvements: All costs for repair or replacement of any damage to
other work done on-site or adjacent properties by demolition procedures shall be borne by
the Contractor completing demolition procedures.

4.  Existing grades and vegetation damaged during demolition procedures shall be restored at
the Contractor’s expense.

5. Excavation: When conditions detrimental to demolition procedures are encountered, such
as rubble fill, adverse drainage conditions, noxious materials or obstructions, notify
Contracting Officer before placement.

a. Obstructions Below Ground: When obstructions below finished grades prevent dem-
olition procedures, the Contractor shall submit a plan showing proposed adjustments

to locations to the Contracting Officer.

6. If weeds / invasive species are present on site, Invasive Plant Contractor to assume
responsibilities for removal. Reference Section 31 10 00 “Invasive Species Removal”.

L. Field Measurements:

1. Verify actual grade elevations, service and utility locations, and construction contiguous
with demolition by field measurements before proceeding with work.

M. Keep dust to a minimum at removal areas. Use water trucks as necessary.

N.  Noise Control: Perform deconstruction and construction operations to minimize noise. Perform
noise-producing work in less sensitive hours of the day or week as directed by the Contracting
Officer.

0. Ensure safety of persons in demolition area. Provide temporary barricades as required.

P. Do not direct vehicle or equipment exhaust towards protection zones.

Q. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

R. Soil Stripping, Handling and Stockpiling: Perform only when the soil is dry or slightly moist,
as per Section 32 91 19 “Topsoil”.

S. Construction Equipment Loading and Parking: Load and park only in designated areas.

T. Salvable Improvements: Carefully remove items indicated to be salvaged and store on Park
premises or off-site as directed by the Contracting Officer.

U. Utility Locator Service: Notify utility locator service for area where Project is located before
site clearing.

V. Do not commence site clearing operations until protection measures, temporary
fencing/flagging, temporary erosion and sedimentation control measures are in place.
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PART 2

2.1

2.2

PART 3

3.1

3.2

ROMO -

Restore damaged improvements to their original condition, as acceptable to parties having
jurisdiction.

PRODUCTS

FILL MATERIALS

Provide borrow soil materials when sufficient satisfactory soil materials are not available from
excavations.

TEMPORARY PROTECTION

Provide temporary protection and tree protection prior to construction.

EXECUTION

PREPARATION

All work shall take place within the confines of the limits of constructions as shown on the
drawings.

Protect archeological resources, structures, pavement, trails, utilities, and vegetation to remain.
Should any damage result, it shall be repaired to the satisfaction of the Contracting Officer at

no additional cost.

Protect and maintain benchmarks, survey control points, and other reference point from
disturbance during construction. If disturbed or destroyed, restore or replace at no additional
cost.

Locate and clearly flag trees and vegetation to remain.

Cold Weather Work: Prevent frost from entering bearing strata upon which construction will
take place or in areas where fill will be placed in that season.

TOPSOIL STRIPPING

Topsoil refers to the uppermost soil horizon, usually darker in color, in which the majority of
roots grow.

Strip topsoil in areas that are scheduled for grading only. Remove topsoil down to the final
grading limit or to the depth of the topsoil layer (evidenced by change in color from dark to
lighter), whichever comes first.

1.  Topsoil will be removed and returned to the same area.
2. Remove non-soil materials from topsoil, including trash, debris, weeds, roots (over 3”
thickness and 2’ length) and other waste materials.

316223 024100 -5
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C.  Reference Section 32 91 19.13 “Topsoil” for topsoil stockpiling and handling.

3.3 CLEARING AND GRUBBING
A. Definitions:

1.  Clearing shall consist of the following;

a. Cutting, removing, and disposing of trees, snags, stumps, shrubs, brush, limbs, and
other vegetative growth, and shall be performed in such a manner as to remove all
evidence of their presence from the surface and shall be inclusive of sticks and
branches greater than 1 inches in diameter or thickness.

b. Cutting and removal of native understory wood materials and select sapplings within
the contract limit line work area not otherwise removed for decompaction of former
paths and pavement, propose site improvement and grading operations.

c. Removal and disposal of rocks greater than 2 inches in diameter, trash piles, rubbish,
and fencing; and the preservation of trees, shrubs, and vegetative growth which are
not designated for removal.

d. Cutting and removing logs.

2. Grubbing shall consist of the removal and disposal of wood or root matter below the ground
surface remaining after clearing and shall include stumps, trunks, roots, or root systems
greater than 2 inches in diameter or thickness.

B. All soils containing organic material shall be removed below building foundations, roads, parking
and slabs on grade. Specific depth of grubbing and sifting of soil to remove woody organic matter
to be determined by Geotechnical Report.

C. Finished subgrade surface to be free of rocks and root matter such that they do not protrude above
the topsoil surface.

D. Contractor is responsible for field verifying existing conditions affecting the Work of this
Contract.
1. Contractor to coordinate with Contracting Officer for locations prior to clearing and
grubbing.
E. Disturbing the root system or performing grubbing operations shall not be permitted until topsoil

1s conserved.

F. Removal of trees, shrubs and understory woody materials to permit installation of new re-
vegetation includes digging out stumps and obstructions and grubbing roots.

1. Grind stumps and completely remove roots, obstructions, and debris extending to a depth
of 18 inches below exposed subgrade.
2. Use only hand methods for grubbing within drip line of remaining trees.

G. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless
further excavation or earth moving is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm),
and compact each layer to a density equal to adjacent original ground.
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3.4 DEMOLITION OF EXISTING TREES

A. Contractor is responsible for field verifying existing conditions affecting the Work of this
Contract.

1. Contractor to coordinate with Contracting Officer for locations and quantities of trees prior
to demolition.

B. Pushing trees over with heavy equipment is not permitted.

C. Tree removal, disturbing the root system or performing grubbing operations shall not be
permitted until topsoil is conserved.

D. During the removal of trees and stumps, surrounding exposed soils shall not be unnecessarily
disturbed. Review extent of disturbance with Contracting Officer.

E. NPS will select trees to be preserved and protected within the limits of disturbance. All other
trees within the limits of disturbance whether standing or down, live or dead, will be removed.

F. Remove trees as identified by the Contracting Officer. Where trees are to be removed adjacent
to trees to remain, protect root zones to remain. Remove the entire tree stump above and below
grade. For tree stumps to be removed, stump remnants will not be acceptable.

G. Remove trees to permit installation of new construction. Removal includes digging out stumps
and obstructions and grubbing roots.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner
where such roots and branches obstruct installation of new construction.

3. Grind stumps and completely remove roots, obstructions, and debris extending to a depth
of 18 inches below exposed subgrade.

4. Use only hand methods for grubbing within drip line of remaining trees.

H. Tree Felling:

1. All felling will conform to currently approved horticultural practices and the United States
Department of Labor Occupational Safety & Health Administration (OSHA) standards.
Which include, but are not limited to;

a.  Eliminate or minimize exposure to potential hazards found in the tree and in the
surrounding area.
b.  Determine an appropriate felling direction.

c.  Plan and clear a retreat path.
d.  Use a proper felling technique in making the cuts; (top cut, bottom or undercut, and
back cut)
e. Tree to be felled to leave as minimum of a stump as possible.
L. Woody Material: to be chipped into 1-1.5-inch mulch and utilized for on-site mulching as per
specification or immediately transported offsite unless otherwise directed by the Contracting
Officer.
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3.5 MISCELLANEOUS ITEMS:

A.  All other miscellaneous items as designated on the plans shall be removed and hauled to an

approved Disposal Site designated by the Contracting Officer unless otherwise directed by the
Contracting Officer.

3.6 RESTORATION

A. Backfilling: Ensure that areas to be filled are free of standing water, frost, frozen material,
vegetation, including roots and debris.

B. Grading:

1. Restored Areas: Grade surface to blend with original contours and provide free drainage
flow. All ruts and depressions where any amount of standing water collets shall be re-
graded to a smooth natural appearance to ensure positive drainage.

3.7 DISPOSAL

A. Remove trash, debris and waste materials, haul and legally dispose of it off the property. All
recyclable materials shall be hauled to nearest recycling center and any non-recyclable
materials shall be hauled to an approved Disposal Site at the Contractor’s expense.

B. Salvaged Material: All salvaged material remains the property of NPS. Store or deliver as
directed by the Contracting Officer.

END OF SECTION
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES

PART 1 - GENERAL

11

A.

1.2

1.3

14

15

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. Form-facing material for cast-in-place concrete.
2. Shoring, bracing, and anchoring.

Related Requirements:

1. Section 32 13 00 "Rigid Paving" for formwork related to concrete pavement.

DEFINITIONS

Form-Facing Material: Temporary structure or mold for the support of concrete while the
concrete is setting and gaining sufficient strength to be self-supporting.

Formwork: The total system of support of freshly placed concrete, including the mold or
sheathing that contacts the concrete, as well as supporting members, hardware, and necessary
bracing.
PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.
1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field quality

control.

b. Construction, and isolation joints.

C. Forms and form-removal limitations.

d. Anchor rod and anchorage device installation tolerances.

ACTION SUBMITTALS

Product Data: For each of the following:
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1.6

1.7

B.

A

B.

C.

D.

A

Exposed surface form-facing material.
Concealed surface form-facing material.
Form ties.

Form-release agent.

el NS

Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer
responsible for their preparation, detailing fabrication, assembly, and support of forms.

1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
2. Indicate dimension and locations of construction and movement joints required to
construct the structure in accordance with ACI 301.
a. Location of construction joints is subject to approval of the Contracting Officer.
3. Indicate proposed schedule and sequence of stripping of forms, and shoring removal.
INFORMATIONAL SUBMITTALS

Qualification Data: For testing and inspection agency.

Research Reports: For insulating concrete forms indicating compliance with International Code
Council Acceptance Criteria AC353.

Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Testing and Inspection Agency Qualifications: An independent agency, qualified in accordance
with ASTM C1077 and ASTM E329 for testing indicated.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, in
accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and
construction loads that might be applied, until structure can support such loads, so that resulting
concrete conforms to the required shapes, lines, and dimensions.
1. Design wood panel forms in accordance with APA's "Concrete Forming
Design/Construction Guide."
2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center
spacing of supports.
ROMO 316223 031000-2
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2.2

2.3

FORM-FACING MATERIALS
As-Cast Surface Form-Facing Material:

1. Provide continuous, true, and smooth concrete surfaces.

2. Furnish in largest practicable sizes to minimize number of joints.

3. Acceptable Materials: As required to comply with Surface Finish designations specified
in Section 03 30 00 "Cast-In-Place Concrete”, and as follows:

a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with
DOC PS 1, and as follows:

1)  APA HDO (high-density overlay).

2)  APAMDO (medium-density overlay); mill-release agent treated and edge
sealed.

3)  APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.

4)  APA Plyform Class I, B-B or better; mill oiled and edge sealed.

Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another
approved material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

RELATED MATERIALS
Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

Form-Release Agent: Commercially formulated form-release agent that does not bond with,
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inchto the plane of exposed
concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inchin diameter in concrete
surface.

PART 3 - EXECUTION

3.1 INSTALLATION OF FORMWORK
A.  Comply with ACI 301.
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B. Construct formwork, so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the
Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast
finishes.

C.  Limit concrete surface irregularities as follows:

1. Surface Finish-2.0: ACI 117 Class B, 1/4 inch for footings.
2. Surface Finish-3.0;: ACI 117 Class A, 1/8 inch for stem walls.

D.  Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

E.  Construct removable forms for easy removal without hammering or prying against concrete
surfaces.

1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

F. Do not use rust-stained, steel, form-facing material.

G.  Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces.

1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.

H.  Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of
concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.
I Chamfer exterior corners and edges of permanently exposed concrete where shown.

J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work.

1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Contracting Officer prior to forming openings not indicated on
Drawings.
L.  Construction Joints:
1. Construct joints true to line with faces perpendicular to surface plane of concrete.
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3.2

3.3

2. Install so strength and appearance of concrete are not impaired, at locations indicated or
as approved by Contracting Officer.

Place joints perpendicular to main reinforcement.

4. Space vertical joints in walls as indicated on Drawings.

@

a. Locate joints beside piers integral with walls, near corners, and in concealed
locations where possible.

Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to
allow flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

INSTALLATION OF EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC 303.

3. Clean embedded items immediately prior to concrete placement.

REMOVING AND REUSING FORMS

Formwork for sides of walls, columns, and similar parts of the Work that does not support

weight of concrete may be removed after cumulatively curing at not less than 50 deg Ffor 24

hours after placing concrete. Concrete has to be hard enough to not be damaged by form-

removal operations and curing and protection operations need to be maintained.

Clean and repair surfaces of forms to be reused in the Work.

1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable
for exposed surfaces.

2. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
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1. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by Contracting
Officer.

3.4 FIELD QUALITY CONTROL

A.  Special Inspections: Contractor will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C. Inspections, pre-pour, requested by the contractor at least 2 business days prior:
1. Inspect formwork for shape, location, and dimensions of the concrete member being
formed.

END OF SECTION 03 10 00
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SECTION 03 20 00 - CONCRETE REINFORCING

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. Steel reinforcement bars.
B.  Related Requirements:
1. Section 32 13 00 “Rigid Paving” for reinforced related to concrete pavement.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review the following:
a. Special inspection and testing and inspecting agency procedures for field quality
control.
b. Construction contraction and isolation joints.
C. Steel-reinforcement installation.
1.4 ACTION SUBMITTALS
A.  Product Data: For the following:
1. Each type of steel reinforcement.
2. Bar supports.
B.  Shop Drawings: Comply with ACI SP-066:

1. Include placing drawings that detail fabrication, bending, and placement.

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, location of splices, lengths of lap splices, details of
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and
supports for concrete reinforcement.

C.  Construction Joint Layout: Indicate proposed construction joints required to build the structure.
ROMO 316223 032000-1

CONCRETE REINFORCING



1. Location of construction joints is subject to approval of the Contracting Officer.

15 INFORMATIONAL SUBMITTALS
A.  Qualification Statements: For testing and inspection agency.
B.  Material Test Reports: For the following, from a qualified testing agency:
1. Steel Reinforcement:

a. For reinforcement to be welded, mill test analysis for chemical composition and
carbon equivalent of the steel in accordance with ASTM A706/A706M.

C.  Field quality-control reports.

D.  Minutes of preinstallation conference.

1.6 QUALITY ASSURANCE
A. Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
1.7 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

1. Store reinforcement to avoid contact with earth.

PART 2 - PRODUCTS

2.1 STEEL REINFORCEMENT

A.  Reinforcing Bars: ASTM A615/A615M, Grade 60deformed.

2.2 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60plain-steel bars, cut true to length with ends
square and free of burrs.

B.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars

C. inplace.
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D.

2.3

A

B.

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with
CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and
as follows:

a. For concrete surfaces exposed to view, where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or
CRSI Class 2 stainless steel bar supports.
Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inchin diameter.

1. Finish: Plain.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice" to conform to
the requirements of the structural drawings, including laps, bends, hooks, etc.

Reliance upon field bending or field modification of fabricated reinforcement shall not be
allowed unless specifically permitted by the Contracting Officer in writing.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Protection of In-Place Conditions:
1. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.
B.  Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
reduce bond to concrete.
3.2 INSTALLATION OF STEEL REINFORCEMENT
A.  Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
B.  Accurately position, support, and secure reinforcement against displacement.
1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
2. Do not tack weld crossing reinforcing bars.
C.  Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not
less than 1-1/3 times size of large aggregate, whichever is greater.
D.  Provide concrete coverage in accordance with ACI 318.
E.  Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
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3.3

3.4

3.5

Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar
diameters at splices, or 24 incheswhichever is greater.

2. Stagger splices in accordance with ACI 318.

JOINTS

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Contracting Officer.

1. Place joints perpendicular to main reinforcement.

2. Continue reinforcement across construction joints unless otherwise indicated.

3. Do not continue reinforcement through sides of strip placements of floors and slabs.
Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate
or asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint.

INSTALLATION TOLERANCES

Comply with ACI 117,

FIELD QUALITY CONTROL

Special Inspections: Contractor will engage a special inspector to perform inspections and
prepare reports.

Inspections:

1. Steel-reinforcement placement.

END OF SECTION 03 20 00
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Cast-in-place concrete, including concrete materials, mixture design, placement
procedures, and finishes, for buildings and interior slabs (not for exterior paving).
B.  Related Requirements:
1. Section 03 10 00 "Concrete Forming and Accessories" for form-facing materials.
2. Section 03 20 00 "Concrete Reinforcing" for steel reinforcing bars.
3. Section 32 13 00 "Rigid Paving" for concrete pavement.
1.3 DEFINITIONS
A.  Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;
materials subject to compliance with requirements.
B.  Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.
14 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Require representatives of each entity directly concerned with cast-in-place concrete to
attend, including the following:
a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
C. Ready-mix concrete manufacturer.
d. Concrete Subcontractor.
2. Review the following:
a. Special inspection and testing and inspecting agency procedures for field quality
control.
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Construction joints, control joints, isolation joints, and joint-filler strips.
Semirigid joint fillers.

Vapor-retarder installation.

Anchor rod and anchorage device installation tolerances.

Cold and hot weather concreting procedures.

Concrete finishes and finishing.

Curing procedures.

Forms and form-removal limitations.

Methods for achieving specified floor and slab flatness and levelness.
Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concrete protection.

Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
Protection of field cured field test cylinders.

OS3I-RTTTQ@P 20T

ACTION SUBMITTALS

Product Data: For each of the following.

S A

7.
8.
9.
10.
11.
12.

Portland cement.

Fly ash.

Slag cement.

Silica fume.

Aggregates, including sieve analysis.

Admixtures, must be approved by Contracting Officer:

a. Include limitations of use, including restrictions on cementitious materials,
supplementary cementitious materials, air entrainment, aggregates, temperature at
time of concrete placement, relative humidity at time of concrete placement, curing
conditions, and use of other admixtures.

Vapor retarders.

Floor and slab treatments.
Liquid floor treatments.
Curing materials.

Joint fillers.

Repair materials.

Design Mixtures: For each concrete mixture, include the following:

Nk~ E

©

Mixture identification.

Minimum 28-day compressive strength.

Durability exposure class.

Maximum w/cm.

Slump limit.

Air content.

Nominal maximum aggregate size.

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

Intended placement method.

033000-2
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1.6

10.  Submit alternate design mixtures when characteristics of materials, Project conditions,
weather, test results, or other circumstances warrant adjustments.

Shop Drawings:

1. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

a. Location of construction joints is subject to approval of the Contracting Officer.

Concrete Schedule: For each location of each Class of concrete indicated in "Concrete
Mixtures" Article, including the following:

Concrete Class designation.

Location within Project.

Exposure Class designation.

Formed Surface Finish designation and final finish.
Final finish for floors.

Curing process.

Floor treatment if any.

NookrwdE

INFORMATIONAL SUBMITTALS
Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
3. Testing agency: Include copies of applicable ACI certificates.

Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Curing compounds.

Floor and slab treatments.
Bonding agents.
Adhesives.

Vapor retarders.
Semirigid joint filler.
Joint-filler strips.

0. Repair materials.

BOo~NoO~wNOE

Material Test Reports: For the following, from a qualified testing agency:

Portland cement.

Fly ash.

Slag cement.

Silica fume.

Aggregates, including sieve analysis.
Admixtures.

ocouhrwNE
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18

Floor surface flatness and levelness measurements report, indicating compliance with specified
tolerances.

Research Reports:

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

Preconstruction Test Reports: For each mix design.
Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs Project personnel qualified as an
ACl-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI
Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician.

1. Post-Installed Concrete Anchors Installers: ACl-certified Adhesive Anchor Installer.

Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for
production facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing indicated and employing an AClI-certified Concrete
Quality Control Technical Manager.

1. Personnel performing laboratory tests shall be an ACl-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency
laboratory supervisor shall be an AClI-certified Concrete Laboratory Testing Technician,
Grade II.

Field Quality Control Testing Agency Qualifications: An independent agency, acceptable to
authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for
testing indicated.

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification
program.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on each concrete mixture.
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1. Include the following information in each test report:

a. Admixture dosage rates.
b. Slump.
C. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.
1.9 DELIVERY, STORAGE, AND HANDLING
A.  Comply with ASTM C94/C94M and ACI 301 (ACI 301M).
1.10 FIELD CONDITIONS
A.  Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C)
for three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301 (ACI 301M).

3. Do not use frozen materials or materials containing ice or snow.

4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than
reinforcing steel.

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

B.  Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and
as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

111 WARRANTY
A.  Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and
accessories that do not comply with requirements or that fail to resist penetration by termites
within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

ROMO 316223 033000-5

CAST-IN-PLACE CONCRETE



PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A.  ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in the
Contract Documents.

2.2 CONCRETE MATERIALS
A. Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire
Project.

2. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.

3. Obtain aggregate from single source.

4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I/Il, gray.
2. Fly Ash: ASTM C618, Class C or F.

3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.
4, Silica Fume: ASTM C1240 amorphous silica.

C.  Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded.
Provide aggregates from a single source.

1. Alkali-Silica Reaction: Comply with one of the following:

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when
tested in accordance with ASTM C1293.

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not
more than 0.10 percent at an age of 16 days when tested in accordance with
ASTM C1567.

C. Alkali Content in Concrete: Not more than 4 Ib./cu. yd. (2.37 kg/cu. m) for
moderately reactive aggregate or 3 Ib./cu. yd. (1.78 kg/cu. m) for highly reactive
aggregate, when tested in accordance with ASTM C1293 and categorized in
accordance with ASTM C1778, based on alkali content being calculated in
accordance with ACI 301 (ACI 301M).

2. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D.  Air-Entraining Admixture, must be approved by Contracting Officer: ASTM C260/C260M.

E.  Chemical Admixtures, must be approved by Contracting Officer: Certified by manufacturer to
be compatible with other admixtures that do not contribute water-soluble chloride ions
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exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

I

Water and Water Used to Make Ice: ASTM C94/C94M, potable.

VAPOR RETARDERS

Sheet Vapor Retarder, Class A: ASTM E1745, Class A not less than 10 mils (0.25 mm) thick.
Include manufacturer's recommended adhesive or pressure-sensitive tape.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sqg. yd. (305 g/sg. m) when dry.

Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:

a. Ambient Temperature Below 50 deg F: Black.

b. Ambient Temperature between 50 deg F and 85 deg F: Any color.

c. Ambient Temperature Above 85 deg F: White.

Curing Paper: Eight-feet-wide paper, consisting of two layers of fibered kraft paper laminated
with double coating of asphalt.

Water: Potable or complying with ASTM C1602/C1602M.

Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1,
Class B.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber.

Bonding Agent: ASTM C1059/C1059M, Type I, nonredispersible, acrylic emulsion or styrene
butadiene.
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2.6

2.7

Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade and
class to suit requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

Floor Slab Protective Covering: Eight-feet-wide cellulose fabric.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor
elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C2109.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended
by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance with
ASTM C109/C109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C2109.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by topping manufacturer.

4, Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with
ASTM C109/C109M.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).

1. Use a qualified testing agency for preparing and reporting proposed mixture designs,
based on laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
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Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1.

2.

3.

Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

Use water-reducing admixture in pumped concrete and concrete with a w/cm below 0.50.

CONCRETE MIXTURES

Class:

arwdE

Class:

Normal-weight concrete used for footings. See drawings, repeated here for reference:

Exposure Class, ACI 318 (ACI 318M): FO-S0-WO0-CL1.
Minimum Compressive Strength: 3,000 psi

Maximum w/cm: 0.52.

Slump Limit: 5 inches, plus or minus 1 inch.

Air Content: Not Applicable.

: Normal-weight concrete used for stem walls. See drawings, repeated here for reference:

Exposure Class, ACI 318 (ACI 318M): F2-S0-WO0-CL1.

Minimum Compressive Strength: 4,500 psi

Maximum w/cm: 0.45.

Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for concrete
containing 3/4 inch nominal maximum aggregate size.

Normal-weight concrete used for interior slabs on grade. See drawings, repeated here for

reference:

arwdE

Exposure Class, ACI 318 (ACI 318M): FO-S0-WO0-CO.
Minimum Compressive Strength: 4,000 psi

Maximum w/cm: 0.45.

Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: Not Permitted, entrapped air only.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M, and furnish batch ticket information.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance
with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1.

2.

For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than five minutes after ingredients are in mixer, before any part of batch is released.
For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each
additional 1 cu. yd.
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3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verification of Conditions:

1. Before placing concrete, verify that installation of concrete forms, accessories, and
reinforcement, and embedded items is complete and that required inspections have been
performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION
A.  Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable
to testing agency, including the following:

1. Daily access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Secure space for storage, initial curing, and field curing of test samples, including source
of water and continuous electrical power at Project site during site curing period for test
samples.

4. Security and protection for test samples and for testing and inspection equipment at
Project site.

3.3 INSTALLATION OF EMBEDDED ITEMS
A.  Place and secure anchorage devices and other embedded items required for adjoining Work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of ANSI/AISC 303.

3.4 INSTALLATION OF VAPOR RETARDER
A.  Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with

ASTM E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.

2. Face laps away from exposed direction of concrete pour.

3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor
retarder to concrete.
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4. Lap joints 6 inches and seal with manufacturer's recommended tape.

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing
entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.

7. Protect vapor retarder during placement of reinforcement and concrete.
a. Repair damaged areas by patching with vapor retarder material, overlapping

damages area by 6 inches on all sides, and sealing to vapor retarder.
3.5 JOINTS

A.  Construct joints true to line, with faces perpendicular to surface plane of concrete.

B.  Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1.

2.

Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Contracting Officer.
Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and
slabs.

Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

C.  Control Joints in Slabs-on-Grade: Form weakened-plane control joints, sectioning concrete into
areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete
thickness as follows:

1.

Grooved Joints: Form control joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying
surface finishes. Eliminate groover tool marks on concrete surfaces.

Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive
or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action
does not tear, abrade, or otherwise damage surface and before concrete develops random
cracks.

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation stem walls, and other
locations, as indicated.

1.

2.
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Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated on Drawings.

Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface, where joint sealants, specified in Section 07 92 00 "Joint
Sealants,"” are indicated.
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3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

Doweled Joints:

1. Install dowel bars and support assemblies at joints where indicated on Drawings.

2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one
side of joint.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make
necessary repairs to damaged areas as Work progresses.

Notify Contracting Officer and testing and inspection agencies 24 hours prior to commencement
of concrete placement.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Contracting Officer in writing, but not to exceed the amount indicated on the
concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.

2. Deposit concrete to avoid segregation.

3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with
ACI 301 (ACI 301M).

a. Do not use vibrators to transport concrete inside forms.

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches into preceding layer.

C. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate
concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

ROMO 316223 033000-12

CAST-IN-PLACE CONCRETE



3.7

3.8
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Do not place concrete floors and slabs in a checkerboard sequence.

Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Level concrete, cut high areas, and fill low areas.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

Do not further disturb slab surfaces before starting finishing operations.

FINISHING FORMED SURFACES

As-Cast Surface Finishes:

1.

ACI 301 (ACI 301M) Surface Finish SF-3.0:

Patch voids larger than 3/4 inch wide or 1/2 inch deep.
Remove projections larger than 1/8 inch.

Patch tie holes.

Surface Tolerance: ACI 117 Class A.

Locations: Apply to concrete surfaces exposed to public view.

o0 o

Related Unformed Surfaces:

1.

At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed
surfaces, strike off smooth and finish with a color and texture matching adjacent formed
surfaces.

Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish:

1. While still plastic, texture concrete surface that has been screeded and bull-floated or
darbied.

2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction.

3. Apply scratch finish to surfaces to receive concrete floor toppings.

Float Finish:

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.
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2. Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 (ACI A117M) tolerances for conventional
concrete.

3. Apply float finish to surfaces to receive trowel finish.

Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.

4. Do not add water to concrete surface.

5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.
6. Apply a trowel finish to surfaces indicated.

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155
(ASTM E1155M), for a randomly trafficked floor surface:

a. Slabs on Grade:

1) Finish and measure surface so gap at any point between concrete surface
and an unleveled, freestanding, 10-ft.-long straightedge resting on two high
spots and placed anywhere on the surface does not exceed 1/8 inch and 1/16
inch in 2 feet.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings.
While concrete is still plastic, slightly scarify surface with a fine broom perpendicular to main
traffic route.

1. Coordinate required final finish with Contracting Officer before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations
indicated on Drawings.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route.
2. Coordinate required final finish with Contracting Officer before application.

INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.
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Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

CONCRETE CURING

Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during
curing.

Comply with ACI 301 (ACI301M) and ACI 305.1 (ACI 305.1M) for hot-weather
protection during curing.

Maintain moisture loss no more than 0.2 Ib/sg. ft. x h, calculated in accordance with ACI
305.1,) before and during finishing operations.

Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

If forms remain during curing period, moist cure after loosening forms.

If removing forms before end of curing period, continue curing for remainder of curing
period, as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final
setting of concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.

C. Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with
sheeting material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation
by power spray or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial
application.
2) Maintain continuity of coating and repair damage during curing period.

Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

Begin curing immediately after finishing concrete.
Interior Concrete Floors:

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has
option of the following:

1)  Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.
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3.11 TOLERANCES

2)

3)

a) Lap edges and ends of absorptive cover not less than 12-inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b)  Cure for not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b)  Continuous water-fog spray.

b. Floors to Receive Curing Compound:

1)
2)

3)
4)

Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

Recoat areas subjected to heavy rainfall within three hours after initial
application.

Maintain continuity of coating, and repair damage during curing period.
Removal: After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended by curing
compound manufacturer.

C. Floors to Receive Curing and Sealing Compound:

1)
2)

3)

Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.
Recoat areas subjected to heavy rainfall within three hours after initial
application.

Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.

A.  Conformto ACI 117 (ACI 117M).

3.12 JOINT FILLING

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

1.
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Defer joint filling until concrete has aged at least one month.
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Do not fill joints until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.

semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed

Overfill joint, and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS

Defective Concrete:

Repair and patch defective areas when approved by Contracting Officer.
Remove and replace concrete that cannot be repaired and patched to Contracting Officer's
approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,

air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and

stains and other discolorations that cannot be removed by cleaning.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete.

Limit cut depth to 3/4 inch.

Make edges of cuts perpendicular to concrete surface.

Clean, dampen with water, and brush-coat holes and voids with bonding agent.

Fill and compact with patching mortar before bonding agent has dried.

Fill form-tie voids with patching mortar or cone plugs secured in place with
bonding agent.

o0 oW

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding surface.

Repair defects on concealed formed surfaces that will affect concrete's durability and
structural performance as determined by Contracting Officer.

Repairing Unformed Surfaces:

Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances
specified for each surface.

a. Correct low and high areas.

033000 - 17
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b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.

2. Repair finished surfaces containing surface defects, including spalls, popouts,

honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that

penetrate to reinforcement or completely through unreinforced sections regardless of

width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

4. Correct localized low areas during, or immediately after, completing surface-finishing
operations by cutting out low areas and replacing with patching mortar.

w

a. Finish repaired areas to blend into adjacent concrete.
5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match
adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement
with at least a 3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

c. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.

Dampen cleaned concrete surfaces and apply bonding agent.

Place patching mortar before bonding agent has dried.

Compact patching mortar and finish to match adjacent concrete.

Keep patched area continuously moist for at least 72 hours.

©® 00T

E. Perform structural repairs of concrete, subject to Contracting Officer's approval, using epoxy
adhesive and patching mortar.
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F. Repair materials and installation not specified above may be used, subject to Contracting
Officer's approval.

3.14 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

1. Testing agency shall be responsible for providing curing container for composite samples
on Site and verifying that field-cured composite samples are cured in accordance with
ASTM C31/C31M.

2. Testing agency shall immediately report to Contracting Officer, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.

3. Testing agency shall report results of tests and inspections, in writing, to Contracting
Officer, Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports shall include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:

1) Project name.

2) Name of testing agency.

3)  Names and certification numbers of field and laboratory technicians
performing inspections and testing.

4) Name of concrete manufacturer.

5) Date and time of inspection, sampling, and field testing.

6) Date and time of concrete placement.

7) Location in Work of concrete represented by samples.

8) Date and time sample was obtained.

9)  Truck and batch ticket numbers.

10) Design compressive strength at 28 days.

11) Concrete mixture designation, proportions, and materials.

12)  Field test results.

13) Information on storage and curing of samples before testing, including
curing method and maximum and minimum temperatures during initial
curing period.

14) Type of fracture and compressive break strengths at seven days and 28 days.

C.  Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size,
design air content, design slump at time of batching, and amount of water that can be added at
Project site.

D.  Inspections:

1. Pre-pour form inspection.
2. Headed bolts and studs.
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7.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

Batch Plant Inspections: On a random basis, as determined by Contracting Officer.

E.  Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1.

ROMO 316223

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C231/C231M pressure method, for normal-weight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above,
and one test for each composite sample.

Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of three 6-inch by 12-inch or 4-inch by 8-inch
cylinder specimens for each composite sample.

b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for
each composite sample.
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8. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of three laboratory-cured specimens at seven days and one set of two
specimens at 28 days.

b. Test one set of three field-cured specimens at seven days and one set of two
specimens at 28 days.

C. A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength,
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi if specified compressive strength is 5000 psi, or no compressive
strength test value is less than 10 percent of specified compressive strength if specified
compressive strength is greater than 5000 psi.

11.  Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Contracting Officer but will not be used as sole basis for approval or
rejection of concrete.

12.  Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Contracting Officer.

b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other
methods as directed by Contracting Officer.

1)  Acceptance criteria for concrete strength shall be in accordance with
ACI 301 (ACI 301M), section 1.6.6.3.

13.  Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

14.  Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155
(ASTM E1155M) within 24 hours of completion of floor finishing and promptly report test
results to Contracting Officer.

3.15 PROTECTION

A.  Protect concrete stem walls by not backfilling until reaching full strength as shown by testing.
Backfill equally both sides to avoid unbalanced lateral soil pressure that exerts overturning
loads onto footings, except where grade specifically shown to be imbalanced.

B.  Protect concrete surfaces as follows:
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Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete
finish using Floor Slab Protective Covering.

NookrwdE

END OF SECTION 03 30 00
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SECTION 04 22 00 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

11

A.

1.2

1.3

14

SUMMARY
Section Includes:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.
Miscellaneous masonry accessories.
Grout fill.

arwdE

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.

SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing
bars. Comply with ACI 315. Show elevations of reinforced walls.

Samples for Verification: For each type and color of the following:

1. Decorative CMUs.

2. Pigmented and colored-aggregate mortar. Make Samples using same sand and mortar

ingredients to be used on Project.

Qualification Data: For testing agency.
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Material Certificates: For each type and size of the following:
1. Masonry units.
a. Include material test reports substantiating compliance with requirements.

Integral water repellant used in CMUs.

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.

Reinforcing bars.

Joint reinforcement.

Anchors, ties, and metal accessories.

©oNoO~wWN

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 C109/C 109M for compressive strength, ASTM C1506 for water
retention, and ASTM C91/C 91M for air content.

2. Include test reports, according to ASTM C1019, for grout mixes required to comply with
compressive strength requirement.

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.

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

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM C1093 for testing indicated.

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups for each type of exposed unit masonry construction in sizes approximately
96 inches long by 24 inches high by full thickness, including accessories.

a. Include a sealant-filled joint at least 16 inches long in each exterior wall mockup.
b. Include door opening jamb in mockup.

2. Protect accepted mockups from the elements with weather-resistant membrane.
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1.7

3. Approval of mockups is for color, texture, and blending of masonry units; relationship of
mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities
of workmanship.

a. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Contracting Officer 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

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.

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

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

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.

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

FIELD CONDITIONS

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 down both sides of walls, and hold cover securely
in place.

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.

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.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.
2. Protect sills, ledges, and projections from mortar droppings.
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D.

E.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. 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 MANUFACTURERS, SOURCING

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.

C.  Sourcing: CMUs and Grout shall be manufactured within 500 miles of Project site from
aggregates that have been extracted, harvested, or recovered, as well as manufactured, within 500
miles from Project Site.

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.
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2.3

24

CONCRETE MASONRY UNITS

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

a. Provide solid units where indicated, at top course where exposed.

1) Finish top of units to match face where units are finished.
2) Finish end of units to match face where units are finished.

2. Provide square-edged units for outside corners unless otherwise indicated.
Integral Water Repellent: Provide units made with integral water repellent for exposed units.

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does
not reduce flexural bond strength. Units made with integral water repellent, when tested
according to ASTM E 514/E 514M as a wall assembly made with mortar containing
integral water-repellent manufacturer's mortar additive, with test period extended to 24
hours, shall show no visible water or leaks on the back of test specimen.

CMUs: ASTM C 90.

=

Density Classification: Normal weight unless otherwise indicated.

2. Size, General: Manufactured to dimensions 3/8 inch less-than-nominal dimensions
indicated.

3. Exposed Faces: Provide color and texture matching the range represented by Contracting
Officer's sample or existing installations where indicated.

4, Size, Nominal: 6 by 8 by 16 inches, depth, height by length.

a. Actual: 5-5/8 by 7-5/8 by 15-5/8 inches.
b. Provide 8-inch nominal width where indicated.

o

Special Shapes: As required. Comply with “Shapes” above.
6. Mortar: Standard gray.

a. Decorative, Exposed Units: Colored, to match CMU finish. Approved in mockup.

MASONRY LINTELS

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars placed
as indicated and filled with coarse grout. Cure precast lintels before handling and installing.
Temporarily support built-in-place lintels until cured.
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2.5

2.6

2.7

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C150/C150M, Type | or 1I, except Type Ill may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.
Hydrated Lime: ASTM C207, Type S.

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

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of
satisfactory performance in masonry mortar.

Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

Aggregate for Grout: ASTM C404.
Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of

composition indicated.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent from same manufacturer.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.
Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashings in Section 07 62 00 "Sheet Metal Flashing and Trim"
and as follows:

1. Provide flashings of type, material and profiles indicated.
2. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12
feet. Provide splice plates at joints of formed, smooth metal flashing.
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3. Fabricate metal expansion-joint strips from stainless steel to shapes indicated.
4. Solder stainless steel flashings at corners.

B.  Flexible Flashing: Provided in Section 07 25 00 “Weather Barriers.”

C.  Application: As indicated.

D.  Solder and Sealants for Sheet Metal Flashings: As specified in Section 07 62 00 "Sheet Metal
Flashing and Trim."

1. Elastomeric Sealant: ASTM C920, chemically curing urethane or polyamide sealant; of
type, grade, class, and use classifications required to seal joints in sheet metal flashing and
remain watertight. Comply with Section 07 92 00 “Joint Sealants.”

E.  Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or
products recommended by flashing manufacturer for bonding flashing sheets to each other and to
substrates.

2.8 MISCELLANEOUS MASONRY ACCESSORIES

A.  Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2Al;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.

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

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I
(No. 15 asphalt felt).

2.9 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.

2.10 MORTAR AND GROUT MIXES

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

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

2. Use portland cement-lime mortar unless otherwise indicated.

3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.
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B.

C.

D.

Mortar for Unit Masonry: Comply with ASTM C270, 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 or Type S.
2. For reinforced masonry, use Type S.

Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and
natural color or white cement as necessary to produce required mortar color.

1. Mix to match reference sample indicated.
2. Application: Use colored-aggregate mortar for exposed mortar joints with the following
units: Decorative CMUEs.

Grout for Unit Masonry: Comply with ASTM C476.

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. Provide grout with a slump of 8 to 11 inches as measured according to
ASTM C143/C143M.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

EXAMINATION

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

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 would impair mortar bond.

Before installation, examine rough-in and built-in construction for piping systems to verify actual
locations of piping.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL
Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.

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
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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.

3.3 TOLERANCES

A.  General: Comply with ACI 530.1/ASCE 6/TMS 602 and as indicated below.

B. Dimensions and Locations of Elements:

1.

2.

3.

For dimensions in cross section or elevation, do not vary by more than plus or minus 1/4
inch where abutting other construction. Plus 1/2 and minus 1/4 inch elsewhere.

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

For location of elements in elevation, do not vary from that indicated by more than plus or
minus 1/4 inch in a story height or 1/2-inch total.

C. Lines and Levels:

1.

2.

For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet, or 1/2-inch 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, 1/4 inch in 20 feet, or 1/2-inch maximum.
For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet,
3/8 inch in 20 feet, or 1/2-inch 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, 1/4 inch in 20
feet, or 1/2-inch maximum.

For lines and surfaces, do not vary from straight by more than 1/8 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2-inch maximum.

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

For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch.

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

For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/16 inch.

For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch.

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

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

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 under bearing plates, beams, lintels, posts, and
similar items unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING
A.  Lay hollow 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.

B.  Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to
fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C.  Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy
mortar to comply with epoxy-mortar manufacturer's written instructions.

D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated above or on drawings.

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

F. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.
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3.6 MASONRY-JOINT REINFORCEMENT

A.  General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
Install as indicated on structural drawings.

w

o O

m

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuity at wall intersections by using prefabricated T-shaped units.
Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,

offsets, pipe enclosures, and other special conditions.

3.7 CONTROL AND EXPANSION JOINTS

A.  General: Install control- and expansion-joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

B.  Form control joints in concrete masonry as indicated on Drawings and using one of the methods
where no joints are described on the drawings as acceptable to the Contracting Officer, as follows:

1.

2.
3.

4.

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.
Install preformed control-joint gaskets designed to fit standard sash block.

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.
Install temporary foam-plastic filler in head joints and remove filler when unit masonry is
complete for application of sealant.

3.8 FLASHING

A.  General: Install embedded flashing at ledges and other obstructions to downward flow of water
in wall 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 lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and
sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams.
3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches or as recommended by flashing manufacturer, and seal lap with elastomeric sealant
complying with requirements in Section 07 92 00 "Joint Sealants” for application
indicated.
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4. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with
requirements in Section 07 92 00 "Joint Sealants" for application indicated.

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

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

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

completed.
C.  Install reglets and nailers for flashing and other related construction where they are shown to be
built into masonry.
3.9 REINFORCED UNIT MASONRY INSTALLATION
A.  Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

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

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

B.  Placing Reinforcement: Comply with requirements in 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 or as indicated.

3.10 FIELD QUALITY CONTROL
A.  Testing and Inspecting: Engage special inspectors to perform tests and inspections and prepare
reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and
inspections. Retesting of materials that fail to comply with specified requirements shall be done
at Contractor's expense.
B. Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5.

1. Begin masonry construction only after inspectors have verified proportions of site-prepared
mortar.
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3.11

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.
3. Place grout only after inspectors have verified proportions of site-prepared grout.

Testing Prior to Construction: One set of tests.
Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for
compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C780.

Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test
mortar for compressive strength.

Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

Prism Test: For each type of construction provided, according to ASTM C1314 at 7 days and
at 28 days.

REPAIRING, POINTING, AND CLEANING

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.

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.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

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 the Contracting Officer’s approval of sample cleaning before
proceeding with cleaning of masonry.

3. Protect adjacent stone and non-masonry 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 concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.
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3.12 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.

B.  Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Crush masonry waste to less than 4 inches in each dimension.

2. Mix masonry waste with at least two parts of specified fill material for each part of masonry
waste. Fill material is specified in Division 31.

3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

C.  Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

D.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off the Project

property.

END OF SECTION 04 22 00
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:

1. Structural steel.
2. Shrinkage-resistant grout.

B.  Related Requirements:
1. Section 05 50 00 "Metal Fabrications"” for miscellaneous steel fabrications and other steel
items not defined as structural steel.
2. Section 09 91 00 "Painting" for painting requirements.
3. Section 13 34 19 "Metal Building Systems" for structural steel.
1.3 DEFINITIONS
A.  Structural Steel: Elements of the structural frame indicated on Drawings and as described in
ANSI/AISC 303.
1.4 COORDINATION
A.  Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.
B.  Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.

15 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.
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1.6 ACTION SUBMITTALS

A.  Product Data:

1. Structural-steel materials.

2. High-strength, bolt-nut-washer assemblies.

3. Anchor rods.

4. Threaded rods.

5. Shop primer.

6. Shrinkage-resistant grout.

B.  Shop Drawings: Show fabrication of structural-steel components.

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

2. Include embedment Drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.

5. Identify members not to be shop primed.

C.  Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide in accordance with AWS D1.1/D1.1M for each welded joint whether prequalified or
qualified by testing, including the following:

1. Power source (constant current or constant voltage).

2. Electrode manufacturer and trade name, for demand-critical welds.

1.7 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For Installer, fabricator, and testing agency.

B.  Welding certificates.

C.  Mill test reports for structural-steel materials, including chemical and physical properties.

D.  Product Test Reports: For the following:

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

E.  Source quality-control reports.

F. Field quality-control reports.

1.8 QUALITY ASSURANCE

A.  Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited
by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172).
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B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification

Program and is designated an AISC-Certified Erector, Category CSE.

C. Welding Qualifications: Qualify procedures and personnel in accordance with

AWS D1.1/D1.1M.

1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by
AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate processes for
welding personnel qualification.

1.9 DELIVERY, STORAGE, AND HANDLING
A.  Store materials to permit easy access for inspection and identification. Keep steel members off
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel
members and packaged materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

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

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

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

3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt assemblies
after lubrication.

PART 2 - PRODUCTS
2.1 STRUCTURAL-STEEL MATERIALS
A.  W-Shapes: ASTM A992/A992.
B.  Channels, Angles: ASTM A36.
C.  Plate and Bar: ASTM A36.
D. Cold-Formed Hollow Structural Sections: ASTM A500, Grade C structural tubing.
E.  Welding Electrodes: Comply with AWS requirements.
2.2 RODS
A. Unheaded Anchor Rods: ASTM F1554, Grade 36.
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2.3
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Configuration: Straight.

Nuts: ASTM A563 hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.
Washers: ASTM F436, Type 1, hardened carbon steel.
Finish: Plain.

agrwdE

Headed Anchor Rods: ASTM F1554, Grade 36, straight.

Nuts: ASTM A563 hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.
Washers: ASTM F436, Type 1, hardened carbon steel.
Finish: Plain.

el N

Threaded Rods: ASTM A36.

1. Nuts: ASTM A63 hex carbon steel.
2. Washers: ASTM F436, Type 1, hardened carbon steel.
3. Finish: Plain.

PRIMER
Steel Primer:

1. Comply with Section 099113 "Exterior Painting"” and Section 099123 "Interior Painting."

2. SSPC-Paint 23, latex primer.

3. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI1#79 and compatible with topcoat.

SHRINKAGE-RESISTANT GROUT

Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, metallic
aggregate grout, mixed with water to consistency suitable for application and a 30-minute
working time.

Nonmetallic,  Shrinkage-Resistant  Grout: ~ASTM C1107/C1107M,  factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in
accordance with ANSI/AISC 303 and to ANSI/AISC 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel in accordance with ASTM A6/A6M and maintain
markings until structural-steel framing has been erected.

4. Mark and match-mark materials for field assembly.
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5. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

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

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

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

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

E. Holes: Provide holes required for securing other work to structural steel and for other work to
pass through steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.
2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
2.6 SHOP CONNECTIONS

A.  Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure
specifications, weld quality, and methods used in correcting welding work.

1. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in ANSI/AISC 303 for mill material.
2.7 SHOP PRIMING

A.  Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.
2. Surfaces to be field welded.

B.  Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces in accordance with the following specifications
and standards:

1. SSPC-SP 2.
2. SSPC-SP 3.
3. SSPC-SP 7 (WAB)/NACE WAB-4.
4, SSPC-SP 14 (WAB)/NACE WAB-8.
5. SSPC-SP 11.
6.  SSPC-SP 6 (WAB)/NACE WAB-3.
7. SSPC-SP 10 (WAB)/NACE WAB-2.
8. SSPC-SP 5 (WAB)/NACE WAB-1.
9. SSPC-SP 8.
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2.8

C.

A

Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.
Change color of second coat to distinguish it from first.

SOURCE QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.

1. Allow testing agency access to places where structural-steel work is being fabricated or
produced to perform tests and inspections.

2. Welded Connections: Visually inspect shop-welded connections in accordance with
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration are not accepted.

C. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E94/E94M.

3. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

EXAMINATION

Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods,
bearing plates, and other embedments showing dimensions, locations, angles, and
elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural steel,
connections, and bracing are in place unless otherwise indicated on Drawings.
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3.3

3.4

1. Do not remove temporary shoring supporting composite deck construction and structural-
steel framing until cast-in-place concrete has attained its design compressive strength.

ERECTION

Set structural steel accurately in locations and to elevations indicated and in accordance with
ANSI/AISC 303 and ANSI/AISC 360.

Baseplates, Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces
of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface
of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so
no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply
with manufacturer's written installation instructions for grouting.

Maintain erection tolerances of structural steel within ANSI/AISC 303.

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

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in

permanent contact with members. Perform necessary adjustments to compensate for

discrepancies in elevations and alignment.

1. Level and plumb individual members of structure. Slope roof framing members to slopes
indicated on Drawings.

2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection.

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

enlarged to admit bolts.

REPAIR

Touchup Painting:

1. Immediately after erection, clean exposed areas where primer is damaged or missing, and
paint with the same material as used for shop painting to comply with SSPC-PA 1 for

touching up shop-painted surfaces.

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3
power-tool cleaning.
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2. Cleaning and touchup painting are specified in Section 09 91 00 "Painting."

END OF SECTION 05 12 00
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SECTION 05 50 00 - METAL FABRICATIONS

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. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

2. Steel tube reinforcement for low partitions.

3. Steel framing and supports for countertops.

4, Steel framing and supports for overhead doors and grilles.

5. Metal bollards.

6. Loose bearing and leveling plates for applications where they are not specified in other
Sections.

7. Slotted channel framing.

B.  Products furnished, but not installed, under this Section include the following:

1. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated
to be cast into concrete or built into unit masonry.

2. Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.

C.  Related Requirements:

1. Section 042200 "Concrete Unit Masonry" for installing anchor bolts, and other items built
into unit masonry.
1.3 COORDINATION

A.  Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written instructions to ensure that shop primers and topcoats are
compatible with one another.

B.  Coordinate installation of metal fabrications that are anchored to or that receive other work.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete
or masonry. Deliver such items to Project site in time for installation.
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1.7

ACTION SUBMITTALS
Product Data: For the following:

1. Fasteners.

2. Shop primers.

3. Shrinkage-resisting grout.
4. Metal bollards.

Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and

details of metal fabrications and their connections. Show anchorage and accessory items. Provide

Shop Drawings for the following:

1. Steel framing and supports for countertops.

2. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

3. Miscellaneous steel trim including steel angle corner guards.

4. Metal bollards.

INFORMATIONAL SUBMITTALS

Qualification Data: For professional engineer's experience with providing delegated-design

engineering services of the kind indicated, including documentation that engineer is licensed in

the jurisdiction in which Project is located.

Mill Certificates: Signed by stainless steel manufacturers, certifying that products furnished
comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Research Reports: For post-installed anchors.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction
contiguous with metal fabrications by field measurements before fabrication.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000

"Quality Requirements,"” to design ladders.
2.2 METALS

A.  Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated.
For metal fabrications exposed to view in the completed Work, provide materials without seam
marks, roller marks, rolled trade names, or blemishes.

B.  Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C.  Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, Type 316L.

D.  Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 316L.

E.  Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.

F. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.

G.  Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
1. Size of Channels: As indicated.

2. Material: Galvanized steel, ASTM A653/A653M, structural steel, Grade 33, with G90
coating; 0.079-inch nominal thickness.

H.  Aluminum Extrusions: ASTM B221, Alloy 6063-T6.

2.3 FASTENERS

A.  General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless steel fasteners for fastening aluminum or stainless steel.

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts,
ASTM A563; and, where indicated, flat washers.

C.  High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 3, heavy-
hex steel structural bolts; ASTM A563, Grade DH3, heavy-hex carbon-steel nuts; and where
indicated, flat washers.

D.  Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and,
where indicated, flat washers.
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1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

Anchors, General: Capable of sustaining, without failure, a load equal to six times the load
imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing in accordance with ASTM E488/E488M, conducted by a
qualified independent testing agency.

Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated;
galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast
steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per
ASTM F2329/F2329M.

Post-Installed Anchors: Torgue-controlled expansion anchors or chemical anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.

Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than
3 inches long at not more than 8 inches o.c. Provide with temporary filler and tee-head bolts,
complete with washers and nuts, all zinc-plated to comply with ASTM B633, Class Fe/Zn 5, as
needed for fastening to inserts.

MISCELLANEOUS MATERIALS

Shop Primers: Provide primers that comply with Section 099600 "High-Performance Coatings."

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and
compatible with topcoat.

Epoxy Zinc-Rich Primer: Complying with MP1#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and
compatible with finish paint systems indicated.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete” for normal-
weight, air-entrained concrete with a minimum 28-day compressive strength of 3000 psi.
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2.5

2.6

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only
as necessary for shipping and handling limitations. Use connections that maintain structural value
of joined pieces. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or otherwise
impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

w

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk)
fasteners unless otherwise indicated. Locate joints where least conspicuous.

Fabricate seams and other connections that are exposed to weather in a manner to exclude water.
Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.

Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise
indicated.

WELDED ALUMINUM BRACKETS

Type: Support brackets fabricated by welding miter cut extruded aluminum sections, grinding
and deburring sharp edges and welds, drilling holes for field attachment, and factory finishing.
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2.7

2.8

Surface mounted counter brackets: L-shaped bracket fabricated from aluminum T sections
designed for supporting deep counter; Model No. EH1824 as manufactured by Rangine
Corporation or similar.

1. Size (height by depth by thickness): 18 by 18 by 2 inches.
2. Load capacity per bracket: 450 pounds.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to complete
the Work.

Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

Low Partition Framing Support: 3/8-inch ASTM A36/A36M steel-plate ST50H stud connector
designed to support out-of-plane loading of cantilevered partial wall systems that are unsupported
at the top track.

1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich;
Pony Wall LGPW36 or comparable product by one of the following:

a. The Steel Network; MidWall
b. SCAFCO Steel Stud Company; PonyWall
c. Approved substitution.

Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel
baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and
connection bolts and weld to pipe with fillet welds all around. Make welds the same size as pipe
wall thickness unless otherwise indicated.

1. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.

2. Unless otherwise indicated, provide 1/2-inch baseplates with four 5/8-inch anchor bolts
and 1/4-inch top plates.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with primer specified in 099123 “Interior Painting”

and Section 099600 "High-Performance Coatings" where indicated.

MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown

with continuously welded joints and smooth exposed edges. Miter corners and use concealed field
splices where possible.
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B.  Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

C.  Galvanize and prime exterior miscellaneous steel trim.

D.  Prime exterior miscellaneous steel trim with primer specified in Section 099600 "High-
Performance Coatings."

2.9 METAL BOLLARDS

A.  Fabricate metal bollards from Schedule 40 steel pipe 1/4-inch wall-thickness rectangular steel
tubing.

1. Cap bollards with 1/4-inch-thick, steel plate with domed top. Fill with concrete unless
otherwise noted.

2. Where bollards are indicated to receive controls for door operators, provide cutouts for
controls and holes for wire.

3. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and holes
for wire.

B.  Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4-inch-thick, steel or
stainless steel plate welded to bottom of sleeve. Make sleeves not less than 8 inches deep and 3/4
inch larger than OD of bollard.

C.  Prime steel bollards with primer specified in Section 099600 "High-Performance Coatings."

2.10 LOOSE BEARING AND LEVELING PLATES

A.  Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

B.  Galvanize bearing and leveling plates.

C.  Prime plates with primer specified in 099123 “Interior Painting” and Section 099600 "High-
Performance Coatings."

211 GENERAL FINISH REQUIREMENTS

A.  Finish metal fabrications after assembly.

B.  Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.
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2.12

A

D.

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel
and iron hardware and with ASTM A123/A123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Preparation for Shop Priming Galvanized ltems: After galvanizing, thoroughly clean galvanized
surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate
process.

Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on
fireproofing, or masonry, or unless otherwise indicated.

1. Shop prime with unless primers specified in 099123 “Interior Painting” and
Section 099600 "High-Performance Coatings" are indicated.

Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 3, "Power Tool
Cleaning."

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel,” for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A.  Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges
and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

B.  Fitexposed connections accurately together to form hairline joints. Weld connections that are not
to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do
not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

C.  Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.
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3.2

3.3

3.4

3.5

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.
INSTALLATION OF METAL BOLLARDS

Anchor bollards in concrete with pipe sleeves preset and anchored into concrete or in formed or
core-drilled holes not less than 42 inches deep and 3/4 inch larger than OD of bollard. Fill annular
space around bollard solidly with shrinkage-resistant grout; mixed and placed to comply with

grout manufacturer's written instructions. Slope grout up approximately 1/8 inch toward bollard.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLATION OF BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve
bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have

been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if

protruding, cut off flush with edge of bearing plate before packing with shrinkage-resistant grout.

Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

REPAIRS

Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint
uncoated and abraded areas with same material as used for shop painting to comply with
SSPC-PA 1 for touching up shop-painted surfaces.

a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A780/A780M.

END OF SECTION 05 50 00
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SECTION 06 10 00 - ROUGH 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. Framing with dimension lumber.

2. Framing with engineered wood products.

3. Wood blocking and nailers.

B.  Related Requirements:

1. Section 06 13 00 "Heavy Timber Construction” for timber framing.

2. Section 06 16 00 “Sheathing” for sheathing.

3. Section 06 17 53 "Shop-Fabricated Wood Trusses" for wood trusses made from
dimension lumber.

1.3 DEFINITIONS
A.  Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.
B.  Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal
size in least dimension.
C.  Exposed Framing: Framing not concealed by other construction.
D. OSB: Oriented strand board.
E.  Timber: Lumber of 5 inches nominal size or greater in least dimension.
14 ACTION 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.
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A

B.

A

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.
Engineered wood products.
Power-driven fasteners.
Post-installed anchors.

Metal framing anchors.

S

DELIVERY, STORAGE, AND HANDLING

Stack wood products flat with spacers beneath and between each bundle to provide air
circulation. Protect wood products from weather by covering with waterproof sheeting, securely
anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

A

B.

C.

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC
Board of Review. Grade lumber 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. 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. Dress lumber, S4S, unless otherwise indicated.

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

Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current
model code research or evaluation reports exist that show compliance with building code in
effect for Project.

1. Allowable design stresses, as published by manufacturer, shall meet or exceed those
indicated. Manufacturer's published values shall be determined from empirical data or by
rational engineering analysis and demonstrated by comprehensive testing performed by a
qualified independent testing agency.
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2.3
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WOOD-PRESERVATIVE-TREATED LUMBER
Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2.

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 sills, blocking, furring, and similar concealed members in contact with concrete.
2. Wood floor plates that are installed over concrete slabs-on-grade.

DIMENSION LUMBER FRAMING

Non-Load-Bearing Interior Partitions: grade as indicated.

1. Application: Interior partitions not indicated as load bearing.
2. Species: As indicated.

Load-Bearing Partitions: grade as indicated.

1. Application: Exterior walls and interior load-bearing partitions.
2. Species: As indicated.

Ceiling Joists: grade as indicated.

1. Species: As indicated.

Joists, Rafters, and Other Framing Not Listed Above: grade as indicated.

1. Species: As indicated.

Exposed Framing: Hand-select material for uniformity of appearance and freedom from
characteristics, on exposed surfaces and edges, that would impair finish appearance, including

decay, honeycomb, knot-holes, shake, splits, torn grain, and wane.

1. Species and Grade: As indicated above for load-bearing construction of same type.

ENGINEERED WOOD PRODUCTS

Source Limitations: Obtain each type of engineered wood product from single source from a
single manufacturer.
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2.6

2.7

Laminated-Veneer Lumber: Structural composite lumber made from wood veneers with grain
primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and
manufactured with an exterior-type adhesive complying with ASTM D2559.

1. Extreme Fiber Stress in Bending, Edgewise: As indicated.
2. Modulus of Elasticity, Edgewise: As indicated.

MISCELLANEOUS LUMBER

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

1. Blocking.
2. Nailers.

Dimension Lumber Items: Species and grade as indicated.

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.

FASTENERS

General: Fasteners shall be of size and type indicated and shall comply with requirements
specified in this article for material and manufacture.

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES as appropriate for the substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633,
Class Fe/Zn 5.

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and
ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade Al or A4).

METAL FRAMING ANCHORS

Allowable design loads, as published by manufacturer, shall meet or exceed those indicated of
basis-of-design products. Manufacturer's published values shall be determined from empirical
data or by rational engineering analysis and demonstrated by comprehensive testing performed
by a qualified independent testing agency. Framing anchors shall be punched for fasteners
adequate to withstand same loads as framing anchors.

Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M,
G60 (Z180) coating designation.
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2.8

A

B.

C.

1. Use for interior locations unless otherwise indicated.

Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm)
thick.

1. Use for wood-preservative-treated lumber and where indicated.

Joist Hangers: As indicated.

Post Bases: As indicated.

Rafter Tie-Downs: As indicated.

Hold-Downs: As indicated.

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.

Flexible 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 (0.6 mm).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

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

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

C.  Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry accurately to other construction. Locate furring, nailers, blocking, and
similar supports to comply with requirements for attaching other construction.

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities
requiring backing panels.

E. Install metal framing anchors to comply with manufacturer's written instructions. Install
fasteners through each fastener hole.
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3.3

Install sill sealer gasket to form continuous seal between sill plates and foundation walls.
Do not splice structural members between supports unless otherwise indicated.

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.

Sort and select lumber so that natural characteristics do 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.

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.

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

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).
2. ICC-ES evaluation report for fastener.

Use steel common 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. Drive nails
snug but do not countersink nail heads unless otherwise indicated.

For exposed work, arrange fasteners in straight rows parallel with edges of members, with
fasteners evenly spaced, and with adjacent rows staggered.

INSTALLATION OF WOOD BLOCKING AND NAILERS

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.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces
unless otherwise indicated.

INSTALLATION OF WALL AND PARTITION FRAMING

General: Provide single bottom plate and double top plates using members of 2-inch nominal

thickness whose widths equal that of studs, except single top plate may be used for non-load-
bearing partitions. Fasten plates to supporting construction unless otherwise indicated.
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3.5

1. For exterior walls, provide 2-by-6-inch nominal-size wood studs spaced 16 inches o.c.
unless otherwise indicated.

2. For interior partitions and walls, provide 2-by-4-inch nominal-size wood studs spaced 16
inches o.c. unless otherwise indicated.

3. Provide continuous horizontal blocking at mid-height of partitions more than 96 inches
high, using members of 2-inch nominal thickness and of same width as wall or partitions.

Construct corners and intersections with three or more studs, except that two studs may be used
for interior non-load-bearing partitions.

Frame openings with multiple studs and headers. Provide nailed header members of thickness
equal to width of studs. Support headers on jamb studs.

1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-
inch nominal depth for openings 48 inches and less in width, 6-inch nominal for openings
48 to 72 inches in width, 8-inch nominal depth for openings 72 to 120 inches in width,
and not less than 10-inch nominal depth for openings 10 to 12 feet in width.

2. For load-bearing walls, provide jamb studs as indicated. Provide headers of depth
indicated.

INSTALLATION OF CEILING JOIST AND RAFTER FRAMING

Ceiling Joists: Install with crown edge up and complying with requirements specified above for
floor joists. Face nail to ends of parallel rafters.

Rafters: Notch to fit exterior wall plates and use metal framing anchors. Double rafters to form
headers and trimmers at openings in roof framing, if any, and support with metal hangers.
Where rafters abut at ridge, place directly opposite each other and nail to ridge member or use
metal ridge hangers.

Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if
any.

PROTECTION

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.

Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet
enough 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 06 10 00
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SECTION 06 13 00 - HEAVY TIMBER CONSTRUCTION

PART 1 - GENERAL

11

1.2

1.3

14

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. Framing using timbers.

Related Requirements:

1. Section 06 10 00 "Rough Carpentry” for dimension lumber items associated with heavy
timber framing.

DEFINITIONS

Timbers: Lumber of 5 inches nominal or greater in least dimension.

Inspection 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: Southern Pine Inspection Bureau (The).

WCLIB: West Coast Lumber Inspection Bureau.
WWPA: Western Wood Products Association.

ogakrwhE

ACTION SUBMITTALS
Product Data: For timber connectors.
1. For timber connectors. Include installation instructions.

Shop Drawings: For heavy timber framing. Show layout, dimensions of each member, and
details of connections.

Samples: Not less than 5 inches wide by 24 inches long, showing the range of variation to be
expected in appearance, including surface texture, of wood products. Apply a coat of
penetrating sealer to Samples.
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A

B.

1.6

A.

B.

INFORMATIONAL SUBMITTALS
Material Certificates:

1. For timbers specified to comply with minimum allowable unit stresses. Indicate species
and grade selected for each use and design values approved by ALSC's Board of Review.

Certificates of Inspection: Issued by lumber-grading agency for exposed timber not marked with
grade stamp.
DELIVERY, STORAGE, AND HANDLING

Schedule delivery of materials to avoid extended on-site storage and to avoid delaying the
Work.

Store materials under cover and protected from weather and contact with damp or wet surfaces.
Provide for air circulation within and around stacks and under temporary coverings.

PART 2 - PRODUCTS

2.1 TIMBER
A.  Comply with DOC PS 20 and with grading rules of lumber-grading agencies certified by

ALSC's Board of Review as applicable.

1. Factory mark each item of timber with grade stamp of grading agency.

2. For exposed timber indicated to receive a stained or natural finish, apply grade stamps to
surfaces that are not exposed to view, or omit grade stamps and provide certificates of
grade compliance issued by grading agency.

B.  Timber Species and Grade: As indicated.
C.  Moisture Content: Provide timber with 19 percent maximum moisture content at time of
dressing.
D.  Dressing: Provide timber that is rough sawn (Rgh) unless otherwise indicated.
2.2 TIMBER CONNECTORS
A. Size, material, and dimensions: As indicated.
2.3 MISCELLANEOUS MATERIALS
A.  End Sealer: Manufacturer's standard, transparent, colorless wood sealer that is effective in
retarding the transmission of moisture at cross-grain cuts and is compatible with indicated
finish.
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A.

@

D.

E.

Penetrating Sealer: Manufacturer's standard, transparent, penetrating wood sealer that is
compatible with indicated finish.
FABRICATION

Camber: Fabricate horizontal members and inclined members with a slope of less than 1:1, with
natural convex bow (crown) up, to provide camber.

Shop fabricate members by cutting and restoring exposed surfaces to match specified surfacing.
Finish exposed surfaces to remove planing or surfacing marks, and to provide a finish
equivalent to that produced by machine sanding with No. 120 grit sandpaper.

Predrill for fasteners and assembly of units.

Coat crosscuts with end sealer.

Seal Coat: After fabricating and surfacing each unit, apply a saturation coat of penetrating sealer
on surfaces of each unit except for treated wood where the treatment included a water repellent.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  General: Erect heavy timber framing true and plumb. Provide temporary bracing to maintain
lines and levels until permanent supporting members are in place.

1. Install horizontal and sloping members with crown edge up, and provide not less than 4
inches of bearing on supports. Provide continuous members unless otherwise indicated;
tie together over supports with metal strap ties if not continuous.

2. Handle and temporarily support heavy timber framing to prevent surface damage,
compression, and other effects that might interfere with indicated finish.

B.  Cutting: Avoid extra cutting after fabrication. Where field fitting is unavoidable, comply with
requirements for shop fabrication.
C.  Fitting: Fit members by cutting and restoring exposed surfaces to match specified surfacing.

1. Predrill for fasteners using timber connectors as templates.

2. Finish exposed surfaces to remove planing or surfacing marks, and to provide a finish
equivalent to that produced by machine sanding with No. 120 grit sandpaper.

3. Coat crosscuts with end sealer.

D. Install timber connectors as indicated.

1. Unless otherwise indicated, install bolts with same orientation within each connection
and in similar connections.

2. Install bolts with orientation as indicated or, if not indicated, as directed by Contracting
Officer.
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3.2 ADJUSTING

A.  Repair damaged surfaces and finishes after completing erection. Replace damaged heavy timber
framing if repairs are not approved by Contracting Officer.

END OF SECTION 06 13 00
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SECTION 06 16 00 - SHEATHING

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. Wall sheathing.
2. Roof sheathing.
B.  Related Requirements:
1. Section 06 10 00 "Rough Carpentry" plywood backing panels.
2. Section 07 25 00 "Weather Barriers" for water-resistive barrier applied over wall
sheathing.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review barrier, protection, and work scheduling.
14 ACTION SUBMITTALS
A.  Product Data: For each type of factory-fabricated product. Indicate component materials and
dimensions and include construction and application details.
15 DELIVERY, STORAGE, AND HANDLING
A.  Stack panels flat with spacers beneath and between each bundle to provide air circulation.
Protect sheathing from weather by covering with waterproof sheeting, securely anchored.
Provide for air circulation around stacks and under coverings.
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PART 2 - PRODUCTS

2.1

A

2.2

2.3

24

WOOD PANEL PRODUCTS

Emissions: Products shall meet the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Thickness: As needed to comply with requirements specified, but not less than thickness
indicated.

Factory mark panels to indicate compliance with applicable standard.

WALL SHEATHING
Plywood Sheathing: Either DOC PS 1 or DOC PS 2, Exposure 1 sheathing.

1. Span Rating: As indicated.
2. Nominal Thickness: As indicated.

Oriented-Strand-Board Sheathing: DOC PS 2, Exposure 1 sheathing.

1. Span Rating: As indicated.

2. Nominal Thickness: As indicated.

ROOF SHEATHING

Plywood Sheathing: Either DOC PS 1 or DOC PS 2, Exposure 1 sheathing.

1. Span Rating: As indicated.
2. Nominal Thickness: As indicated.

Oriented-Strand-Board Sheathing: DOC PS 2, Exposure 1 sheathing.
1. Span Rating: As indicated.

2. Nominal Thickness: As indicated.

FASTENERS

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

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.
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PART 3 - EXECUTION

3.1

3.2

A

INSTALLATION, GENERAL

Do not use materials with defects that impair quality of sheathing or pieces that are too small to
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces
do not span between fewer than three support members.

Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting
construction unless otherwise indicated.

Securely attach to substrate by fastening as indicated, complying with the following:

1. Table 2304.9.1, "Fastening Schedule,” in the ICC's International Building Code.
2. ICC-ES evaluation report for fastener.

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. Install fasteners without splitting wood.

Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so
these materials are installed in sequence and manner that prevent exterior moisture from passing
through completed assembly.

Coordinate sheathing installation with installation of materials installed over sheathing so
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is
forecast.

WOOD STRUCTURAL PANEL INSTALLATION

General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood
Construction Guide," for types of structural-use panels and applications indicated.

Fastening Methods: Fasten panels as indicated below:
1. Wall and Roof Sheathing:

a. Nail to wood framing.
b. Space panels 1/8 inch (3 mm) apart at edges and ends.

END OF SECTION 06 16 00
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SECTION 06 17 53 - SHOP-FABRICATED WOOD TRUSSES

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. Wood roof trusses.
2. Wood girder and drag trusses.
1.3 ALLOWANCES
A.  Provide wood truss bracing under the Metal-Plate-Connected Truss Bracing Allowance.
1.4 DEFINITIONS
A.  Metal-Plate-Connected Wood Trusses: Planar structural units consisting of metal-plate-
connected members fabricated from dimension lumber and cut and assembled before delivery to
Project site.
15 ACTION SUBMITTALS
A.  Product Data: For metal-plate connectors, metal truss accessories, and fasteners.
B.  Shop Drawings: Show fabrication and installation details for trusses.
1. Show location, pitch, span, camber, configuration, and spacing for each type of truss
required.
2. Indicate sizes, stress grades, and species of lumber.
3. Indicate locations of permanent bracing required to prevent buckling of individual truss
members due to design loads.
4. Indicate locations, sizes, and materials for permanent bracing required to prevent
buckling of individual truss members due to design loads.
5. Indicate type, size, material, finish, design values, orientation, and location of metal
connector plates.
6. Show splice details and bearing details.
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1.7

18

Delegated-Design Submittal: For metal-plate-connected wood trusses indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Material Certificates: For dimension lumber specified to comply with minimum specific
gravity. Indicate species and grade selected for each use and specific gravity.

Product Certificates: For metal-plate-connected wood trusses, signed by officer of truss-
fabricating firm.

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

1. Metal-plate connectors.
2. Metal truss accessories.

QUALITY ASSURANCE

Metal Connector-Plate Manufacturer Qualifications: A manufacturer that is a member of TPI
and that complies with quality-control procedures in TPI 1 for manufacture of connector plates.

1. Manufacturer's responsibilities include providing professional engineering services
needed to assume engineering responsibility.

2. Engineering Responsibility: Preparation of Shop Drawings and comprehensive
engineering analysis by a qualified professional engineer.

Fabricator Qualifications: Shop that participates in a recognized quality-assurance program,
complies with quality-control procedures in TPI 1, and involves third-party inspection by an
independent testing and inspecting agency acceptable to Contracting Officer and authorities
having jurisdiction.

DELIVERY, STORAGE, AND HANDLING

Handle and store trusses to comply with recommendations in SBCA BCSI, "Building
Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, &
Bracing Metal Plate Connected Wood Trusses."

1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending.
2. Protect trusses from weather by covering with waterproof sheeting, securely anchored.
3. Provide for air circulation around stacks and under coverings.

Inspect trusses showing discoloration, corrosion, or other evidence of deterioration. Discard and
replace trusses that are damaged or defective.
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PART 2 - PRODUCTS

2.1

A

2.2

2.3

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design metal-plate-connected wood trusses.

Structural Performance: Metal-plate-connected wood trusses shall be capable of withstanding
design loads within limits and under conditions indicated. Comply with requirements in TPI 1
unless more stringent requirements are specified below.

1. Design Loads: As indicated.
2. Maximum Deflection under Design Loads: As indicated.

Comply with applicable requirements and recommendations of TPI1, TPIDSB, and
SBCA BCsI.

Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National

Design Specifications for Wood Construction” and its "Supplement.”

DIMENSION LUMBER

Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the American

Lumber Standard Committee (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. For exposed lumber indicated to receive a stained or natural finish, omit grade stamp and
provide certificates of grade compliance issued by grading agency.

3. Provide dressed lumber, S4S.

4, Provide dry lumber with 19 percent maximum moisture content at time of dressing.

Minimum Chord Size for Roof Trusses: 2 by 6 inches nominal for top chords.

Minimum Specific Gravity for Top Chords: 0.50.

Permanent Bracing: Provide wood bracing that complies with requirements for miscellaneous

lumber in Section 061000 "Rough Carpentry."

METAL CONNECTOR PLATES

Fabricate connector plates to comply with TPI 1.

Hot-Dip Galvanized-Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-strength

low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS

Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) thick.

1. Use for interior locations unless otherwise indicated.
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2.5

2.6

2.7

FASTENERS

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

1. Provide fasteners for use with metal framing anchors that comply with written
recommendations of metal framing manufacturer.

Nails, Brads, and Staples: ASTM F1667.

METAL FRAMING ANCHORS AND ACCESSORIES

Allowable design loads, as published by manufacturer, shall comply with or exceed those
indicated of basis-of-design products. Manufacturer's published values shall be determined from
empirical data or by rational engineering analysis and demonstrated by comprehensive testing
performed by a qualified independent testing agency. Framing anchors shall be punched for
fasteners adequate to withstand same loads as framing anchors.

Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M,
G60 (Z180) coating designation.

1. Use for interior locations unless otherwise indicated.

Truss Tie-Downs (Hurricane or Seismic Ties): As indicated.

Roof Truss Clips: As indicated.

Roof Truss Bracing/Spacers: U-shaped channels, 1-1/2 inches (38 mm) wide by 1 inch (25 mm)
deep by 0.040 inch (1.0 mm) thick, made to fit between two adjacent trusses and accurately

space them apart, and with tabs having metal teeth for fastening to trusses.

Drag Strut Connectors: As indicated.

MISCELLANEOUS MATERIALS

Galvanizing Repair Paint: SSPC-Paint 20, with dry film containing a minimum of 92 percent
zinc dust by weight.

FABRICATION

Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.

Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details
required to withstand design loads for types of joint designs indicated.

Assemble truss members in design configuration indicated; use jigs or other means to ensure
uniformity and accuracy of assembly, with joints closely fitted to comply with tolerances in
TPI 1. Position members to produce design camber indicated.
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D.

2.8

A.

B.

1. Fabricate wood trusses within manufacturing tolerances in TPI 1.

Connect truss members by metal connector plates located and securely embedded
simultaneously in both sides of wood members by air or hydraulic press.

SOURCE QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform special
inspections.

1. Provide special inspector with access to fabricator's documentation of detailed fabrication
and quality-control procedures that provide a basis for inspection control of the
workmanship and the fabricator's ability to conform to approved construction documents
and referenced standards.

2. Provide special inspector with access to places where wood trusses are being fabricated
to perform inspections.

Correct deficiencies in Work that special inspections indicate do not comply with the Contract
Documents.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Install wood trusses only after supporting construction is in place and is braced and secured.

B. If trusses are delivered to Project site in more than one piece, assemble trusses before installing.

C.  Hoist trusses in place by lifting equipment suited to sizes and types of trusses required,
exercising care not to damage truss members or joints by out-of-plane bending or other causes.

D. Install and brace trusses according to TPl recommendations and as indicated.

E. Install trusses plumb, square, and true to line and securely fasten to supporting construction.

F. Space trusses as indicated; adjust and align trusses in location before permanently fastening.

G.  Anchor trusses securely at bearing points; use metal truss tie-downs as applicable. Install
fasteners through each fastener hole in metal framing anchors according to manufacturer's
fastening schedules and written instructions.

H.  Securely connect each truss ply required for forming built-up girder trusses.

1. Anchor trusses to girder trusses as indicated.

I Install and fasten permanent bracing during truss erection and before construction loads are

applied. Anchor ends of permanent bracing where terminating at walls or beams.
1. Install bracing to comply with Section 061000 "Rough Carpentry."
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3.2

3.3

2. Install and fasten strongback bracing vertically against vertical web of parallel-chord
floor trusses at centers indicated.

Install wood trusses within installation tolerances in TPI 1.

Do not alter trusses in field. Do not cut, drill, notch, or remove truss members.

Replace wood trusses that are damaged or do not comply with requirements.

1. Damaged trusses may be repaired according to truss repair details signed and sealed by
the qualified professional engineer responsible for truss design, when approved by
Contracting Officer.

REPAIRS AND PROTECTION

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.

Protect wood trusses from weather. If, despite protection, wood trusses become wet, apply
EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-
registered label.

Repair damaged galvanized coatings on exposed surfaces according to ASTM A780/A780M
and manufacturer's written instructions.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform special
inspections to verify that temporary installation restraint/bracing and the permanent individual
truss member restraint/bracing are installed in accordance with the approved truss submittal
package.

END OF SECTION 06 17 53
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SECTION 06 41 16 - PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS

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. Plastic-laminate-faced architectural cabinets.

2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-faced
architectural cabinets unless concealed within other construction before cabinet
installation.

B.  Related Requirements:

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips
required for installing cabinets and concealed within other construction before cabinet
installation.

2. Section 123661.16 "Solid Surfacing Countertops."

13 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product, including panel products, high-pressure decorative
laminate, adhesive for bonding plastic laminate and cabinet hardware and accessories.

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

B.  Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale
details, attachment devices, and other components.

1. Show details full size.

2. Show locations and sizes of furring, blocking, and hanging strips, including concealed
blocking and reinforcement specified in other Sections.

3. Show locations and sizes of cutouts and holes for electrical switches and outlets and other
items installed in architectural plastic-laminate cabinets.

C.  Samples for Initial Selection:
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16

1.7

1. Plastic laminates.
2. PVC edge material.
3. Thermoset decorative panels.

Samples for Verification:

1. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface finish, with one
sample applied to core material and specified edge material applied to one edge.

2. Thermoset decorative panels, 8 by 10 inches, for each color, pattern, and surface
finish, with edge banding on one edge.

3. Corner pieces as follows:

a. Cabinet-front frame joints between stiles and rails, as well as exposed end pieces,
18 inches high by 18 inches wide by 6 inches deep.
b. Miter joints for standing trim.

4, Exposed cabinet hardware and accessories, one unit for each type and finish.

INFORMATIONAL SUBMITTALS
Quialification Data: For fabricator and installer.
Product Certificates: For the following:
Composite wood and agrifiber products.
Thermoset decorative panels.

High-pressure decorative laminate.
Adhesives.

ropndE

QUALITY ASSURANCE

Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products
similar to those required for this Project and whose products have a record of successful in-service
performance.

Installer Qualifications: Fabricator of products.

Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

1. Build mockups of typical plastic-laminate cabinets as shown on Drawings.
2. 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

Do not deliver cabinets until painting and similar operations that could damage woodwork have
been completed in installation areas. If cabinets must be stored in other than installation areas,
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1.8

A.

B.

C.

1.9

A

B.

store only in areas where environmental conditions comply with requirements specified in "Field
Conditions™ Article.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work
is complete, and HVAC system is operating and maintaining temperature between 60 and 90
deg F and relative humidity between 43 and 70 percent during the remainder of the construction
period.

Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions
of other construction by field measurements before fabrication, and indicate measurements on
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying
the Work.

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field
measurements before being enclosed, and indicate measurements on Shop Drawings.

Established Dimensions: Where cabinets are indicated to fit to other construction, establish
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and
coordinate construction to ensure that actual dimensions correspond to established dimensions.

COORDINATION

Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related
units of Work specified in other Sections to ensure that cabinets can be supported and installed as
indicated.

Hardware Coordination: Distribute copies of approved hardware schedule specified in Section 08
71 11 "Door Hardware (Descriptive Specification)" to fabricator of architectural woodwork;
coordinate Shop Drawings and fabrication with hardware requirements.

PART 2 - PRODUCTS

2.1 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS
A.  Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork

Standards" for grades of architectural plastic-laminate cabinets indicated for construction,

finishes, installation, and other requirements.

1. The Contract Documents contain selections chosen from options in the quality standard
and additional requirements beyond those of the quality standard. Comply with those
selections and requirements in addition to the quality standard.

B.  Grade: Custom.
C.  Type of Construction: Frameless.
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D. Cabinet, Door, and Drawer Front Interface Style: Flush overlay.
E. Reveal Dimension: 1/2 inch.

F. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as
required by woodwork quality standard.

1. Manufacturers: Subject to compliance with requirements, provide products as indicated
on the drawings — finish schedule.

G. Laminate Cladding for Exposed Surfaces:

Horizontal Surfaces: Grade HGS.

Postformed Surfaces: Grade HGP.

Vertical Surfaces: Grade VGS.

Edges: Grade HGS where indicated, PVC edge banding, 0.02 inch thick where indicated,
matching laminate in color, pattern, and finish.

5. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels, unless otherwise
indicated.

el N =

H.  Materials for Semiexposed Surfaces:
1. Surfaces Other Than Drawer Bodies: Thermoset decorative panels.

a. Edges of Plastic-Laminate Shelves: PVC edge banding, 0.02-inch thick, matching
laminate in color, pattern, and finish.

b. Edges of Thermoset Decorative Panel Shelves: PVC edge banding,0.2 inch thick.

C. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide
surface of high-pressure decorative laminate, NEMA LD 3, Grade VGS, unless
otherwise indicated.

2. Drawer Sides and Backs: Thermoset decorative panels with PVC or polyester edge
banding.
3. Drawer Bottoms: (9) ply Baltic Birch plywood.

l. Dust Panels: 1/4-inch plywood above compartments and drawers unless located directly under
tops.

J. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative
laminate, NEMA LD 3, Grade BKL.

K.  Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws
from interior of body.

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical
fasteners or glued dovetail joints.

L. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures
of exposed laminate surfaces complying with the following requirements:

1. As selected by Contracting Officer from laminate manufacturer's standard offering.
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2.2

2.3

WOOD MATERIALS (Select from the following)

Wood Products: Provide materials that comply with requirements of referenced quality standard
for each type of woodwork and quality grade specified unless otherwise indicated.

1. Wood Moisture Content: 4 to 9 percent.

Composite Wood and Agrifiber Products: Provide materials that comply with requirements of
referenced quality standard for each type of woodwork and quality grade specified unless
otherwise indicated.

1. Recycled Content of Medium-Density Fiberboard not less than 20 percent.

2. Medium-Density Fiberboard: ANSI A208.2, Grade 130, made with binder containing no
urea formaldehyde.

3. Softwood Plywood: DOC PS 1, medium-density overlay.

4, Thermoset Decorative Panels: Particleboard or medium-density fiberboard finished with
thermally fused, melamine-impregnated decorative paper and complying with
requirements of NEMA LD 3, Grade VGL, for test methods 3.3, 3.4, 3.6, 3.8, and 3.10.

CABINET HARDWARE AND ACCESSORIES

General: Provide cabinet hardware and accessory materials associated with architectural cabinets
except for items specified in Section 087111 "Door Hardware (Descriptive Specification)."

Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 110 degrees of
opening, self-closing.

1. Basis of Design Product: Subject to compliance with requirements furnish and install
Blum, Clip Top Blumotion 120 hinges, or a comparable Approved Equal product
acceptable to the Contracting Officer.

Pulls: 3 inch Tab Drawer Pulls.

1. Basis of Design Product: Mackett, #DP254A — 3 inch Tab Drawer Pulls with 1.5 inch
projection. Finish: Brushed Black.

Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081.
Shelf Rests: BHMA A156.9, B04013; metal, 5 mm, two-pin type with shelf hold-down clip.
Drawer Runner Systems: Concealed runners for wood drawers:
1. Box Drawer Runners, Light to Medium Duty Drawers, 16” wide or less:
a. Basis of Design Product: Blum Tandem Plus Blumotion #568, self closing full
extension slides with 75 - 100 Ib./pr. (45 kg) load rating. Standard finish. or a

comparable Approved Equal product acceptable to Contracting Officer.

2. Box Drawer Runners, Heavy Duty Drawers, 24" wide or less:
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a. Basis of Design Product: Blum Tandem Plus Blumotion #568H, heavy duty self
closing full extension slides with 110 - 125 Ib./pr. (45 kg) load rating. Standard
finish. or a comparable Approved Equal product acceptable to Contracting Officer.

G.  Door Locks: ANSI/BHMA A156.11, E07121.

H. Drawer Locks: ANSI/BHMA A156.11, EQ7041.

. Door and Drawer Silencers: BHMA A156.16, L03011.

J. Grommets for Cable Passage: 2-inch OD, molded-plastic grommets and matching plastic caps
with slot for wire passage.

1. Color: Black.

K.  Exposed Hardware Finishes: For exposed hardware, provide finish that complies with
BHMA A156.18 for BHMA finish number indicated.

1. Satin Chromium Plated: BHMA 613 for brass or bronze base; BHMA 652 for steel base.
2. Satin Stainless Steel: BHMA 613.

L. For concealed hardware, provide manufacturer's standard finish that complies with product class

requirements in BHMA A156.9.
2.4 MISCELLANEOUS MATERIALS

A.  Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln dried to less
than 15 percent moisture content. Refer to Division 06 Section “Miscellaneous Rough Carpentry.

B.  Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

C.  Adhesives: Do not use adhesives that contain urea formaldehyde.

D.  Adhesives: Use low VOC adhesives.

E.  Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces.
2.5 FABRICATION

A.  Fabricate cabinets to dimensions, profiles, and details indicated.

B.  Complete fabrication, including assembly and hardware application, to maximum extent possible
before shipment to Project site. Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming,
and fitting.
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C.

1. Notify Contracting Officer seven days in advance of the dates and times woodwork
fabrication will be complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.
Install dowels, screws, bolted connectors, and other fastening devices that can be removed
after trial fitting. Verify that various parts fit as intended and check measurements of
assemblies against field measurements before disassembling for shipment.

Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work,
and similar items. Locate openings accurately and use templates or roughing-in diagrams to
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and
burrs.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Before installation, condition cabinets to average prevailing humidity conditions in installation
areas.

B.  Before installing cabinets, examine shop-fabricated work for completion and complete work as
required.

3.2 INSTALLATION

A.  Grade: Install cabinets to comply with same grade as item to be installed.

B.  Assemble cabinets and complete fabrication at Project site to the extent that it was not completed
in the shop.

C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install
level and plumb to a tolerance of 1/8 inch in 96 inches.

D.  Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at
cuts.

E.  Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with
countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws
for exposed fastening, countersunk and filled flush with woodwork.

1. Use filler matching finish of items being installed.

F. Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately
aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered
operation. Complete installation of hardware and accessory items as indicated.

1. Install cabinets with no more than 1/8 inch in 96-inchsag, bow, or other variation from a
straight line.
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2. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16
inches o.c. with No. 10 wafer-head screws sized for not less than 1-1/2-inchpenetration
into wood blocking, or hanging strips. No. 10 wafer-head sheet metal screws through metal
backing or metal framing behind wall finish. Use toggle bolts through metal backing or
metal framing behind wall finish.

3.3 ADJUSTING AND CLEANING

A.  Repair damaged and defective cabinets, where possible, to eliminate functional and visual
defects; where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.

B.  Clean, lubricate, and adjust hardware.

C.  Clean cabinets on exposed and semi-exposed surfaces.

END OF SECTION 06 41 16

ROMO - 316223 064116-8
PLASTIC-LAMINATE-FACED
ARCHITECTURAL CABINETS



SECTION 07 11 00 - DAMPPROOFING

PART 1 - GENERAL

11

A.

B.

1.2

A

1.3

A

B.

14

A

B.

SUMMARY

Section Includes:

1. Cold-applied, emulsified-asphalt dampproofing.

Related Requirements:

1. Section 03 30 00 “Cast-in-Place Concrete” for substrate preparation coordination for
surfaces to receive dampproofing.

SUBMITTALS

Product Data: For each type of product indicated. Include recommendations for method of

application, primer, number of coats, coverage or thickness, and protection course.

QUALITY ASSURANCE

Applicator Qualifications: A firm experienced in applying crystalline waterproofing similar in

material, design, and extent to that indicated for this Project, whose work has resulted in

applications with a record of successful in-service performance

Compatibility: Dampproofing shall be compatible with all substrates and materials in contact

with bituminous dampproofing.

PROJECT CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit asphalt dampproofing to be performed according to manufacturers' written

instructions.

Ventilation: Provide adequate ventilation during application of dampproofing in enclosed spaces.
Maintain ventilation until dampproofing has thoroughly cured.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Source Limitations: Obtain primary dampproofing materials and primers from single source from
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2.2

2.3

A.

A

E.

single manufacturer. Provide auxiliary materials recommended in writing by manufacturer of
primary materials.

BITUMINOUS DAMPPROOFING
Cold-Applied, Emulsified-Asphalt Dampproofing:

1. Trowel Coats: ASTM D 1227, Type Il, Class 1.
2. Fibered Brush and Spray Coats: ASTM D 1227, Type Il, Class 1.
3. Brush and Spray Coats: ASTM D 1227, Type IlI, Class 1.

AUXILIARY MATERIALS

Furnish auxiliary materials recommended in writing by dampproofing manufacturer for intended
use and compatible with dampproofing.

Emulsified-Asphalt Primer: ASTM D1227, Type lll, Class 1, except diluted with water as
recommended in writing by manufacturer.

Patching Compound:

1. Cementitious: Factory-premixed cementitious repair mortar, crack filler, or sealant
recommended by waterproofing manufacturer for filling and patching tie holes,
honeycombs, reveals, and other imperfections; and compatible with substrate and other
materials indicated.

2. Bituminous: Epoxy or latex-modified repair mortar or asbestos-free fibered mastic of type
recommended in writing by dampproofing manufacturer for application.

Protection Course: Provide one of the following, and compatible with materials in contact with:

1. ASTM D6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure
laminated between two asphalt-saturated fibrous liners.

2. Smooth-surfaced roll roofing complying with ASTM D 6380/D 6380M, Class S, Type IlI.

Water: Potable.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates, with Applicator present, for compliance with requirements for surface
smoothness and other conditions affecting performance of work.
B.  Proceed with application only after substrate construction and penetrating work have been
completed and unsatisfactory conditions have been corrected.
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3.2

3.3

PREPARATION
Comply with manufacturer's written instructions.

Protection of Other Work: Mask or otherwise protect adjoining exposed surfaces from being
stained, spotted, or coated with dampproofing. Prevent dampproofing materials from entering
and clogging weep holes, drains and other openings.

Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and
apply bond breakers if any, as recommended by prime material manufacturer.

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

Surface Preparation: Remove efflorescence, chalk, dust, dirt, mortar spatter, grease, oils, paint,
curing compounds, and form-release agents to ensure that waterproofing bonds to surfaces.

1. Clean concrete surfaces according to ASTM D4258.

a. Scratch- and Float-Finished Concrete: Etch with 10 percent muriatic acid solution
according to ASTM D4260.

b. Smooth-Formed and Trowel-Finished Concrete: Prepare by mechanical abrading or
abrasive-blast cleaning according to ASTM D4259.

Repair damaged or unsatisfactory substrate with patching compound.

Apply patching compound to patch and fill tie holes, honeycombs, reveals, and other
imperfections

APPLICATION, GENERAL

Comply with manufacturer's written recommendations unless more stringent requirements are
indicated or required by Project conditions to ensure satisfactory performance of dampproofing.

1. Apply primer as recommended by manufacturer.

2. Apply additional coats if recommended by manufacturer or required to achieve coverages
indicated.

3. Allow each coat of dampproofing to cure 24 hours before applying subsequent coats.

Where dampproofing footings and foundation walls, apply from finished-grade line to top of
footing; extend over top of footing and down a minimum of 6 inches over outside face of footing.

1. Extend dampproofing 12 inches onto intersecting walls and footings, but do not extend
onto surfaces exposed to view when Project is completed.

2. Install flashings and corner protection stripping at internal and external corners, changes in
plane, construction joints, cracks, and where indicated as "reinforced,” by embedding an
8-inch-wide strip of asphalt-coated glass fabric in a heavy coat of dampproofing.
Dampproofing coat for embedding fabric is in addition to other coats required.
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3.4

3.5

3.6

COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

Concrete Foundations: Apply two brush or spray coats at not less than 1.5 gal./100 sq. ft. for first
coat and 1 gal./100 sq. ft. for second coat or one trowel coat at not less than 4 gal./100 sq. ft.

Unexposed Face of Concrete Retaining Walls at Backfill: Apply one brush or spray coat at not
less than 1.25 gal./100 sq.

1. Do not apply to back of walls exposed on front faces. Apply cementitious dampproofing
to areas concealed where used on same assemblies or applications.
PROTECTION COURSE INSTALLATION

Install protection course over completed-and-cured dampproofing. Comply with dampproofing-
material and protection-course manufacturers' written instructions for attaching protection course.

1. Install protection course within 24 hours of dampproofing installation (while coating is
tacky) to ensure adhesion.

CLEANING AND PROTECTION

Remove dampproofing materials from surfaces not intended to receive dampproofing.

Correct dampproofing that does not comply with requirements; repair substrates, and reapply
dampproofing.

Do not backfill at areas with dampproofing without protection course.

END OF SECTION 07 11 00
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SECTION 07 21 00 - THERMAL INSULATION
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Fiberglass batt insulation, for walls and attic space.
2. Rigid insulation for exterior walls, under concrete slabs and foundation walls.

B.  Related Requirements:
1 Section 03 30 00 “Cast-in-Place Concrete” for insulation installed under slabs.
2 Section 07 22 16 “Nailbase Insulated Panels”.
3. Section 07 26 00 “Vapor Retarders”.
4 Section 09 29 00 “Gypsum Board” for sound attenuation blankets.

1.2 SUBMITTALS

A.  Product Data: For each type of product required for installation.

1. Installation instructions.

B.  Product Test Reports: For each product, for tests performed by a qualified testing agency.

C. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each
element of the building thermal envelope.

1. Sign, date, and post the certification in a conspicuous location on Project site.
D.  Product Test Reports: For each product, for tests performed by a qualified testing agency.

E. Research Reports: For foam-plastic insulation, from ICC-ES.

1.3 QUALITY ASSURANCE
A.  Source Limitations: Obtain each type of building insulation through one source.
B.  Formaldehyde-Free: Batt insulation products shall not contain formaldehyde (or formaldehyde
precursors). Provide Third Party Certification with UL Environmental Claim Validation;

industries.ul.com.

C.  Recycled Content: Batt insulation products shall contain a minimum of 50 percent post-consumer
recycled glass content. Provide UL Environmental Claim Validation; industries.ul.com.
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1.4

A.

B.

DELIVERY, STORAGE, AND HANDLING
Protect insulation materials from physical damage and from deterioration due to moisture, soiling,
and other sources. Store inside and in a dry location. Comply with manufacturer's written

instructions for handling, storing, and protecting during installation.

Protect foam-plastic board insulation as follows:

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

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project
site until just before installation time.

3. Quickly complete installation and concealment of foam-plastic board insulation in each

area of construction.

PART 2 - PRODUCTS

2.1 FIBERGLASS BATT INSULATION
A.  General: Shall contain minimum 50 percent post-consumer recycled content, as Validated by UL
Environment. Formaldehyde-free (no phenol/formaldehyde (PF) binder); Product shall be made
with a renewable bio-based thermosetting resin and validated formaldehyde-free by UL
Environment
1. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.
B.  Fiberglass Batts, Unfaced: Glass-Fiber Blankets, ASTM C665, Type [; passing ASTM E136 for
combustion characteristics.
1. R-value: As indicated; fill stud cavity.
2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
4, Product: Unfaced Batts by Johns Manville.
2.2 RIGID INSULATION, EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD
INSULATION
A.  Extruded Polystyrene Board Insulation, Type IV: ASTM C578, Type IV, 25-psi minimum
compressive strength; unfaced.
1. Basis-of-Design Product: Subject to compliance with requirements, provide Owens
Corning; Foamular 250 or a comparable product by one of the following:
a. DiversiFoam Products.
b. DuPont de Nemours, Inc.
c. Kingspan Insulation LLC.
d. The Dow Chemical Company.
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MINERAL WOOL
A. Permitted
ACCESSORIES
B.  Insulation for Miscellaneous Voids:
1. Glass-Fiber Insulation: ASTM C 764, Type 11, loose fill; with maximum flame-spread and
smoke-developed indexes of 5, per ASTM E 84.
2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type I, closed cell, with maximum
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.
C.  Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier

materials, and with demonstrated capability to bond insulation securely to substrates without
damaging insulation and substrates.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Clean substrates of substances that are harmful to insulation, including removing projections
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.
B.  Preinstallation Testing: Verify wood framing moisture content.
1. Moisture Testing:
a. Use calibrated, pin-type moisture meters, designed for testing wood, to measure
moisture content of wood framing and interior face of plywood surfaces.
b. Document test locations. Include date, time, location, temperature and relative
humidity.
2. Perform tests so that each test does not exceed 30 linear feet and one story; evenly spaced
across walls in installation areas.
a. Perform additional tests where framing has been exposed to precipitation.
3. Moisture content shall not exceed 18 percent maximum and not greater than allowable
percent recommended by insulation manufacturer.
4. Where area(s) exceed moisture limits, dry or postpone installation for duration required to
meet specified limits. Retest to verify.
5. Submit test reports.
C. Do not install insulation in framed cavities until moisture content in wood framing is within
acceptable limits.
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3.5

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
applications.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,
rain, or snow at any time.

Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill
voids with insulation. Remove projections that interfere with placement.

Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths,
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or
required to make up total thickness or to achieve R-value.

INSTALLATION OF SLAB INSULATION

On vertical slab edge and foundation surfaces, set insulation units using manufacturer's
recommended adhesive according to manufacturer's written instructions.

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior grade
line, and outward distance indicated.

On horizontal surfaces, loosely lay insulation units according to manufacturer's written
instructions. Stagger end joints and tightly abut insulation units.

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior grade
line, and outward distance indicated.

Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing
according to manufacturer's written instructions.

INSTALLATION OF FOUNDATION WALL INSULATION

Butt panels together for tight fit.

Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing
according to manufacturer's written instructions.

INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

Blanket Insulation: Install in cavities formed by framing members according to the following
requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If more
than one length is required to fill the cavities, provide lengths that will produce a snug fit
between ends.
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3.7

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume
equaling a density of approximately 2.5 1b/cu. ft..

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

FIELD QUALITY CONTROL

Testing Agency: Contracting Officer may engage an independent testing and inspection agency
to verify installation requirements have been met, including moisture content of wood.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect completed insulation and vapor retarder installation before covering with other
construction, and provide written report stating that installation complies with manufacturer's
written instructions.

Inspections: Contractor shall verify installation of vapor retarders are sealed with penetrations
and terminations complete prior to start of covering work.

PROTECTION

Protect installed insulation 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 07 21 00
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SECTION 07 22 16 — NAILBASE INSULATED PANELS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes nailbase insulation panel system.
B.  Related Requirements:
1. Section 06 16 00 "Sheathing" for roof sheathing.
2. Section 07 41 11 “Formed Metal Wall Panels” for fastening requirements.
1.2 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.

1. Meet with Contracting Officer, Contractor, nailbase panel installer, metal panel
manufacturer's representative and installers whose work interfaces with or affects
nailbase panels, including installers of roof accessories and roof-mounted equipment.

2. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

3. Review methods and procedures related to nailbase panel installation, including
manufacturer's written instructions.

4. Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

5. Review structural loading limitations of trusses and roof framing members during and
after roofing.

6. Review flashings, special details, drainage, penetrations, equipment curbs, and condition
of other construction that affect nailbase panels.

7. Review governing regulations and requirements for insurance, certificates, and tests and
inspections if applicable.

8. Review temporary protection requirements for nailbase panel systems during and after
installation.

9. Review of procedures for repair of nailbase panels damaged after installation.

10. Document proceedings, including corrective measures and actions required, and furnish
copy of record to each participant.

13 ACTION SUBMITTALS
A. Product Data: For nailbase roof panels. Include construction details, material descriptions,
dimensions of individual components and profiles, and finishes for each type of panel and
accessory.
B.  Shop Drawings:
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1.6

1.7

1. 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.

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not
less than 1-1/2 inches per 12 inches.

Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicated below.

1. Nailbase Panels: Two 12 inches long x 12 inches wide to show how panels interlock and
fasten together and to the framing. Include clips, fasteners, closures, and other metal
panel accessories.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Product Test Reports: For foamed-insulation-core of nailbase roof panels, for tests performed
by a qualified testing agency.

Field quality-control reports.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For nailbase panels to include in maintenance manuals.

QUALITY ASSURANCE

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

DELIVERY, STORAGE, AND HANDLING

Deliver components, protected from moisture and direct sunlight during job-site storage. When
material is stored at the jobsite, a reasonably level, drained storage area shall be provided. The
insulation shall rest on firm blocking and shall be covered with tarps.

Store products in accordance with the manufacturer recommendations.

Store product on a solid flat foundation and elevate a minimum of 2 inches above the finished
surface.

Protect insulation from open flame and keep dry at all times.
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1.9

A

A

B.

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.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Basis-Of-Design Product: Subject to compliance with requirements, provide GAF; ThermaCal®
1 Ventilated Roof Insulation Panels or a comparable product by one of the following:
1. Hunter Panels
2. Insulspan Structural Insulated Panels Inc.
3. Thermspan Structural Insulated Panels Inc.
4, Approved substitution.
2.2 FOAMED-INSULATION-CORE NAILBASE ROOF PANELS
A.  Provide factory-formed and assembled nailbase roof panels fabricated from a single sheet of
APA rated Oriented Strand Board or APA exterior grade 5-ply CDX plywood laminated to a
bottom layer of polyisocyanurate foam insulation with joints between panels designed to form
weathertight seals. Include accessories required for weathertight installation.
1. Panel Construction:
a. OSB:
1) Polyisocyanurate foam insulation shall conform to ASTM C 1289, Type V.
2)  Compressive Strength: 25 pounds per square inch (172 kPa) Grade 3.
3) Panel Top Layer shall consist of:
a) OSB Top layer substrate shall conform to PS2 standard sheathing
grade.
b)  Thickness: 5/8 inch.
C) Edge detail: Rabbeted.
b. CDX plywood:
1)  Polyisocyanurate foam insulation shall conform to ASTM C 1289, Type V.
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A.

2)  Compressive strength: Grade 3: 25 psi minimum.
3) Panel Top Layer shall consist of:

a) 5-ply CDX Plywood Top layer substrate shall conform to PS2
standard sheathing grade.
b)  Thickness: 5/8 inch.
C) Edge detail: Rabbeted.
FASTENERS

Fasteners have a 3/16 inch shank, and are corrosion resistant with oversized heads. Length of
fasteners shall be as recommended by Manufacturer.

1. Fasteners shall penetrate the plywood deck a minimum of 1 inch

PART 3 - EXECUTION

3.1

A

B.

3.2

A

3.3

A

3.4

A

EXAMINATION

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean surfaces thoroughly prior to installation.

INSTALLATION OF NAILBASE INSULATED PANELS

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 panels and other components of the Work securely in place, with provisions
for thermal and structural movement.

CLEANING AND PROTECTION

Protect ventilated insulation work from exposure to moisture damage and deterioration,
primarily by prompt installation of the roofing, sheet metal and waterproofing work.

END OF SECTION 07 22 16
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SECTION 07 25 00 - WEATHER BARRIERS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Water-resistive barrier, adhered.
2. Flexible flashing, self-adhered membrane flashing.
3. Drainage material.
B.  Related Requirements:
1. Section 06 16 00 “Sheathing” for substrate preparation.
2. Section 07 21 00 “Thermal Insulation” for vapor retarders used on interior face of exterior
framed walls.
1.2 SUBMITTALS
A.  Product Data: For each type of product.
1. For water resistive barrier, include data on air and water-vapor permeance based on testing
according to referenced standards.
B.  Shop Drawings: Show details of building wrap at terminations, openings, penetrations and
transitions. Show details of flexible and fluid-applied flashing applications.
1. 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 water-resistive barrier.
C.  Evaluation Reports: For water-resistive barrier and flexible flashing, from ICC-ES.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review requirements and installation, special details, mockups, protection, and work
scheduling that covers water-resistive barriers and accessories.
14 QUALITY ASSURANCE
A. Installer: Approved by the manufacturer of the water-resistive barrier products being applied.
Five years successful experience with the installation of the products and complete system of the
type required for the Work.
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1.7

1. Document at least 3 installations of comparable size and complexity to this Project utilizing
similar components and assemblies that have been in-service for not less than 2 years.
Provide complete service history and contact information.

Pre-Installation Field Samples: Tested with the Contracting Officer and technical representative
of manufacturer present, prior to final approval of barrier products and components for use in the
Work. Evaluate installed performance, preparation of bonding surfaces, configuration, cohesion,
adhesion, and flexibility. Perform test in locations directed.

1. Adhesion: Evaluate per ASTM D4541.
Mockup: Build mockups to set quality standards for materials and execution.

1. Build typical mockups of exterior wall assembly, 150 sg. ft., incorporating backup wall
construction, external cladding, window, door frame and sill, insulation, ties and other
penetrations, and flashing to demonstrate surface preparation, crack and joint treatment,
application of water resistive barriers, and sealing of gaps, terminations, and penetrations
of envelope assembly.

a. Coordinate construction of mockups to permit inspection and testing 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 the Contracting Officer 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 the Contracting Officer 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.

DELIVERY, STORAGE, AND HANDLING

Protect stored materials from direct sunlight.

FIELD CONDITIONS

Environmental Limitations: Apply self-adhered materials within the range of ambient and
substrate temperatures recommended in writing by manufacturer.

1. Protect substrates from environmental conditions that affect performance.
2. Do not apply to a damp or wet substrate or during snow, rain, fog, or mist.
WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace water resistive barrier and
associated materials that fails in materials or workmanship within specified warranty period.
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1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Source Limitations: Obtain primary weather-barrier materials and accessories from single source
from single manufacturer.

B.  Materials shall be compatible with one another and with materials in contact with water-resistive
barriers and accessories.

2.2 WATER RESISTIVE BARRIER, ADHERED

A.  Water Resistive Barrier: Self-adhered, ASTM E1677, Type | air barrier complying with ICC-ES
AC38 requirements; with flame-spread and smoke-developed indexes of less than 25 and 450,
respectively, when tested according to ASTM E84; UV stabilized; and acceptable to authorities
having jurisdiction.

1. Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to the following:
a. Blueskin VP100 by Henry Company.
b. Wrapshield SA Self-Adhered by Vaproshield.
C. Air-Shield SMP by W.R. Meadows.

2. Water-Vapor Permeance: Not less than 30 perms per ASTM E96/ E96M, Desiccant
Method (Procedure A).

3. Air Permeance: Not more than 0.004 cfm/sq. ft. at 0.3-inch wg when tested according to
ASTM E2178.

4, Nail Sealability: Pass according to AAMA 711, ASTM D7349 and ASTM D1970.

5. Allowable UV Exposure Time: Not less than three months.

6. Flame Propagation Test: Materials and construction shall be as tested according to NFPA
285 where required by building code applicable to Project.

B.  Primer: Manufacturer’s recommended primer for substrates indicated.
2.3 FLASHINGS

A.  Provide water-resistive barrier manufacturer’s standard flexible flashings at transitions and
penetrations, including liquid flashings where available from manufacturer.

B.  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 0.030 inch.

1. Flame Propagation Test: Materials and construction shall be as tested according to NFPA
285 where required.
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High-Temperature Flashing and Underlayment: Manufacturer’s standard for use under metal
flashings.

1. Stability: Stable after testing at 240 def F and flexible at minus 20 deg F; ASTM D1970.

Primer for Flexible Flashing: Product recommended in writing by flexible flashing manufacturer
for substrate.

SCHEDULE 1 - SEALANTS

PRODUCT DATA SHEET 0 - Sealant: Comply with Section 07 92 00 “Joint Sealants.”

2.1

2.2

2.3

24

A

A

Provide water-resistive barrier manufacturer’s standard sealant at transitions and penetrations.

Detail Sealant Product: Moistop Sealant and Liquid Flashing.

Weatherseal: Perimeter or windows and doors; concealed to view.

Products:
1. Dowsil 758 by Dow.
2. Sprectrem 1 by Tremco.

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 and adhered

cast stone veneer.

1. Flame Propagation Test: Materials and construction shall be as tested according to NFPA
285 where required.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.
1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other

contaminants.

2. Verify substrates are smooth without projections that may damage water-resistive barriers.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

3.4

35

PREPARATION
Install flexible flashings where indicated and required prior to water-resistive barrier installation.

Install metal flashings and transitions to other work.

WATER-RESISTIVE BARRIER INSTALLATION

Water Resistive Barrier: 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. Shingle water-resistive barriers to drain. Do not install with reverse laps. Reverse lap
installation of any material is not permitted.

4. Where materials have been installed with reverse laps, Contractor shall replace and reinstall
with no added cost to Project.

Cover exposed exterior surface of sheathing with water-resistive barrier immediately after
sheathing is installed.

Cover sheathing continuously 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. Provide manufacturer’s standard detail for bridging movement
joints.

2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise
indicated.

FLASHING INSTALLATION

Apply flexible and liquid 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.

SEALANTS

Apply sealants where indicated to comply with manufacturer's written instructions. Comply with
Section 07 92 00 “Joint Sealants.”
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3.6 DRAINAGE MATERIAL INSTALLATION

A. Install drainage material over building wrap and flashing to comply with manufacturer's written
instructions.

END OF SECTION 072500
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SECTION 07 26 00 - VAPOR RETARDERS

PART 1 - GENERAL

11

A.

1.2

A

B.

1.3

A

14

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. Polyethylene vapor retarders.

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete™ for under-slab vapor retarders.

2. Section 072100 "Thermal Insulation" for vapor retarders integral with insulation
products.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Product Test Reports: For each product, for tests performed by a qualified testing agency.

PART 2 - PRODUCTS

2.1

A

2.2

A

POLYETHYLENE VAPOR RETARDERS

Polyethylene Vapor Retarders: ASTM D4397, 6-mil-thick sheet, with maximum permeance
rating of 0.1 perm.

ACCESSORIES

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

C.

Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and has
demonstrated capability to bond vapor retarders securely to substrates indicated.

Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender washers.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

D.

E.

3.3

A

PREPARATION

Clean substrates of substances that are harmful to vapor retarders, including removing
projections capable of puncturing vapor retarders.

INSTALLATION OF VAPOR RETARDERS ON FRAMING

Place vapor retarders on side of construction indicated on Drawings.

Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure vapor
retarders in place with adhesives, vapor retarder fasteners, or other anchorage system as
recommended by manufacturer. Extend vapor retarders to cover miscellaneous voids in
insulated substrates, including those filled with loose-fiber insulation.

Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs and
sealing with vapor-retarder tape according to vapor-retarder manufacturer's written instructions.
Locate all joints over framing members or other solid substrates.

Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarders.

Repair tears or punctures in vapor retarders immediately before concealment by other work.
Cover with vapor-retarder tape or another layer of vapor retarders.

PROTECTION

Protect vapor retarders from damage until concealed by permanent construction.

END OF SECTION 07 26 00
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SECTION 07 41 13.16 - STANDING-SEAM METAL ROOF PANELS

PART 1 - GENERAL

11 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. Standing-seam metal roof panels.
B. Related Sections:
1. Section 06 16 00 “Sheathing” for substrate preparation.
2. Section 07 22 16 “Nailbase Insulated Panels”.
3. Section 07 72 53 “Snow Guards”.

13 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.

ROMO - 316223

Meet with Contracting Officer, 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 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.

074113.16-1
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1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of panel and accessory.

B. Shop Drawings:

1. 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.

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a
scale of not less than 1-1/2 inches per 12 inches.

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied
color finishes.

1. Include similar Samples of trim and accessories involving color selection.

D. Samples for Verification: For each type of exposed finish required, prepared on Samples
of size indicated below.

1. Metal Panels: 12 inches long by actual panel width. Include clips, fasteners,
closures, and other metal panel accessories.

15 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Test Reports: For each product, for tests performed by a qualified testing agency.

C. Field quality-control reports.

D. 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. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming
equipment capable of producing metal panels warranted by manufacturer to be the same
as factory-formed products. Maintain UL certification of portable roll-forming equipment
for duration of work.
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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.

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface.

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.

111  WARRANTY

A Special 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.

1. 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: Two years from date of Substantial Completion.
B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer

agrees to repair finish or replace metal panels that show evidence of deterioration of
factory-applied finishes within specified warranty period.
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1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested according to
ASTM D2244.
b. Chalking in excess of a No.8 rating when tested according to
ASTM D4214.
C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
2. Finish Warranty Period: 20 years from date of Substantial Completion.

Special Weathertightness Warranty: Manufacturer's standard 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 Energy PERFORMANCE REQUIREMENTS

A. Performance: Provide roof panels that are listed on the EPA/DOE's ENERGY STAR
"Roof Product List" for low-slope roof products.

B. Energy Performance: Provide roof panels according to one of the following when tested
according to CRRC-1.:
1. Three-year, aged solar reflectance of not less than 0.55 and emissivity of not less

than 0.75.
2. Three-year, aged Solar Reflectance Index of not less than 64 when calculated
according to ASTM E1980.

C. Structural Performance: Provide metal panel systems capable of withstanding the effects
of the following loads, based on testing according to ASTM E1592:
1. Wind Loads: As indicated on Drawings.

D. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to
ASTM E1680 at the following test-pressure difference:
1. Test-Pressure Difference: 1.57 Ibf/sq. ft.

E. Water Penetration under Static Pressure: No water penetration when tested according to
ASTM E1646 or ASTM E331 at the following test-pressure difference:
1. Test-Pressure Difference: 2.86 Ibf/sq. ft.

F. Hydrostatic-Head Resistance: No water penetration when tested according to
ASTM E2140.

G. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580
for wind-uplift-resistance class indicated.
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1. Uplift Rating: UL 60.

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-60.

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, ambient; 180 deg F, material surfaces.

2.2 STANDING-SEAM METAL ROOF PANELS

A. 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 E1514.

2. Aluminum Panel Systems: Unless more stringent requirements are indicated,
comply with ASTM E1637.

B. Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at
panel edges 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 snapping panels together.

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

a. AEP Span; A BlueScope Steel Company.

b. Berridge Manufacturing Company.

C. Morin - A Kingspan Group Company.

d. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company.

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with
ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated
steel sheet complying with ASTM A792/A792M, Class AZ50 coating
designation; structural quality. Prepainted by the coil-coating process to comply
with ASTM A755/A755M.

a. Nominal Thickness: 0.025 inch.
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b. Exterior Finish: Finish shall be Kynar 500 or Hylar 5000 Fluorocarbon
coating with a top side film thickness of 0.70 to 0.90 mil over a 0.25 to
0.3 mil prime coat to provide a total dry film thickness of 0.95 to 1.25
mil, to meet AAMA 621. Bottom side shall be coated with a primer with
a dry film thickness of 0.25 mil. Finish shall conform to all tests for
adhesions, flexibility and longevity as specified by Kynar 500 or Hylar
5000 finish supplier.

C. Color: As selected by Contracting Officer from manufacturer's full
range.
3. Panel Coverage: 12 inches.
4. Panel Height: 1.5 inches.
2.3 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied,
sheet underlayment, a minimum of 30 mils 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; ASTM D1970.

2. Low-Temperature Flexibility: Passes after testing at minus 20 degF;
ASTM D1970.

3. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Carlisle WIP Products; a brand of Carlisle Construction Materials.
b. GCP Applied Technologies Inc.
C. Henry Company.
d. Owens Corning.

2.4 MISCELLANEOUS MATERIALS

A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-
coated steel sheet, ASTM A653/A653M, G90 coating designation or
ASTM A792/A792M, Class AZ50 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.

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.
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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-long sections,
of size and metal thickness according to SMACNA's "Architectural Sheet Metal
Manual." Furnish gutter supports spaced a maximum of 36 inches o.c., fabricated from
same metal as gutters. Provide wire ball strainers of compatible metal at outlets. Finish
gutters to match metal roof panels.

Downspouts: Formed from same material as roof panels. Fabricate in 10-foot-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.

Panel Fasteners: Self-tapping screws designed to withstand design loads.

Panel Sealants: Provide sealant type recommended by manufacturer that are compatible
with panel materials, are nonstaining, and do not damage panel finish.

1. 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 wide and 1/8 inch thick.

2. Joint Sealant: ASTM C920; elastomeric polyurethane 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.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

FABRICATION

A.

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.

Fabricate metal panel joints with factory-installed captive gaskets or separator strips that
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise
from movements.

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.
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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.

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.

2.6 FINISHES

A

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.

Steel Panels and Accessories:

1. Kynar 500 or Hylar 5000 Fluorocarbon: Top side film thickness of 0.70 to 0.90
mil over a 0.25 to 0.3 mil prime coat to provide a total dry film thickness of 0.95
to 1.25 mil, to meet AAMA 621. Prepare, pretreat, and apply coating to exposed
metal surfaces to comply with coating and resin manufacturers' written
instructions.

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.

1. 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.
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3.2

3.3

3.4

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.

PREPARATION

A

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel
support members and anchorages according to ASTM C754 and metal panel
manufacturer's written recommendations.

INSTALLATION OF UNDERLAYMENT

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 staggered 24 inches between courses. Overlap side edges
not less than 3-1/2 inches. Roll laps with roller. Cover underlayment within 14 days.

1. Apply over the entire roof surface to receive Standing-Seam Metal Roof.

Flashings: Install flashings to cover underlayment to comply with requirements specified
in Section 076200 "Sheet Metal Flashing and Trim."

INSTALLATION OF STANDING SEAM METAL ROOF PANELS

A

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.

1. 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. Install screw fasteners in predrilled holes to fasten through Composite Nail Base
Insulated Roof Sheathing to roof framing members.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

Install flashing and trim as metal panel work proceeds.

o
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6. Locate panel splices over, but not attached to, structural supports. Stagger panel
splices and end laps to avoid a four-panel lap splice condition.

7. 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.

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.
B. Fasteners:
1. Steel Panels: Use stainless steel fasteners for surfaces exposed to the exterior; use

galvanized-steel fasteners for surfaces exposed to the interior.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates,
protect against galvanic action as recommended in writing by metal panel manufacturer.

D. Clipless Metal Panel Installation: Fasten metal panels to supports with screw fasteners at
each lapped joint at location and spacing recommended by manufacturer.

E. 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.

F. 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 o.c. using
manufacturer's standard fasteners. Provide end closures and seal watertight with sealant.
Provide for thermal expansion.

G. Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at
approximately 60 inches o.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.

H. 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.

1. 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 with no joints allowed
within 24 inches of corner or intersection. Where lapped expansion provisions
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3.5

3.6

3.7

cannot be used or would not be sufficiently weather resistant and waterproof,
form expansion joints of intermeshing hooked flanges, not less than 1 inch deep,
filled with mastic sealant (concealed within joints).

. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and
seal to metal roof panels as recommended by manufacturer.

ERECTION TOLERANCES

A Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4
inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of
adjoining faces and of alignment of matching profiles.

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.

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.

END OF SECTION 07 41 13.16
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SECTION 07 46 46 - FIBER-CEMENT SIDING

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 fiber-cement siding and trim.
B.  Related Requirements:
1. Section 06 10 00 "Rough Carpentry" for wood furring, grounds, nailers, and blocking.
2. Section 07 25 00 "Weather Barriers”.
1.3 COORDINATION
A.  Coordinate siding installation with flashings and other adjoining construction to ensure proper
sequencing.
1.4 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
15 SUBMITTALS
A.  Product Data: For each type of product. Include construction details, material descriptions,
dimensions of individual components and profiles, and finishes.
B.  Samples for Initial Selection: For fiber-cement siding including related accessories.
C.  Samples for Verification: For each type, color, texture, and pattern required.
1. 12-inch-long-by-actual-width Sample of siding.
2. 12-inch-long-by-actual-width Samples of trim and accessories.
D.  Product Certificates: For each type of fiber-cement siding.
E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for fiber-cement siding.
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F. Research/Evaluation Reports: For each type of fiber-cement siding required, from ICC-ES.
G.  Sample Warranty: For special warranty.

H.  Maintenance Data: For each type of product, including related accessories, to include in
maintenance manuals.

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Furnish full lengths of fiber-cement siding including related accessories, in a quantity equal
to 2 percent of amount installed.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  Deliver and store packaged materials in original containers with labels intact until time of use.

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

1.7 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace products that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including cracking and deforming.
b. Deterioration of materials beyond normal weathering.

2. Warranty Period: 25 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Source Limitations: Obtain products, including related accessories, from single source from
single manufacturer.
2.2 FIBER-CEMENT SIDING

A. General: ASTM C1186, Type A, Grade Il, fiber-cement board, noncombustible when tested
according to ASTM E136; with a flame-spread index of 25 or less when tested according to

ASTM E84.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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2.3
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2.5

a. American Fiber Cement Corporation.
b. James Hardie Building Products, Inc.
C. Nichiha USA, Inc.

Labeling: Provide fiber-cement siding that is tested and labeled according to ASTM C1186 by a
qualified testing agency acceptable to authorities having jurisdiction.

Nominal Thickness: Not less than 5/16 inch.
Panel:

1. Size: 48-inch-wide sheets by 96”, 108” or 120”.
2. Texture: Smooth.

Horizontal Boards:

1. Size: 7-1/4 to 7-1/2 inches wide in plain style.
2. Texture: Smooth.

Factory Priming: Manufacturer's standard acrylic primer.

Finish: Painted boards; color to be selected by CO.

FIBER-CEMENT SOFFIT

Fiber-Cement Soffit: ASTM C1186, Type A, Grade Il, fiber-cement board, noncombustible
when tested in accordance with ASTM E136; with a flame-spread index of 25 or less when tested
in accordance with ASTM E84.

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

a. James Hardie Building Products, Inc.
b. Nichiha USA, Inc.

Nominal Thickness: Not less than 5/16 inch.
Pattern: 24-inch-wide sheets with texture.

Ventilation: Provide perforated soffit with insect screen unless otherwise indicated.

Factory Priming: Manufacturer's standard acrylic primer.

ACCESSORIES

Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps, and
other items as recommended by siding manufacturer for building configuration.
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B.

C.

D.

1. Provide accessories matching color and texture of adjacent siding unless otherwise
indicated.

Decorative Accessories: Provide the following fiber-cement decorative accessories as indicated:
1. Battens, moldings and trim.

Flashing: Provide aluminum flashing complying with Section 076200 "Sheet Metal Flashing and
Trim" at window and door heads and where indicated.

1. Finish for Aluminum Flashing: Siliconized polyester coating.
Fasteners:
1. For fastening to wood, use siding nails of sufficient length to penetrate a minimum of 1

inch into substrate.
2. For fastening fiber cement, use hot-dip galvanized fasteners.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates for compliance with requirements for installation tolerances and other
conditions affecting performance of fiber-cement siding and related accessories.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A.  Clean substrates of projections and substances detrimental to application.
3.3 INSTALLATION
A.  General: Comply with manufacturer's written installation instructions applicable to products and
applications indicated unless more stringent requirements apply.
1. Do not install damaged components.
2. Install fasteners no more than 24 inches o.c.
B. Install joint sealants as specified in Section 07 92 00 "Joint Sealants" and to produce a
weathertight installation.
3.4 ADJUSTING AND CLEANING
A.  Remove damaged, improperly installed, or otherwise defective materials and replace with new
materials complying with specified requirements.
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B.  Clean finished surfaces according to manufacturer's written instructions and maintain in a clean
condition during construction.

END OF SECTION 07 46 46
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

11

1.2

13

14

15

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. Formed roof-drainage sheet metal fabrications.

2. Formed low-slope roof sheet metal fabrications and fascia.

3. Formed wall sheet metal fabrications.

Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for blocking.

2. Section 07 71 00 "Roof Specialties” for roof-edge drainage systems.

COORDINATION

Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations
to be flashed, and joints and seams in adjacent materials.

Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials,
joints, and seams to provide leakproof, secure, and noncorrosive installation.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Review construction schedule. Verify availability of materials, Installer's personnel,
equipment, and facilities needed to make progress and avoid delays.

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, and

condition of other construction that affect sheet metal flashing and trim.

Review requirements for insurance and certificates if applicable.

4. Review sheet metal flashing observation and repair procedures after flashing installation.

w

SUBMITTALS

Product Data: For each of the following
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Underlayment materials.
Elastomeric sealant.
Butyl sealant.

Epoxy seam sealer.

el NS

B.  Shop Drawings: For sheet metal flashing and trim.

. Include plans, elevations, sections, and attachment details.
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details.
Distinguish between shop- and field-assembled Work.

3. Include identification of material, thickness, weight, and finish for each item and location
in Project.

4, Include details for forming, including profiles, shapes, seams, and dimensions.

5. Include details for joining, supporting, and securing, including layout and spacing of

fasteners, cleats, clips, and other attachments. Include pattern of seams.

6. Include details of termination points and assemblies.

7. Include details of expansion joints and expansion-joint covers, including showing direction
of expansion and contraction from fixed points.

8. Include details of roof-penetration flashing.

9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and
flashings.

10. Include details of special conditions.
11. Include details of connections to adjoining work.
12.  Detail formed flashing and trim at scale of not less than 3 inches per 12 inches.

C.  Samples: For each exposed product and for each color and texture specified, 12 inches long by
actual width.

1. Sheet Metal Flashing: 12 inches long by actual width of unit, including finished seam and
in required profile. Include fasteners, cleats, clips, closures, and other attachments.
2. Trim, Metal Closures, Joint Intersections, and Miscellaneous Fabrications: 12 inches long
and in required profile. Include fasteners and other exposed accessories.
3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample.
D.  Qualification Data: For fabricator.
E.  Sample Warranty: For special warranty.

F. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in
maintenance manuals.

G.  Special warranty.

1.6 QUALITY ASSURANCE

A.  Fabricator Qualifications: 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.

ROMO - 316223 076200-2
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B.

A

B.

A

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for fabrication and installation.

1. Build mockup of typical roof edge, including fascia, fascia trim and scuppers,
approximately 10 feet 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 Owner 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.

DELIVERY, STORAGE, AND HANDLING

Do not store sheet metal flashing and trim materials in contact with other materials that might
cause staining, denting, or other surface damage.

1. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
2. Protect stored sheet metal flashing and trim from contact with water.

Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight
and high humidity, except to extent necessary for period of sheet metal flashing and trim
installation.

WARRANTY
Special Warranty on Finishes: 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.
1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested in accordance with

ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214.

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 PERFORMANCE REQUIREMENTS
A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, 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.
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Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain
watertight.

Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual:
Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing" and
SMACNA's "Architectural Sheet Metal Manual™ requirements for dimensions and profiles shown
unless more stringent requirements are indicated.

SPRI Wind Design Standard: Manufacture and install roof edge flashings tested in accordance
with ANSI/SPRI/FM 4435/ES-1 and capable of resisting the following design pressure:

1. Design Pressure: 115 MPH wind speed.

FM Approvals Listing: Coordinate the manufacture and installation of roof edge flashings and
scuppers provided by Section 07 41 11 with the fascia and fascia trim provided by this section.
New fascia and fascia trim fabrication and installation are to be listed in FM Approvals'
"RoofNav" and approved for windstorm classification, Class 1-90, unless otherwise indicated.
Identify materials with name of fabricator and design approved by FM Approvals.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent 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: 120 deg F, ambient; 180 deg F, material surfaces.

SHEET METALS

Protect mechanical and other finishes on exposed surfaces from damage by applying strippable,
temporary protective film before shipping.

Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with

temper as required to suit forming operations and performance required; with smooth, flat surface.

1. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class |, 0.018 mm
or thicker.

a. Color: As selected by CO from full range of industry colors and color densities.

b. Color Range: 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.

2. Exposed Coil-Coated Finish:
a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent polyvinylidene fluoride (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.

3. Color: As selected by CO from manufacturer's full range.
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4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester backer finish, consisting of prime coat and wash coat with minimum total dry
film thickness of 0.5 mil.

UNDERLAYMENT MATERIALS

Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils thick, consisting of a
slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or
SBS-modified asphalt adhesive, with release-paper backing; specifically designed to withstand
high metal temperatures beneath metal roofing. Provide primer in accordance with underlayment
manufacturer's written instructions.

1. Source Limitations: Obtain underlayment from single source from single manufacturer.
2. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20
deg F or lower.

Slip Sheet: Rosin-sized building paper, 3 1b/100 sqg. ft. minimum.

MISCELLANEOUS MATERIALS

Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous
items as required for complete sheet metal flashing and trim installation and as recommended by
manufacturer of primary sheet metal or manufactured item unless otherwise indicated.

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. Provide metal-backed EPDM or PVC sealing washers under
heads of exposed fasteners bearing on weather side of metal.

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.

N

Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

3. Fasteners for Zinc-Coated (Galvanized) or Aluminum-Zinc Alloy-Coated Steel Sheet:
Series 300 stainless steel or hot-dip galvanized steel in accordance with
ASTM A153/A153M or ASTM F2329.

Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with
release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch
wide and 1/8 inch thick.
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Elastomeric Sealant: ASTM C920, elastomeric polyurethane, polysulfide or silicone polymer
sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing
and trim and remain watertight.

Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.

Bituminous Coating: Cold-applied asphalt emulsion in accordance with ASTM D1187/D1187M.

FABRICATION, GENERAL

Custom fabricate sheet metal flashing and trim to comply with details indicated and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal
thickness, and other characteristics of item required.

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible.

2. 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.

3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements for
accurate fit before shop fabrication.

4, Form sheet metal flashing and trim to fit substrates without excessive oil-canning,
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded
back to form hems.

5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners
on faces exposed to view.

Fabrication Tolerances:

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4
inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch offset
of adjoining faces and of alignment of matching profiles.

2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified.

Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with butyl sealant concealed within joints.

Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in accordance
with cited sheet metal standard to provide for proper installation of elastomeric sealant.

Fabricate cleats and attachment devices from same material as accessory being anchored or from
compatible, noncorrosive metal.

Seams:
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1. 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.

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints where necessary for strength.

Do not use graphite pencils to mark metal surfaces.

ROOF-DRAINAGE SHEET METAL FABRICATIONS
Hanging Gutters:

1. Fabricate to cross section required, complete with end pieces, outlet tubes, and other
accessories as required.

2. Fabricate in minimum 96-inch-long sections.

3. Furnish flat-stock heavy duty gutter brackets and flat-stock heavy duty gutter spacers and
straps fabricated from same metal as gutters, of size recommended by cited sheet metal
standard, but with thickness not less than twice the gutter thickness.

a. Spacing: 18 inches on center

4, Fabricate expansion joints, expansion-joint covers, gutter bead reinforcing bars, and gutter
accessories from same metal as gutters. Shop fabricate interior and exterior corners.
Gutter Profile: Style A in accordance with cited sheet metal standard.

Expansion Joints: Lap type.

7. Gutter Girth 6 Inches: Fabricate from the following materials:

oo

a. Galvanized Steel: 24 ga.
b. Finish: Kynar 500; color as selected by Contracting Officer from standard color
range.

Downspouts: Fabricate rectangular downspouts to dimensions indicated on Drawings, complete
with mitered elbows. Furnish with metal hangers from same material as downspouts and anchors.

1. Manufactured Hanger Style: Fig. 1-35A in accordance with SMACNA's "Architectural
Sheet Metal Manual."
2. Fabricate from the following materials:

a. Galvanized Steel: 0.022 inch thick.
b. Finish: Kynar 500; color as selected by Contracting Officer from standard color
range to match gutter.
STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
Drip Edges: Fabricate from the following materials:

1. Aluminum: 0.032 inch thick.

Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials:

ROMO - 316223 076200-7

SHEET METAL FLASHING & TRIM



2.8

C.

A.

1. Aluminum: 0.032 inch thick.
Roof-Penetration Flashing: Fabricate from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.028 inch thick.

WALL SHEET METAL FABRICATIONS

Opening Flashings in Frame Construction: Fabricate head, sill, and similar flashings to extend 4
inches beyond wall openings. Form head and sill flashing with 2-inch-high, end dams. Fabricate
from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.022 inch thick.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, areas, and conditions, with installer present, for compliance with
requirements for installation tolerances, substrate, 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.
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing
substrate to prevent air infiltration or water penetration.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION OF UNDERLAYMENT
A.  Self-Adhering, High-Temperature Sheet Underlayment:
1. Install self-adhering, high-temperature sheet underlayment; wrinkle free.
2. Prime substrate if recommended by underlayment manufacturer.
3. Comply with temperature restrictions of underlayment manufacturer for installation; use
primer for installing underlayment at low temperatures.
4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches staggered
24 inches between courses.
5. Overlap side edges not less than 3-1/2 inches. Roll laps and edges with roller.
6. Roll laps and edges with roller.
7. Cover underlayment within 14 days.
B. Install slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and trim.
1. Install in shingle fashion to shed water.
2. Lapp joints not less than 4 inches.
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3.3 INSTALLATION, GENERAL

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of
cited sheet metal standard that apply to installation characteristics required unless otherwise
indicated on Drawings.

1. Install fasteners, protective coatings, separators, sealants, and other miscellaneous items as
required to complete sheet metal flashing and trim system.

2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat
seams with minimum exposure of sealant.

3. Anchor sheet metal flashing and trim and other components of the Work securely in place,
with provisions for thermal and structural movement.

4. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.

5. Space individual cleats not more than 12 inches apart. Attach each cleat with at least two
fasteners. Bend tabs over fasteners.

6. Install exposed sheet metal flashing and trim with limited oil-canning, and free of buckling
and tool marks.

7. Do not field cut sheet metal flashing and trim by torch.

8. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-
treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting
contact surfaces with bituminous coating or by other permanent separation as recommended by
sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of uncoated-aluminum sheet metal flashing and trim with bituminous
coating where flashing and trim contact wood, ferrous metal, or cementitious construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or
wood substrates, install underlayment and cover with slip sheet.

C.  Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.

1. Space movement joints at maximum of 10 feet with no joints within 24 inches of corner or
intersection.

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with sealant concealed within joints.

D.  Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener
manufacturer to achieve maximum pull-out resistance.

E.  Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

F. Seal joints as required for watertight construction.

1. Use sealant-filled joints unless otherwise indicated.
a. Embed hooked flanges of joint members not less than 1 inch into sealant.
b. Form joints to completely conceal sealant.
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C. When ambient temperature at time of installation is between 40 and 70 deg F, set
joint members for 50 percent movement each way.
d. Adjust setting proportionately for installation at higher ambient temperatures.

1) Do not install sealant-type joints at temperatures below 40 deg F.

2. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 "Joint
Sealants."”

Rivets: Rivet joints in uncoated aluminum where necessary for strength.

INSTALLATION OF ROOF-DRAINAGE SYSTEM

Install sheet metal roof-drainage items to produce complete roof-drainage system in accordance
with cited sheet metal standard unless otherwise indicated. Coordinate installation of roof
perimeter flashing with installation of roof-drainage system.

Hanging Gutters:

Join sections with riveted and soldered joints.

Provide for thermal expansion.

Attach gutters at eave or fascia to firmly anchor them in position.

Provide end closures and seal watertight with sealant.

Slope to downspouts.

Fasten gutter spacers to front and back of gutter.

Anchor back of gutter that extends onto roof deck with cleats spaced not more than 24

inches apart.

8. Anchor gutter with gutter brackets spaced not more than 24 inches apart to roof deck unless
otherwise indicated, and loosely lock to front gutter bead.

9. Install gutter with expansion joints at locations indicated on Drawings, but not exceeding,

50 feet apart. Install expansion-joint caps.

Nogak~wdE

Downspouts:

1. Join sections with 1-1/2-inch telescoping joints.

2. Provide hangers with fasteners designed to hold downspouts securely to walls.

3. Locate hangers at top and bottom and at approximately 60 inches o.c.

4. Connect downspouts to underground drainage system.

Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration indicated
on Drawings. Lap joints minimum of 4 inches in direction of water flow.

INSTALLATION OF ROOF FLASHINGS

Install sheet metal flashing and trim to comply with performance requirements, sheet metal
manufacturer's written installation instructions, and cited sheet metal standard.

1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes.
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2. Install work with laps, joints, and seams that are permanently watertight and weather
resistant.

Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation
of roofing and other items penetrating roof. Seal with butyl sealant and clamp flashing to pipes
that penetrate roof.

INSTALLATION OF WALL FLASHINGS

Install sheet metal wall flashing to intercept and exclude penetrating moisture in accordance with
cited sheet metal standard unless otherwise indicated. Coordinate installation of wall flashing
with installation of wall-opening components such as windows, doors, and louvers.

Opening Flashings in Frame Construction: Install continuous head, sill, and similar flashings to
extend 4 inches beyond wall openings.

INSTALLATION TOLERANCES

Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance
of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch offset
of adjoining faces and of alignment of matching profiles.

CLEANING

Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.

Clean off excess sealants.

PROTECTION

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 sheet metal flashing and trim installation, remove unused materials and clean
finished surfaces as recommended in writing by sheet metal flashing and trim manufacturer.

Maintain sheet metal flashing and trim in clean condition during construction.
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, as determined by the
Contracting Officer.

END OF SECTION 07 62 00
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SECTION 07 72 53 - SNOW GUARDS

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. Rail-type, seam-mounted snow guards.
13 ACTION SUBMITTALS

A.  Product Data: For each type of product, include construction details, material descriptions,
dimensions of individual components and profiles, and finishes.

B.  Shop Drawings: Include roof plans showing layouts and attachment details of snow guards.

1. Include details of rail-type snow guards.
C.  Samples:
1. Rail-Type Snow Guards: Bracket, 12-inch-long rail, and installation hardware.
a. For units with factory-applied finishes, submit manufacturer's standard color
selections.

D.  Delegated-Design Submittal: For snow guards, include analysis reports signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Include calculation of number and location of snow guards.
1.4 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For professional engineer's experience with providing delegated design
engineering services of the kind indicated, including documentation that the engineer is licensed
in the state in which the Project is located.

B.  Product Test Reports: For each type of snow guard, for tests performed by a qualified testing
agency, indicating load at failure of attachment to roof system identical to roof system used on
this Project.
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A

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit adhesive-mounted snow guards to be installed, and adhesive cured, according
to adhesive manufacturer's written instructions.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design snow guards, including attachment to roofing material and
roof deck, as applicable for attachment method, based on the following:

1. Roof snow load.

2. Roof slope.

3. Roof type.

4, Roof dimensions.

5. Roofing substrate type and thickness.

6. Snow guard type.

7. Snow guard fastening method and strength.

8. Snow guard spacing.

9. Coefficient of Friction Between Snow and Roof Surface: 0.
10.  Factor of Safety: 2.

B.  Performance Requirements: Provide snow guards that withstand exposure to weather and resist
thermally induced movement without failure, rattling, or fastener disengagement due to
defective manufacture, fabrication, installation, or other defects in construction.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

C.  Structural Performance: Snow guards shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated.
1. Snow Loads: As indicated on Drawings.

2.2 RAIL-TYPE SNOW GUARDS
A.  Rail-Type, Seam-Mounted Snow Guards:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Alpine SnowGuards, a division of Vermont Slate & Copper Services, Inc.
b. Berger Building Products, Inc.
C. Rocky Mountain Snow Guards, Inc.
d. S-51 Metal Roof Innovations, Ltd.
e. Approved substitution.
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2. Description: Snow guard rails fabricated from metal pipes, bars, or extrusions, anchored
to brackets and equipped with two rails with integral track to accept color-matching
inserts of material and finish used for metal roof.

Brackets and Baseplate: ASTM B209 aluminum; mill finished.

4, Bars: ASTM A240/A240M, Type 304 stainless steel; mill finish.

w

a. Profile: Square with integral track to accept color-matching inserts of material and
finish used for metal roof.

5. Seam clamps: ASTM B221 aluminum extrusion or ASTM B85/B85M aluminum casting
with stainless steel set screws incorporating round nonpenetrating point; designed for use
with applicable roofing system to which clamp is attached.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

B.

EXAMINATION

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

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

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install snow guards according to manufacturer's written instructions.
1. Space rows as indicated on Shop Drawings.

Attachment for Standing-Seam Metal Roofing:

1. Do not use fasteners that will penetrate metal roofing or fastening methods that void
metal roofing finish warranty.

2. Rail-Type, Seam-Mounted Snow Guards:

a. Install brackets to vertical ribs in straight rows.

b. Secure with stainless steel set screws, incorporating round nonpenetrating point, on
same side of standing seam.

C. Torque set screw according to manufacturer's instructions.

d. Install cross members to brackets.

END OF SECTION 07 72 53
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

11

1.2

13

14

A.

SUMMARY
Section Includes:

Silicone joint sealants.
Nonstaining silicone joint sealants.
Urethane joint sealants.
Mildew-resistant joint sealants.
Latex joint sealants.

Acoustical sealants.

ogkrwhE

Drawing Designations:

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

SUBMITTALS
Product Data: For each joint-sealant product.
Samples: For each kind and color of joint sealant required.

Joint-Sealant Schedule: Include the following information:

Joint-sealant application, joint location, and designation.

1.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

Product test reports.

Preconstruction field-adhesion-test reports.

Field-adhesion-test reports.

Sample warranties.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM C1021 to conduct the testing
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A

1.6

A.

B.

indicated.

PRECONSTRUCTION TESTING

Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1.1 in ASTM C1193 or Method A, Tail Procedure, in
ASTM C1521.

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: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 JOINT SEALANTS, GENERAL
A.  Colors of Exposed Joint Sealants: As selected for each location and application between each
differing material.
2.2 SILICONE JOINT SEALANTS
A. Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S,
Grade NS, Class 100/50, Use NT.
B. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S,
Grade NS, Class 50, Use NT.
2.3 NONSTAINING SILICONE JOINT SEALANTS
A.  Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C1248.
B.  Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent
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2.5

2.6

2.7

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant;
ASTM C920, Type S, Grade NS, Class 50, Use NT.

URETHANE JOINT SEALANTS

Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and
minus 25 percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS,
Class 25, Use NT.

Urethane, S, NS, 25, T, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S,
Grade NS, Class 25, Uses T and NT.

Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S,
Grade P, Class 25, Uses T and NT.

Urethane, M, NS, 50, NT: Multicomponent, nonsag, plus 50 percent and minus 50 percent
movement capability nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade NS,
Class 50, Use NT.

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 C920, Type S, Grade NS, Class 25, Use NT.

JOINT-SEALANT BACKING

Cylindrical Sealant Backings: ASTM C1330, 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.

ACOUSTICAL JOINT SEALANTS

Provide acoustical joint-sealant products that effectively reduce airborne sound transmission
through perimeter joints and openings in building construction, as demonstrated by testing

representative assemblies according to ASTM E90.

Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex acoustical
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A

B.

C.

sealant complying with ASTM C834.

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.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

D.

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:

1. Remove laitance and form-release agents from concrete.
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not
stain, harm substrates, or leave residues capable of interfering with adhesion.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces.
INSTALLATION OF JOINT SEALANTS

General: Comply with ASTM C1193 and joint-sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent requirements apply.

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.

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.
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3.4

2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling agents
that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent
surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.

INSTALLATION OF ACOUSTICAL JOINT SEALANTS

Comply with acoustical joint-sealant manufacturer's written installation instructions unless more
stringent requirements apply.

STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings
and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint sealants
at both faces of partitions, at perimeters, and through penetrations. Comply with ASTM C919,
ASTM C1193, and manufacturer's written recommendations for closing off sound-flanking paths
around or through assemblies, including sealing partitions to underside of floor slabs above
acoustical ceilings.

Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of acoustical
ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings before they
are installed.

FIELD QUALITY CONTROL
Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:

1. Extent of Testing: Test completed and cured sealant joints as follows:

a. Perform 1 test for the first 150 feet of joint length for each kind of sealant and joint
substrate.

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint Hand
Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail Procedure, in ASTM C1521.

Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing
or noncompliance with other indicated requirements will be considered satisfactory. Remove
sealants that fail to adhere to joint substrates during testing or to comply with other requirements.
Retest failed applications until test results prove sealants comply with indicated requirements.
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JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.

1.

2.
3.

Joint Locations:

Control and expansion joints in brick pavers.

Isolation and contraction joints in cast-in-place concrete slabs.
Tile control and expansion joints.

Joints between different materials listed above.

Other joints as indicated on Drawings.

o0 o

Joint Sealant: Urethane, M, P, 50, T, NT.
Joint-Sealant Color: As scheduled or selected <Insert color>.

Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.

1.

2.
3.

Joint Locations:

Construction joints in cast-in-place concrete.

Joints between plant-precast architectural concrete units.
Control and expansion joints in unit masonry.

Other joints as indicated on Drawings.

oooTw

Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
Joint-Sealant Color: As scheduled or selected <Insert color>.

Joint-Sealant Application: Interior joints in horizontal traffic surfaces.

1.

2.
3.

Joint Locations:

a. Isolation joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
C. Other joints as indicated on Drawings.

Joint Sealant: Urethane, S, P, 25, T, NT.
Joint-Sealant Color: As scheduled or selected <Insert color>.

Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1.

2.
3.

Joint Locations:

Control and expansion joints on exposed interior surfaces of exterior walls.

Tile control and expansion joints.

Vertical joints on exposed surfaces of unit masonry concrete walls and partitions.
Other joints as indicated on Drawings.

oo oTp

Joint Sealant: Urethane, S, NS, 25, NT.
Joint-Sealant Color: As scheduled or selected.

Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces
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not subject to significant movement.
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 elevator entrances.
C. Other joints as indicated on Drawings.

2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: As scheduled or selected.

F. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal
nontraffic surfaces.

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.

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As scheduled or selected.

G.  Joint-Sealant Application: Concealed mastics.
1. Joint Locations:
a. Aluminum thresholds.
b. Sill plates.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Butyl-rubber based.
H.  Joint-Sealant Application: Sound-rated assemblies.

1. Joint Locations:

a. Perimeter of gypsum board finishes, except for wet areas.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Acoustical sealant.

END OF SECTION 07 92 00
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes:
1. Interior standard steel doors and frames.
2. Exterior standard steel doors and frames.
B.  Related Requirements:
1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.
1.2 DEFINITIONS
A.  Minimum Thickness: Minimum thickness of base metal without coatings in accordance with
NAAMM-HMMA 803 or ANSI/SDI A250.8.
1.3 COORDINATION
A.  Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors. Deliver such items to Project site in time for installation.
B.  Coordinate requirements for installation of door hardware, electrified door hardware, and access
control and security systems.
1.4 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
15 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include construction details, material descriptions, core descriptions, and finishes.
B.  Shop Drawings: Include the following:
1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
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C.

D.

E.

A

B.

C.

o

Details of each different wall opening condition.

6. Details of electrical raceway and preparation for electrified hardware, access control
systems, and security systems.

7. Details of anchorages, joints, field splices, and connections.

8. Details of accessories.

9. Details of moldings, removable stops, and glazing.

Samples for Initial Selection: For hollow-metal doors and frames with factory-applied color
finishes.

Samples for Verification:

1. Finishes: For each type of exposed finish required, prepared on Samples of not less than 3
by 5 inches.

2. Fabrication: Prepare Samples approximately 12 by 12 inches to demonstrate compliance
with requirements for quality of materials and construction:

a. Doors: Show vertical-edge, top, and bottom construction; core construction; and
hinge and other applied hardware reinforcement. Include separate section showing
glazing if applicable.

b. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include
separate section showing fixed hollow-metal panels and glazing if applicable.

Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings.
Coordinate with final door hardware schedule.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection
during transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on
minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each stacked
door to permit air circulation.

PART 2 - PRODUCTS

21 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Apex Industries, Inc.
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2.2
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Ceco Door; AADG, Inc.; ASSA ABLOY.
Custom Metal Products.

Rocky Mountain Metals, Inc.

Steelcraft; Allegion plc.

INTERIOR STANDARD STEEL DOORS AND FRAMES

Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At
locations indicated in the Door and Frame Schedule.

1.

3.

Doors:

a. Type: As indicated in the Door and Frame Schedule.

b. Thickness: 1-3/4 inches.

C. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch.
d. Edge Construction: Model 2, Seamless.

e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
f. Core: Polystyrene.

Frames:

a. Materials: steel sheet, minimum thickness of 0.053 inch.
b. Construction: Full profile welded.

Exposed Finish: Prime.

Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A.
At locations indicated in the Door and Frame Schedule.

1.

Doors:

a. Type: As indicated in the Door and Frame Schedule.

b. Thickness: 1-3/4 inches.

C. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch.
d. Edge Construction: Model 2, Seamless.

e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
f. Core: Polystyrene or Polyisocyanurate.

Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch.
b. Construction: Full profile welded.

Exposed Finish: Prime.

081113-3
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24

EXTERIOR STANDARD STEEL DOORS AND FRAMES

Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A..
1. Doors:

a. Type: As indicated in the Door and Frame Schedule.

b. Thickness: 1-3/4 inches.

C. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum
AG60 coating.

d. Edge Construction: Model 2, Seamless.

Edge Bevel: Provide manufacturer's standard beveled or square edges.

f. Top Edge Closures: Close top edges of doors with flush closures of same material
as face sheets. Seal joints against water penetration.

g. Bottom Edges: Close bottom edges of doors with end closures or channels of same
material as face sheets. Provide weep-hole openings in bottoms of exterior doors to
permit moisture to escape.

h. Core: Polystyrene.

@

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with
minimum A60 coating.
b. Construction: Full profile welded.

3. Exposed Finish: Prime.

FRAME ANCHORS
Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard,
and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with
no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7
feet.

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion shields
or inserts, with manufacturer's standard pipe spacer.

Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill
phosphatized.
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2.6

2.7

MATERIALS

Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM A153/A153M.

Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated,
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching
hollow-metal frames of type indicated.

Mineral-Fiber Insulation: ASTM C665, Type | (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion
characteristics.

FABRICATION

Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations
require multiple sections. Where frames are fabricated in sections, provide alignment plates or
angles at each joint, fabricated of metal of same or greater thickness as frames.

1. Frames: Provide closed tubular members with no visible face seams or joints, fabricated
from same material as door frame. Fasten members at crossings and to jambs by welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated.

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as
follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and

tapping in accordance with ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

STEEL FINISHES

Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
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Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate;
compatible with substrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1

3.2

ROMO - 316223

A

C.

PREPARATION

Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.

Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

INSTALLATION

Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in
place. Comply with approved Shop Drawings and with manufacturer's written instructions.

Hollow-Metal Frames: Comply with ANSI/SDI A250.11.

1.

w

Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces without
damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by
welding face joint continuously; grind, fill, dress, and make splice smooth, flush,
and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

Floor Anchors: Secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled
expansion anchors if so indicated and approved on Shop Drawings.

Solidly pack mineral-fiber insulation inside frames.
Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees
from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel
to plane of wall.

C. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances
specified below.

081113-6
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3.3

3.4

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8.

FIELD QUALITY CONTROL

Inspection Agency: Owner will engage a qualified inspector to perform inspections and to furnish
reports to Contracting Officer.

Inspections:

1. Egress Door Inspections: Inspect each door equipped with panic hardware, each door
equipped with fire exit hardware, each door located in an exit enclosure, each electrically
controlled egress door, and each door equipped with special locking arrangements in
accordance with NFPA 101, Section 7.2.1.15.

Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

Reinspect repaired or replaced installations to determine if replaced or repaired door assembly
installations comply with specified requirements.
REPAIR

Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime
coat and apply touchup of compatible air-drying, rust-inhibitive primer.

Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in
painting Sections.

END OF SECTION 08 11 13
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SECTION 083219 - SLIDING WOOD-FRAMED BARN DOORS

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 sliding wood-framed barn doors for interior locations, unfinished (bare) exposed
surfaces.
B.  Related Sections:
1. Section 087100 "Door Hardware for hardware not specified in this Section.
2. Section 099300 "Staining and Transparent Finishing" for on-site finishing of bare,
unfinished sliding wood-framed barn doors.
1.3 PERFORMANCE REQUIREMENTS
A.  General: Provide sliding wood-framed barn doors capable of complying with performance
requirements indicated based on testing manufacturers' sliding doors that are representative of
those specified and that are of test size indicated below:
1. Size indicated on Drawings.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated. Include construction details, material
descriptions, fabrication methods, dimensions of individual components and profiles, hardware,
finishes, and operating instructions.
B. Shop Drawings: For sliding wood-framed barn doors. Include plans, elevations, sections, details,
hardware, attachments to other work, operational clearances, and the following:
1. Mullion details for fenestration combinations including reinforcement and stiffeners.
2. Joinery details.
3. Accessories.
C.  Samples for Verification: For sliding wood-framed barn doors and components required,
prepared on Samples of size indicated below:
1. Hardware: Full-size units with factory-applied finish, Door hanger with roller.
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1.6

1.7
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Delegated-Design Submittal: For sliding wood-framed barn doors indicated to comply with
performance requirements and design criteria.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer and manufacturer.

Warranty: Sample of special warranty.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer capable of fabricating sliding wood-framed barn
doors that meet or exceed performance requirements indicated and of documenting this
performance by inclusion in lists and by labels, test reports, and calculations.

Installer Qualifications: An installer acceptable to sliding door manufacturer for installation of
units required for this Project.

1. Installer's responsibilities include providing professional engineering services needed to
assume engineering responsibility including preparation of data for sliding wood-framed
barn doors, including Shop Drawings and Designated-Design Submittal, based on testing
and engineering analysis of manufacturer's standard units in assemblies similar to those
indicated for this Project.

Source Limitations: Obtain sliding wood-framed barn doors from single source from single
manufacturer.

Fenestration Standard: Comply  with  AAMA/WDMAJ/CSA 101/1.S.2/A440,
""Standard/Specification for Windows, Doors, and Unit Skylights,” for minimum standards of
performance, materials, components, accessories, and fabrication. Comply with more stringent
requirements if indicated.

DELIVERY, STORAGE, AND HANDLING

Protect sliding doors during transit, storage, and handling to prevent damage, soiling, and
deterioration. Store off ground and covered in a clean, dry, well-ventilated, protected space.
Comply with manufacturer's written instructions.

PROJECT CONDITIONS

Field Measurements: Verify sliding wood-framed barn door openings by field measurements
before fabrication and indicate measurements on Shop Drawings.

ROMO -316223 083219 -2

SLIDING WOOD-FRAMED DOORS



1.9

A

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace sliding wood-framed barn doors that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Failure to meet performance requirements.
b. Structural failures including excessive deflection.
C. Faulty operation of movable panels and hardware.
2. Warranty Period:
a. Sliding Door: Three years from date of Substantial Completion.

b. Metal Finish: Five years from date of Substantial Completion.
C. Barn door Hardware: Lifetime.

PART 2 - PRODUCTS

2.1

A

D.

MATERIALS

Wood: Clear fir or another suitable fine-grained lumber; kiln-dried to a moisture content of 6 to
12 percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and
surface checks larger than 1/32 inch deep by 2 inches wide; water-repellent preservative treated.

Wood Trim: Material and finish to match frame members.

Fasteners: Nonmagnetic stainless steel, or other materials warranted by manufacturer to be
noncorrosive for SC 3 severe service conditions and compatible with sliding wood-framed barn
door members, cladding, trim, hardware, anchors, and other components.

Anchors, Clips, and Accessories: Nonmagnetic stainless steel, or zinc-coated steel or iron
complying with ASTM B 456 or ASTM B 633 for SC 3 severe service conditions; provide
sufficient strength to withstand design pressure indicated.

Integral Fin: PVC or extruded- nailing fins for securing frame to structure; provide sufficient
strength to withstand design pressure indicated.

Mullions: Provide mullions and mullion casing and cover plates as shown, matching door units,
complete with anchors for support to structure and installation of sliding wood-framed barn door
units. Allow for erection tolerances and provide for movement of door units due to thermal
expansion and building deflections, as indicated. Provide mullions and cover plates capable of
withstanding design loads of door units.

Reinforcing Members: Nonmagnetic stainless steel, nickel/chrome-plated steel complying with
ASTM B 456 or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service
conditions; provide sufficient strength to withstand design pressure indicated.
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2.2 SLIDING DOOR

A.  AAMA/WDMAJ/CSA Performance Requirements: Provide sliding wood-framed barn doors of
performance indicated that comply with AAMA/WDMA/CSA 101/1.S.2/A440.

1. Performance Class: C.

2.3 HARDWARE

A.  Basis-of-Design for the door rail and track hangers: Subject to compliance with requirements,
provide Rustica Hardware Modern Nylon Barn Door hardware system; 1.800.891.8312, ask for
“Ben” or an approved comparable manufacturer.

1. Nylon material and brushed steel for smoother and quieter applications..

2. Track: Manufacturers standard Heavy Duty track and Hanger; minimum of % inch thick
by 2 inches wide by length as indicated on drawings and required for a complete operation
of the opening. With four spacers.

3. Finish: Black Power Coat.

4. Complete, including fastening hardware.

5 Nylon blade door glide to keep door from hitting back wall.

B.  Door Pulls: None required.

24 FABRICATION

A.  Fabricate sliding wood-framed barn doors in sizes indicated. Include a complete system for
assembling components and anchoring windows.

B.  Complete fabrication, assembly, finishing, hardware application, and other work in the factory to
greatest extent possible. Disassemble components only as necessary for shipment and
installation. Allow for scribing, trimming, and fitting at Project site.

2.5 WOOD FINISHES

A. Unfinished (bare) exposed surfaces, to be finished in the field. Comply with Section 099300

Staining and Transparent Finishing.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of work.
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Verify rough opening dimensions, levelness of threshold substrate, and operational clearances.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing
hardware, accessories, and other components.

Install sliding doors level, plumb, square, true to line, without distortion, warp or rack of frames
and panels, or impeding thermal movement, anchored securely in place to structural support, and
in proper relation to wall flashing, vapor retarders, air barriers, water/weather barriers, and other
adjacent construction.

Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action
at points of contact with other materials according to ASTM E 2112, Section 5.12 "Dissimilar
Materials."

ADJUSTING, CLEANING, AND PROTECTION

Lubricate hardware and moving parts.

Adjust hardware for proper alignment, smooth operation, and proper latching without
unnecessary force or excessive clearance.

Clean frame surfaces immediately after installing sliding doors. Comply with manufacturer's
written recommendations for final cleaning and maintenance. Avoid damaging protective
coatings and finishes.

Protect sliding door surfaces from contact with contaminating substances resulting from
construction operations. If contaminating substances do contact sliding door surfaces, remove
contaminants immediately according to manufacturer's written instructions.

Refinish or replace sliding doors with damaged finishes.

Replace damaged components.

END OF SECTION 083219
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SECTION 083222 - SLIDING WOOD-FRAMED HALF LITE BARN DOORS

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 sliding wood-framed barn doors with half lite for exterior locations, unfinished
(bare) exposed surfaces.
B.  Related Sections:
1. Section 087100 "Door Hardware for hardware not specified in this Section.
2. Section 083219 “Sliding Wood-framed Barn Doors”.
3. Section 099300 "Staining and Transparent Finishing" for on-site finishing of bare,
unfinished sliding wood-framed glass barn doors.
1.3 PERFORMANCE REQUIREMENTS
A. General: Provide sliding wood-framed half lite barn doors capable of complying with
performance requirements indicated based on testing manufacturers' sliding doors that are
representative of those specified and that are of test size indicated below:
1. Size indicated on Drawings.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated. Include construction details, material
descriptions, fabrication methods, dimensions of individual components and profiles, hardware,
finishes, and operating instructions.
B.  Shop Drawings: For sliding wood-framed glass barn doors. Include plans, elevations, sections,
details, hardware, attachments to other work, operational clearances, and the following:
1. Mullion details for fenestration combinations including reinforcement and stiffeners.
2. Joinery details.
3. Glazing details.
4. Accessories.
C.  Samples for Verification: For sliding wood-framed glass barn doors and components required,
prepared on Samples of size indicated below:
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1.6

1. Hardware: Full-size units with factory-applied finish, Door hanger with roller.

Delegated-Design Submittal: For sliding wood-framed glass barn doors indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation and used to determine the
following:

1. Design appropriate for area the following:

Deflection limitations of glass framing systems.
Wind Loads.

Gravity loads.

Seismic loads.

Hangers.

Connections.

Anchoring.

Insulated Tempered Glass and Glazing.

S@hooooTe

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer and manufacturer.

Warranty: Sample of special warranty.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer capable of fabricating sliding wood-framed glass
barn doors that meet or exceed performance requirements indicated and of documenting this
performance by inclusion in lists and by labels, test reports, and calculations.

Installer Qualifications: An installer acceptable to sliding door manufacturer for installation of
units required for this Project.

1. Installer's responsibilities include providing professional engineering services needed to
assume engineering responsibility including preparation of data for sliding wood-framed
glass barn doors, including Shop Drawings and Designated-Design Submittal, based on
testing and engineering analysis of manufacturer's standard units in assemblies similar to
those indicated for this Project.

Source Limitations: Obtain sliding wood-framed glass barn doors from single source from single
manufacturer.

Fenestration Standard: Comply  with AAMA/WDMA/CSA 101/1.S.2/A440,
""Standard/Specification for Windows, Doors, and Unit Skylights,” for minimum standards of
performance, materials, components, accessories, and fabrication. Comply with more stringent
requirements if indicated.
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1.7

1.8

1.9

Tempered or Laminated Safety Glass: Category Il materials complying with testing requirements
in 16 CFR 1201.

1. Subject to compliance with requirements, permanently mark safety glass with certification
label of the SGCC or another certification agency acceptable to authorities having
jurisdiction.

Glazing Publications: Comply with published recommendations of glass manufacturers and with

GANA's "Glazing Manual™ unless more stringent requirements are indicated.

DELIVERY, STORAGE, AND HANDLING

Protect sliding doors during transit, storage, and handling to prevent damage, soiling, and

deterioration. Store off ground and covered in a clean, dry, well-ventilated, protected space.

Comply with manufacturer's written instructions.

PROJECT CONDITIONS

Field Measurements:  Verify sliding wood-framed glass barn door openings by field

measurements before fabrication and indicate measurements on Shop Drawings.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace sliding wood-framed glass barn doors that fail in materials or workmanship within

specified warranty period.

1. Failures include, but are not limited to, the following:

a. Failure to meet performance requirements.
b. Structural failures including excessive deflection.

c. Faulty operation of movable panels and hardware.

2. Warranty Period:

a. Sliding Door: Three years from date of Substantial Completion.
b. Glazing: 10 years from date of Substantial Completion.
C. Metal Finish: Five years from date of Substantial Completion.
d. Barn door Hardwdare: Lifetime.
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PART 2 - PRODUCTS

2.1 MATERIALS

A.  Wood: Clear fir or pine or another suitable fine-grained lumber; kiln-dried to a moisture content
of 6 to 12 percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch
pockets, and surface checks larger than 1/32 inch deep by 2 inches wide; water-repellent
preservative treated.

B.  Wood Trim and Glazing Stops: Material and finish to match frame members.

C.  Fasteners: Nonmagnetic stainless steel, or other materials warranted by manufacturer to be
noncorrosive for SC 3 severe service conditions and compatible with sliding wood-framed glass
barn door members, cladding, trim, hardware, anchors, and other components.

D. Anchors, Clips, and Accessories: Nonmagnetic stainless steel, or zinc-coated steel or iron
complying with ASTM B 456 or ASTM B 633 for SC 3 severe service conditions; provide
sufficient strength to withstand design pressure indicated.

E. Integral Fin: PVC or extruded- or rolled-aluminum nailing fins for securing frame to structure;
provide sufficient strength to withstand design pressure indicated.

F. Mullions: Provide mullions and mullion casing and cover plates as shown, matching door units,
complete with anchors for support to structure and installation of sliding wood-framed glass barn
door units. Allow for erection tolerances and provide for movement of door units due to thermal
expansion and building deflections, as indicated. Provide mullions and cover plates capable of
withstanding design loads of door units.

G. Reinforcing Members: Nonmagnetic stainless steel, nickel/chrome-plated steel complying with
ASTM B 456 or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service
conditions; provide sufficient strength to withstand design pressure indicated.

2.2 SLIDING DOOR

A. AAMA/WDMAJ/CSA Performance Requirements: Provide sliding wood-framed glass barn
doors of performance indicated that comply with AAMA/WDMA/CSA 101/1.S.2/A440.
1. Performance Class: C.

2.3 GLAZING

A.  Glass and Glazing System: Comply with safety glass and glazing requirements applicable to
glazed sliding wood-framed glass doors.
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2.6

HARDWARE

Basis-of-Design for the door rail and track hangers: Subject to compliance with requirements,

provide Rustica Hardware Modern Nylon Barn Door Hardware System; 1.800.891.8312 ask for

“Ben” or an approved comparable manufacturer.

1. Nylon material and brushed steel for smoother and quieter applications..

2. Track: Manufacturers standard Heavy Duty track and Hanger; minimum of % inch thick
by 2 inches wide by length as indicated on drawings and required for a complete operation
of the opening. With four spacers.

3. Finish: Black Power Coat.

4. Complete, including fastening hardware.

Door Pulls: Provide manufacturer's standard metal pull grips.

Lock: Install manufacturer's keyed cylinder lock, and multipoint locking device on each movable

panel, lockable from the inside and outside. Adjust locking device to allow unobstructed

movement of the panel across adjacent panel in the direction indicated.

1. Keying System: All cylinders keyed alike.

Door Seals

1. Manufacturers weather stripping and seals.

FABRICATION

Fabricate sliding wood-framed glass barn doors in sizes indicated. Include a complete system for
assembling components and anchoring windows.

Fabricate sliding wood-framed glass barn doors that are reglazable without dismantling panel
framing.

Complete fabrication, assembly, finishing, hardware application, and other work in the factory to
greatest extent possible. Disassemble components only as necessary for shipment and
installation. Allow for scribing, trimming, and fitting at Project site.

Factory-Glazed Fabrication: Glaze sliding wood-framed glass barn doors in the factory. Comply
with requirements and with AAMA/WDMA/CSA 101/1.S.2/A440.

Glazing Stops: Provide glazing stops to match panel frames.

WOOD FINISHES

Unfinished (bare) exposed surfaces, to be finished in the field. Comply with Section 099300
Staining and Transparent Finishing.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine openings, substrates, structural support, anchorage, and conditions, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of work.

B.  Verify rough opening dimensions, levelness of threshold substrate, and operational clearances.

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

3.2 INSTALLATION

A.  Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing
hardware, accessories, and other components.

B. Install sliding doors level, plumb, square, true to line, without distortion, warp or rack of frames
and panels, or impeding thermal movement, anchored securely in place to structural support, and
in proper relation to wall flashing, vapor retarders, air barriers, water/weather barriers, and other
adjacent construction.

C.  Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action
at points of contact with other materials according to ASTM E 2112, Section 5.12 "Dissimilar
Materials."

3.3 ADJUSTING, CLEANING, AND PROTECTION

A.  Lubricate hardware and moving parts.

B.  Adjust hardware for proper alignment, smooth operation, and proper latching without
unnecessary force or excessive clearance.

C.  Clean frame surfaces immediately after installing sliding doors. Comply with manufacturer's
written recommendations for final cleaning and maintenance. Avoid damaging protective
coatings and finishes.

D. Clean glass immediately after installing sliding doors. Comply with manufacturer's written
recommendations for final cleaning and maintenance. Remove nonpermanent labels and clean
surfaces.

E. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during
construction period.

F. Protect sliding door surfaces from contact with contaminating substances resulting from
construction operations. If contaminating substances do contact sliding door surfaces, remove
contaminants immediately according to manufacturer's written instructions.
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G.  Refinish or replace sliding doors with damaged finishes.

H.  Replace damaged components.

END OF SECTION 083219
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SECTION 08 33 23 - OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Insulated service doors.
B.  Related Requirements:
1. Section 055000 "Metal Fabrications" for miscellancous steel supports, door-opening
framing, corner guards, and bollards.
2. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for finish
painting of factory-primed doors.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type and size of overhead coiling door and accessory.
1. Include construction details, material descriptions, dimensions of individual components,
profiles for slats, and finishes.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
accessories.
B.  Shop Drawings: For each installation and for special components not dimensioned or detailed in
manufacturer's product data.
1. Include plans, elevations, sections, and mounting details.
2. Include details of equipment assemblies, and indicate dimensions, required clearances,
method of field assembly, components, and location and size of each field connection.
3. Include points of attachment and their corresponding static and dynamic loads imposed on
structure.
4. For exterior components, include details of provisions for assembly expansion and
contraction and for excluding and draining moisture to the exterior.
5. Include diagrams for power, signal, and control wiring.
C.  Samples for Verification: For each type of exposed finish on the following components, in
manufacturer's standard sizes:
1. Curtain slats.
2. Bottom bar with sensor edge.
3. Guides.
4. Brackets.
5. Hood.
6. Locking device(s).
7. Include similar Samples of accessories involving color selection.
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1.3

A.

B.

C.

1.4

A.

1.5

A.

CLOSEOUT SUBMITTALS

Special warranty.

Maintenance Data: For overhead coiling doors to include in maintenance manuals.

Record Documents: For fire-rated doors, list of door numbers and applicable room name and
number to which door accesses.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer for both installation and maintenance of units required for this Project.

1. Maintenance Proximity: Not more than three hours' normal travel time from Installer's
place of business to Project site.
WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in
materials or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

MANUFACTURERS
Source Limitations: Obtain overhead coiling doors from single source from single manufacturer.

1. Obtain operators and controls from overhead coiling-door manufacturer.

PERFORMANCE REQUIREMENTS

Accessibility Standard: Comply with applicable provisions in the ABA standards of the Federal
agency having jurisdiction and ICC A117.1 Insert requirement.

Structural Performance, Exterior Doors: Capable of withstanding the following design wind
loads:

1. Design Wind Load: As indicated on Drawings.

2. Testing: According to ASTM E330/E330M or DASMA 108 for garage doors and
complying with acceptance criteria of DASMA 108.

3. Deflection Limits: Design overhead coiling doors to withstand design wind load without
evidencing permanent deformation or disengagement of door components.

4. Operability under Wind Load: Design overhead coiling doors to remain operable under
uniform pressure (velocity pressure) of 20-1bf/sq. ft. wind load, acting inward and outward.
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Seismic Performance: Overhead coiling doors are to withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. Component Importance Factor: 1.5.

DOOR ASSEMBLY

Insulated Service Door: Overhead coiling door formed with curtain of interlocking metal slats.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Alpine Overhead Doors, Inc.
b. C.H.I. Overhead Doors, Inc.
c. Clopay Building Products.
d. Cookson; a CornellCookson company.
e. Overhead Door Corporation.
f. Raynor Garage Doors.

Operation Cycles: Door components and operators capable of operating for not less than 100,000.
One operation cycle is complete when a door is opened from the closed position to the fully open
position and returned to the closed position.

1. Include tamperproof cycle counter.

Air Infiltration: Maximum rate of 0.4 cfm/sq. ft. at 15 and 25 mph when tested according to
ASTM E283 or DASMA 105.

Insulated Door Curtain R-Value: 4.5 deg F x h x sq. ft./Btu.

Insulated Door Assembly U-Factor: 0.90 Btu/deg F x h x sq. ft..

Door Curtain Material: Galvanized steel.

Door Curtain Slats: Flat profile slats of 3-1/4-inch center-to-center height.

1. Insulated-Slat Interior Facing: Metal.
2. Gasket Seal. Manufacturer's standard continuous gaskets between slats.

Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick; fabricated from hot-dip
galvanized steel and finished to match door.

Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
Hood: Match curtain material and finish.

1. Shape: Square.
2. Mounting: Face of wall.

Locking Devices: Equip door with locking device assembly.

ROMO - 316223 083323-3

OVERHEAD COILING DOORS



24

2.5

1. Locking Device Assembly: locking bars, operable from outside only, with cylinder.
Electric Door Operator:

1. Usage Classification: Heavy duty, 25 or more cycles per hour and more than 90 cycles per
day.

2. Operator Location: Wall.

3. Safety: Listed according to UL 325 by a qualified testing agency for commercial or
industrial use; moving parts of operator enclosed or guarded if exposed and mounted at 8

ft. or lower.

4. Motor Exposure: Interior.

5. Motor Electrical Characteristics:
a. Horsepower: 1 hp.

b. Voltage: 115V ac, single phase, 60 Hz.

6. Emergency Manual Operation: Push-up type.
7. Obstruction-Detection Device: Automatic photoelectric sensor and electric sensor edge on
bottom bar.
a. Sensor Edge Bulb Color: As selected by Contracting Officer from manufacturer's
full range.
8. Control Station(s): Interior mounted.

9. Other Equipment: Portable radio-control system.

Curtain Accessories: Equip door with weatherseals and automatic-closing device.

Door Finish:

1. Baked-Enamel or Powder-Coated Finish: Color: Custom color to match Park standards to
be provided by Contracting Officer.

2. Interior Curtain-Slat Facing: Finish as indicated by manufacturer's designations.

MATERIALS, GENERAL

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.

DOOR CURTAIN MATERIALS AND CONSTRUCTION

Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to
withstand wind loading indicated, in a continuous length for width of door without splices. Unless
otherwise indicated, provide slats of thickness and mechanical properties recommended by door
manufacturer for performance, size, and type of door indicated, and as follows:

1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural-steel sheet;
complying with ASTM A653/A653M, with G90 zinc coating; nominal sheet thickness
(coated) of 0.028 inch; and as required.
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2.7

2.8

2.9

A.

2. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation
complying with maximum flame-spread and smoke-developed indexes of 75 and 450,
respectively, according to ASTM E84 or UL 723. Enclose insulation completely within
slat faces.

3. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face, with
minimum steel thickness of 0.010 inch.

Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material
and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain
curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide
adjustment. Provide removable stops on guides to prevent overtravel of curtain.

HOODS

General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at
opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and
bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any portion
of between-jamb mounting that projects beyond wall face. Equip hood with intermediate support
brackets as required to prevent sagging.

1. Galvanized Steel: Nominal 0.028-inch-thick, hot-dip galvanized-steel sheet with G90 zinc
coating, complying with ASTM A653/A653M.

LOCKING DEVICES

Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating
handle, cam plate, and adjustable locking bars to engage through slots in tracks.

1. Lock Cylinders: As specified in Section 087100 "Door Hardware" and keyed to building
keying system.

2. Keys: Three for each cylinder.

Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage

power supply when door is locked.

CURTAIN ACCESSORIES

Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted
to entire exterior perimeter of door for a weather-resistant installation unless otherwise indicated.

1. At door head, use 1/8-inch-thick, replaceable, continuous-sheet baffle secured to inside of
hood or field-installed on the header.
2. At door jambs, use replaceable, adjustable, continuous, nylon brushes.

COUNTERBALANCE MECHANISM

General: Counterbalance doors by means of manufacturer's standard mechanism with an
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a
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spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members.

Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, structural-
quality, seamless or welded carbon-steel pipe, of sufficient diameter and wall thickness to support
rolled-up curtain without distortion of slats and to limit barrel deflection to not more than 0.03
in./ft. of span under full load.

Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel,
sized to hold fixed spring ends and carry torsional load.

Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

ELECTRIC DOOR OPERATORS

General: Electric door operator assembly of size and capacity recommended and provided by door
manufacturer for door and operation-cycles requirement specified, with electric motor and
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch,
control stations, control devices, integral gearing for locking door, and accessories required for
proper operation.

1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with
NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

Usage Classification: Electric operator and components capable of operating for not less than
number of cycles per hour indicated for each door.

Door Operator Location(s): Operator location indicated for each door.

1. Wall Mounted: Operator is mounted to the inside front wall on the left or right side of door
and connected to door drive shaft with drive chain and sprockets. Side room is required for
this type of mounting. Wall-mounted operator can also be mounted above or below shaft;
if above shaft, headroom is required.

Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated
for each door assembly.

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated,
large enough to start, accelerate, and operate door in either direction from any position, at
a speed not less than 8 in./sec. and not more than 12 in./sec., without exceeding nameplate
ratings or service factor.

2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring:
Manufacturer's standard unless otherwise indicated.

3. Coordinate wiring requirements and electrical characteristics of motors and other electrical
devices with building electrical system and each location where installed.

Limit Switches: Equip each motorized door with adjustable switches interlocked with motor
controls and set to automatically stop door at fully opened and fully closed positions.
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Obstruction-Detection Devices: External entrapment protection consisting of indicated automatic
safety sensor capable of protecting full width of door opening. For non-fire-rated doors, activation
of device immediately stops and reverses downward door travel.

1. Photoelectric Sensor: Manufacturer's standard system designed to detect an obstruction in
door opening without contact between door and obstruction.

a. Self-Monitoring Type: Designed to interface with door operator control circuit to
detect damage to or disconnection of sensing device. When self-monitoring feature
is activated, door closes only with sustained or constant pressure on close button.

2. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather
stripping mounted to bottom bar. Contact with sensor activates device. Connect to control
circuit using manufacturer's standard take-up reel or self-coiling cable.

a. Self-Monitoring Type: Four-wire-configured device designed to interface with door
operator control circuit to detect damage to or disconnection of sensor edge.

Control Station: Three-button control station in fixed location with momentary-contact push-
button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button
control labeled "Close."

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-
purpose NEMA ICS 6, Type 1 enclosure.

Emergency Manual Operation: Equip each electrically powered door with capability for
emergency manual operation. Design manual mechanism so required force for door operation
does not exceed 25 Ibf.

Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect
mechanism for automatically engaging manual operator and releasing brake for emergency
manual operation while disconnecting motor without affecting timing of limit switch. Mount
mechanism so it is accessible from floor level. Include interlock device to automatically prevent
motor from operating when emergency operator is engaged.

Motor Removal: Design operator so motor may be removed without disturbing limit-switch
adjustment and without affecting emergency manual operation.

Portable Radio-Control System: Consisting of two of the following per door operator:

L. Portable control device to open and stop door may be momentary-contact type; control to
close door is to be sustained- or constant-pressure type.

GENERAL FINISH REQUIREMENTS

Comply with NAAMM/NOMMA 500 for recommendations for applying and designating
finishes.
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2.12

A.

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.

STEEL AND GALVANIZED-STEEL FINISHES

Baked-Enamel or Powder-Coat Finish: Manufacturer's standard baked-on finish consisting of
prime coat and thermosetting topcoat. Comply with coating manufacturer's written instructions
for cleaning, pretreatment, application, and minimum dry film thickness.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates areas and conditions, with Installer present, for compliance with requirements
for substrate construction and other conditions affecting performance of the Work.
B.  Examine locations of electrical connections.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION, GENERAL
A. Install overhead coiling doors and operating equipment complete with necessary hardware,
anchors, inserts, hangers, and equipment supports; according to manufacturer's written
instructions and as specified.
B.  Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated
for each door.
C.  Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in
compliance with the accessibility standard.
D.  Power-Operated Doors: Install automatic garage doors openers according to UL 325.
33 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections
and to furnish reports to Architect.
B.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Test door release, closing, and alarm operations when activated by smoke detector or
building's fire-alarm system. Test manual operation of closed door. Reset door-closing
mechanism after successful test.
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3.5

3.6

3.7

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80,
Section 5.2.

Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

Reinspect repaired or replaced installations to determine if replaced or repaired door assembly
installations comply with specified requirements.

Prepare and submit separate inspection report for each fire-rated door assembly indicating
compliance with each item listed in NFPA 80 and NFPA 101.

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. After electrical circuitry has been energized, operate doors to confirm proper motor rotation
and door performance.

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls

and equipment.

ADJUSTING

Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp,
twist, or distortion.

L. Adjust exterior doors and components to be weather resistant.
Lubricate bearings and sliding parts as recommended by manufacturer.

Adjust seals to provide tight fit around entire perimeter.

MAINTENANCE SERVICE

Initial Maintenance Service: Beginning at Substantial Completion, maintenance service includes
six months' full maintenance by skilled employees of coiling-door Installer. Include quarterly
preventive maintenance, repair or replacement of worn or defective components, lubrication,
cleaning, and adjusting as required for proper door operation. Parts and supplies are to be
manufacturer's authorized replacement parts and supplies.

1. Perform maintenance, including emergency callback service, during normal working
hours.
DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain overhead coiling doors.

ROMO - 316223 083323-9

OVERHEAD COILING DOORS



END OF SECTION 083323

ROMO - 316223 083323-10
OVERHEAD COILING DOORS



SECTION 08 36 13 - SECTIONAL DOORS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section includes sectional doors.

SUBMITTALS

Product Data: For each type and size of sectional door and accessory.

1. Include construction details, material descriptions, dimensions of individual components,
profile door sections, and finishes.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

accessories.

Samples for Verification: For each type of exposed finish on the following components, in
manufacturer's standard sizes.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For sectional doors to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer for both installation and maintenance of units required for this Project.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of sectional doors that
fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.

b. Failure of components or operators before reaching required number of operation
cycles.

c. Faulty operation of hardware.

d. Deterioration of metals, metal finishes, and other materials beyond normal
weathering and use; rust through.
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e. Delamination of exterior or interior facing materials.

2. Warranty Period: Two years from date of Substantial Completion unless otherwise
indicated.
a. Steel-Faced: Limited lifetime warranty.
B. Special Finish Warranty: Manufacturer agrees to repair or replace components that show evidence

of deterioration of factory-applied finishes within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS, GENERAL
A.  Source Limitations: Obtain sectional doors from single source from single manufacturer.

B.  Approved Manufacturers:

1. Amarr, a division of Entrematic AB; www.amarr.com.
2. Clopay Corporation; www.clopaydoor.com.
3. Overhead Door Corporation; www.overheaddoor.com.
4. Wayne Dalton; www.wayne-dalton.com.
5. Approved substitution.
C. Obtain operators and controls from sectional door manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A.  General Performance: Sectional doors shall comply with performance requirements specified
without failure due to defective manufacture, fabrication, installation, or other defects in
construction.

B.  Structural Performance, Exterior Doors: Capable of withstanding the design wind loads.

1. Design Wind Load: As indicated on Drawings.

2. Testing: According to ASTM E330 or DASMA 108 for garage doors and complying with
the acceptance criteria of DASMA 108.

3. Deflection Limits: Design sectional doors to withstand design wind loads without
evidencing permanent deformation or disengagement of door components.

a. Deflection of door sections in horizontal position (open) shall not exceed 1/120 of
the door width.
b. Deflection of horizontal track assembly shall not exceed 1/240 of the door height.

C. Seismic Performance: Sectional doors shall withstand the effects of earthquake motions
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determined according to ASCE/SEI 7.

L. Component Importance Factor: 1.0 unless otherwise indicated.
23 DOOR ASSEMBLY

A.  Sectional Door: Sectional door formed with hinged sections and fabricated according to
DASMA 102 unless otherwise indicated. Types as follows:

1. Steel: Non-Insulated.
a. Panel Style: Solid flush panel.
b. Color: Brown.
2. Aluminum: Full-vision.

B.  Operation Cycles: Door components and operators capable of operating for not less than 10,000.
One operation cycle is complete when a door is opened from the closed position to the fully open
position and returned to the closed position.

C.  Air Infiltration: Maximum rate of 0.4 cfm/sq. ft. at 15 and 25 mph when tested according to
ASTM E283 or DASMA 105.

D.  Steel Sections: Zinc-coated (galvanized) steel sheet with G90 zinc coating.

1. Section Thickness: Product standard..

2. Exterior-Face, Steel Sheet Thickness: 0.040-inch- nominal coated thickness.
a. Surface: Panel type indicated.

3. Insulation: Board or foamed in place.

4. Interior Facing Material: Zinc-coated (galvanized) steel sheet with a nominal coated
thickness of 0.022 inch.

E. Aluminum Sections: Full vision.

F. Track Configuration: Low-headroom track; as indicated on Drawings and as permitted for
conditions indicated.

G.  Weatherseals: Fitted to bottom and top and around entire perimeter of door.

L. Tempered Glass: Manufacturer's standard frosted glass.

H.  Roller-Tire Material: Case-hardened steel.

L Locking Devices: Equip door with locking device assembly.

1. Locking Device Assembly: Cremone type, both jamb sides, locking bars, operable from
inside with thumbturn outside with cylinder.
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2.5

Counterbalance Type: Torsion spring.
Manual Door Operator: Push-up operation.
Electric Door Operator - Option:

Usage Classification: Light duty, up to 10 cycles per hour.

Operator Type: Manufacturer's standard for door requirements.

Safety: Listed according to UL 325 by a qualified testing agency.

Motor Exposure: Exterior, dusty, wet, or humid.

Emergency Manual Operation: Push-up type.

Obstruction-Detection Device: Automatic photoelectric sensor electric sensor edge on
bottom section.

AN S e

a. Sensor Edge Bulb Color: Black.

7. Control Station: Interior mounted, where indicated on Drawings.
8. Other Equipment: Portable, radio-control system.

Door Finish:

1. Baked-Enamel or Powder-Coat Finish Color: Custom color to match Park standards to be
provided by Contracting Officer.

2. Finish of Interior Facing Material: Match finish of exterior section face.

MATERIALS, GENERAL

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.

STEEL DOOR SECTIONS

Exterior Section Faces and Frames: Zinc-coated (galvanized), cold-rolled, commercial steel (CS)
sheet, complying with ASTM A653/A653M, with indicated zinc coating and thickness.

1. Fabricate section faces from single sheets to provide sections not more than 24 inches high
and of indicated thickness. Roll horizontal meeting edges to a continuous, interlocking,
keyed, rabbeted, shiplap, or tongue-in-groove weather-resistant seal, with a reinforcing
flange return.

2. For insulated doors, provide sections with continuous thermal-break construction,
separating the exterior and interior faces of door.

Section Ends and Intermediate Stiles: Enclose open ends of sections with channel end stiles
formed from galvanized-steel sheet not less than 0.064-inch-nominal coated thickness and welded
to door section. Provide intermediate stiles formed from not less than 0.064-inch-thick
galvanized-steel sheet, cut to door section profile, and welded in place. Space stiles not more than
48 inches apart.

Reinforce bottom section with a continuous channel or angle conforming to bottom-section
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2.6

2.7

A.

profile.

Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen
door and for wind loading. Provide galvanized-steel bars, struts, trusses, or strip steel, formed to
depth and bolted or welded in place. Ensure that reinforcement does not obstruct vision lites.

Provide reinforcement for hardware attachment.

Board Thermal Insulation: Insulate interior of steel sections with door manufacturer's
standard CFC-free polystyrene or polyurethane board insulation, with maximum flame-spread
and smoke-developed indexes of 75 and 450, respectively, according to ASTM E84; or with
glass-fiber-board insulation. Secure insulation to exterior face sheet. Enclose insulation
completely within steel sections and the interior facing material, with no exposed insulation.

Foamed-in-Place Thermal Insulation: Insulate interior of steel sections with door manufacturer's
standard CFC-free polyurethane insulation, foamed in place to completely fill interior of section
and pressure bonded to face sheets to prevent delamination under wind load, and with maximum
flame-spread and smoke-developed indexes of 75 and 450, respectively, according to ASTM E84.
Enclose insulation completely within steel sections and the interior facing material, with no
exposed insulation.

Interior Facing Material: Zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet,
complying with ASTM A653/A653M, with indicated thickness.

Fabricate sections so finished door assembly is rigid and aligned, with tight hairline joints and
free of warp, twist, and deformation.

ALUMINUM DOOR SECTIONS

Sections: Extruded-aluminum stile and rail members with dimensions and profiles as indicated
on Drawings; members joined by welding or with concealed, 1/4-inch-minimum diameter,
aluminum or nonmagnetic stainless-steel through bolts, full height of door section; and with
meeting rails shaped to provide a weather-resistant seal.

1. Aluminum: ASTM B221 extrusions, alloy and temper standard with manufacturer for type
of use and finish indicated; minimum thickness 0.065 inch for door section 1-3/4 inches
deep, and as required to comply with requirements.

2. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to
stiffen door and for wind loading.

3. Provide reinforcement for hardware attachment.

Solid Panels: Aluminum sheet, complying with ASTM B209, alloy and temper standard with
manufacturer for type of use and finish indicated, not less than 0.040 inch thick, set in continuous
vinyl channel retained with rigid, snap-in, extruded-vinyl moldings or with rubber or neoprene
glazing gasket with aluminum stop.

TRACKS, SUPPORTS, AND ACCESSORIES

Tracks: Manufacturer's standard, galvanized-steel track system of configuration indicated, sized
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2.8

2.9

for door size and weight, designed for lift type indicated and clearances indicated on Drawings,
Provide complete system including brackets, bracing, and reinforcement to ensure rigid support
of ball-bearing roller guides for required door type, size, weight, and loading.

1. Galvanized Steel: ASTM A653/A653M, minimum G60 zinc coating.

2. Slope tracks at an angle from vertical or design tracks to ensure tight closure at jambs when
door unit is closed.
3. Track Reinforcement and Supports: Galvanized-steel members to support track without

sag, sway, and vibration during opening and closing of doors. Slot vertical sections of track
spaced 2 inches apart for door-drop safety device.

a. For Vertical Track: Continuous reinforcing angle attached to track and attached to
wall with jamb brackets.
b. For Horizontal Track: Continuous reinforcing angle from curve in track to end of

track, attached to track and supported at points by laterally braced attachments to
overhead structural members.

Weatherseals: Replaceable, adjustable, continuous, compressible weather-stripping gaskets of
flexible vinyl, rubber, or neoprene fitted to bottom and top of sectional door unless otherwise
indicated.

HARDWARE

General: Heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or
other corrosion-resistant fasteners, to suit door type.

Hinges: Heavy-duty, galvanized-steel hinges of not less than 0.079-inch-nominal coated
thickness at each end stile and at each intermediate stile, according to manufacturer's written
recommendations for door size. Attach hinges to door sections through stiles and rails with bolts
and lock nuts or lock washers and nuts. Use rivets or self-tapping fasteners where access to nuts
is impossible. Provide double-end hinges where required, for doors more than 16 feet wide unless
otherwise recommended by door manufacturer.

Rollers: Heavy-duty rollers with steel ball-bearings in case-hardened steel races, mounted with
varying projections to suit slope of track. Extend roller shaft through both hinges where double
hinges are required. Provide 3-inch-diameter roller tires for 3-inch-wide track and 2-inch-
diameter roller tires for 2-inch-wide track.

Push/Pull Handles: Equip each push-up operated or emergency-operated door with galvanized-
steel lifting handles on each side of door, finished to match door.

LOCKING DEVICES

Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by
padlock, located on single-jamb side, operable from inside only.

Locking Device Assembly: Fabricate with cylinder lock, spring-loaded deadbolt, operating
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handle, cam plate, and adjustable locking bars to engage through slots in tracks.

1. Lock Cylinders: Cylinders specified in Section 08 71 00 "Door Hardware" standard with
manufacturer and keyed to building keying system.
2. Keys: Three for each cylinder.

C.  Chain Lock Keeper: Suitable for padlock.

D.  Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage
power supply when door is locked.

2.10 COUNTERBALANCE MECHANISM

A.  Torsion Spring: Counterbalance mechanism consisting of adjustable-tension torsion springs
fabricated from steel-spring wire complying with ASTM A229/A229M, mounted on torsion shaft
made of steel tube or solid steel. Provide springs designed for number of operation cycles
indicated.

B.  Weight Counterbalance: Counterbalance mechanism consisting of filled pipe weights that move
vertically in a galvanized-steel weight pipe. Connect pipe weights with cable to weight-cable
drums mounted on torsion shaft made of steel tube or solid steel.

C.  Cable Drums and Shaft for Doors: Cast-aluminum or gray-iron casting cable drums mounted on
torsion shaft and grooved to receive door-lifting cables as door is raised. Mount counterbalance
mechanism with manufacturer's standard ball-bearing brackets at each end of torsion shaft.
Provide one additional midpoint bracket for shafts up to 16 feet long and two additional brackets
at one-third points to support shafts more than 16 feet long unless closer spacing is recommended
by door manufacturer.

D.  Cables: Galvanized-steel, multistrand, lifting cables with cable safety factor of at least 5 to 1.

E.  Cable Safety Device: Include a spring-loaded steel or spring-loaded bronze cam mounted to
bottom door roller assembly on each side and designed to automatically stop door if either lifting
cable breaks.

F. Bracket: Provide anchor support bracket as required to connect stationary end of spring to the
wall and to level the shaft and prevent sag.

G.  Bumper: Provide spring bumper at each horizontal track to cushion door at end of opening
operation.

2.11 MANUAL DOOR OPERATORS - BASELINE

A.  General: Equip door with manual door operator by door manufacturer.

B.  Push-up Operation: Lift handles and pull rope for raising and lowering doors, with counterbalance
mechanism designed so that required lift or pull for door operation does not exceed 25 1bf.
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2.12

ELECTRIC DOOR OPERATORS - OPTION

A.  General: Electric door operator assembly of size and capacity recommended and provided by door
manufacturer for door and "operation cycles" requirement specified, with electric motor and
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch,
control stations, control devices, integral gearing for locking door, and accessories required for
proper operation.

1. Comply with NFPA 70.

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with
NFPA 70, Class 2 control circuit, maximum 24-V ac or dc.

B.  Usage Classification: Electric operator and components capable of operating for not less than
number of cycles per hour indicated for each door.

C.  Door-Operator Type: Unit consisting of electric motor, gears, pulleys, belts, sprockets, chains,
and controls needed to operate door and meet required usage classification.

1. Trolley: Trolley operator mounted to ceiling above and to rear of door in raised position
and directly connected to door with drawbar.

2. Jackshaft, Center Mounted: Jackshaft operator mounted on the inside front wall above door
and connected to torsion shaft with an adjustable coupling or drive chain.

3. Jackshaft, Side Mounted: Jackshaft operator mounted on the inside front wall on right or
left side of door and connected to torsion shaft with an adjustable coupling or drive chain.

D.  Motors: Reversible-type motor for motor exposure indicated.

1. Electrical Characteristics:

a. Phase: Single phase.
b. Volts: 115 V.
c. Hertz: 60.

2. Motor Size: Minimum size as indicated. If not indicated, large enough to start, accelerate,
and operate door in either direction from any position, at a speed not less than 8 in./sec.
and not more than 12 in./sec., without exceeding nameplate ratings or service factor.

3. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:
Manufacturer's standard unless otherwise indicated.

4. Coordinate wiring requirements and electrical characteristics of motors and other electrical
devices with building electrical system and each location where installed.

5. Use adjustable motor-mounting bases for belt-driven operators.

E. Limit Switches: Equip motorized door with adjustable switches interlocked with motor controls
and set to automatically stop door at fully opened and fully closed positions.

F. Obstruction Detection Device: External entrapment protection consisting of indicated automatic
safety sensor capable of protecting full width of door opening. Activation of device immediately
stops and reverses downward door travel.

1. Photoelectric Sensor: Manufacturer's standard system designed to detect an obstruction in
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door opening without contact between door and obstruction.

a. Self-Monitoring Type: Designed to interface with door operator control circuit to
detect damage to or disconnection of sensing device. When self-monitoring feature
is activated, door closes only with sustained pressure on close button.

2. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather
stripping mounted to bottom section. Contact with sensor activates device. Connect to
control circuit using manufacturer's standard take-up reel or self-coiling cable.

a. Self-Monitoring Type: Four-wire configured device designed to interface with door-
operator control circuit to detect damage to or disconnection of sensor edge.

3. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal or weather
stripping mounted to bottom bar. Contact with sensor activates device.

G.  Control Station: Three-button control station in fixed location with momentary-contact push-
button controls labeled "Open" and "Stop" and sustained- or constant-pressure, push-button
control labeled "Close."

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-
purpose NEMA ICS 6, Type 1 enclosure.
2. Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted, weatherproof

type, NEMA ICS 6, Type 4 enclosure, key operated.

H.  Emergency Manual Operation: Equip electrically powered door with capability for emergency
manual operation. Design manual mechanism so required force for door operation does not
exceed 25 Ibf.

L Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect
mechanism for automatically engaging manual operator and releasing brake for emergency
manual operation while disconnecting motor without affecting timing of limit switch. Mount
mechanism so it is accessible from floor level. Include interlock device to automatically prevent
motor from operating when emergency operator is engaged.

J. Motor Removal: Design operator so motor may be removed without disturbing limit-switch
adjustment and without affecting emergency manual operation.

K.  Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with
regulatory requirements for accessibility.

L. Portable, Radio-Control System: Consisting of two of the following:

1. Three-channel universal coaxial receiver to open, close, and stop door.
2. Portable control device to open and stop door may be momentary-contact type; control to
close door shall be sustained- or constant-pressure type.
3. Remote antenna and mounting kit.
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2.13

A.

B.

2.14

A.

2.15

A.

B.

GENERAL FINISH REQUIREMENTS

Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products
(AMP 500-06)" for recommendations for applying and designating finishes.

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.

ALUMINUM FINISHES

Baked-Enamel or Powder-Coat Finish: AAMA 2603. Comply with coating manufacturer's
written instructions for cleaning, conversion coating, application, and baking.

L. Color: As selected by Contracting Officer to match park standard.

STEEL AND GALVANIZED-STEEL FINISHES

Factory Prime Finish: Manufacturer's standard primer, compatible with field-applied finish.
Comply with coating manufacturer's written instructions for cleaning, pretreatment, application,
and minimum dry film thickness.

Baked-Enamel or Powder-Coat Finish: Manufacturer's standard baked-on finish consisting of
prime coat and thermosetting topcoat. Comply with coating manufacturer's written instructions

for cleaning, pretreatment, application, and minimum dry film thickness.

1. Color: As selected by Contracting Officer to match park standard.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for substrate construction and other conditions affecting performance of the Work.
B.  Examine locations of electrical connections.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install sectional doors and operating equipment complete with necessary hardware, anchors,
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as
specified.
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34

Tracks:

1. Fasten vertical track assembly to opening jambs and framing, spaced not more than 24
inches apart.
2. Hang horizontal track assembly from structural overhead framing with angles or channel

hangers attached to framing by welding or bolting, or both. Provide sway bracing, diagonal
bracing, and reinforcement as required for rigid installation of track and door-operating
equipment.

Accessibility: Install sectional doors, switches, and controls along accessible routes in compliance
with regulatory requirements for accessibility.

Power-Operated Doors: Install automatic garage doors openers according to UL 325.

STARTUP SERVICES

Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls
and equipment.

ADJUSTING

Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp,
twist, or distortion.

Lubricate bearings and sliding parts as recommended by manufacturer.
Adjust doors and seals to provide weather-resistant fit around entire perimeter.

Touch-up Painting: Immediately after welding galvanized materials, clean welds and abraded
galvanized surfaces and repair galvanizing to comply with ASTM A780/A780M.

END OF SECTION 08 36 13
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SECTION 08 52 00 - WOOD WINDOWS

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 aluminum-clad wood windows.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.

1. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

2. Review, discuss, and coordinate the interrelationship of wood windows with other
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing
perimeters, and protecting finishes.

3. Review and discuss the sequence of work required to construct a watertight and
weathertight exterior building envelope.

4. Inspect and discuss the condition of substrate and other preparatory work performed by
other trades.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, glazing and fabrication methods,
dimensions of individual components and profiles, hardware, and finishes for wood
windows.

B.  Shop Drawings: For wood windows.

1. Include plans, elevations, sections, hardware, accessories, insect screens, operational

clearances, and details of installation, including anchor, flashing, and sealant installation.

C.  Samples: For each exposed product and for each color specified, 2 by 4 inches in size.

D.  Product Schedule: For wood windows. Use same designations indicated on Drawings.
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1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B.  Product Test Reports: For each type of wood window, for tests performed by a qualified testing

agency.

C.  Field quality-control reports.

D.  Sample Warranties: For manufacturer's warranties.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An installer acceptable to wood window manufacturer for installation
of units required for this Project.

B.  Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Contracting Officer 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 WARRANTY

A.  Manufacturer's Warranty: Manufacturer agrees to repair or replace wood windows that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Failure to meet performance requirements.
b. Structural failures including excessive deflection, water leakage, and air
infiltration.
c. Faulty operation of movable sash and hardware.
d. Deterioration of materials and finishes beyond normal weathering.
e. Failure of insulating glass.

2. Warranty Period:

a.
b.
C.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Source Limitations: Obtain wood windows from single source from single manufacturer.
2.2 WINDOW PERFORMANCE REQUIREMENTS

A.  Product Standard: Comply with AAMA/WDMA/CSA 101/1.S.2/A440 for definitions and
minimum standards of performance, materials, components, accessories, and fabrication unless
more stringent requirements are indicated.

1. Window Certification: WDMA certified with label attached to each window.

B.  Performance Class and Grade: AAMA/WDMA/CSA 101/1.S.2/A440 as follows:

1. Minimum Performance Class: CW.

2. Minimum Performance Grade: 30.

C.  Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.30 Btu/sq. ft. x h x
deg F.

D.  Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 0.27.

2.3 WOOD WINDOWS

A.  Aluminum-Clad Wood Windows:

L. Basis-of-Design Product: Subject to compliance with requirements, provide Sierra Pacific
Windows; Sierra Pacific Industries; Monument Slider, Standard Awning or a comparable
product by one of the following:

a. JELD-WEN, Inc.

b. Marvin.

c. Pella Corporation.

d. Weather Shield Mfg., Inc.

B.  Operating Types: Provide the following operating types in locations indicated on Drawings:

1. Awning: Project Out.

2. Horizontal sliding.

3. Fixed.

C.  Frames and Sashes: Fine-grained wood lumber complying with
AAMA/WDMA/CSA 101/1.S.2/A440; kiln dried to a moisture content of not more than 12
percent at time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and
surface checks larger than 1/32 inch deep by 2 inches wide; water-repellent preservative treated.
1. Exterior Finish: Aluminum-clad wood.
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a. Aluminum Finish: Manufacturer's standard high-performance organic finish;
Custom color to match Park standard as selected by Contracting..

2. Interior Finish: Manufacturer's standard stain-and-varnish finish.
a. Exposed Unfinished Wood Surfaces: Manufacturer's standard species.
b. Color: As selected by Contracting Officer from manufacturer's full range.

D.  Insulating-Glass Units: ASTM E2190.
1. Glass: ASTM C1036, Type 1, Class 1, g3.

a. Tint: Clear.
b. Kind: Fully tempered where indicated on Drawings.

2. Lites: Two.
3. Filling: Fill space between glass lites with argon.

4. Low-E Coating: Sputtered on second or third surface.

E. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight
seal.

1. Dual Glazing System:

a. Interior Lite: Glass.
b. Exterior Lite: Insulating-glass unit.
F. Hardware, General: Provide manufacturer's standard hardware fabricated from aluminum,

stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material
compatible with adjacent materials; designed to smoothly operate, tightly close, and securely
lock windows, and sized to accommodate sash weight and dimensions.

1. Exposed Hardware Color and Finish: As selected by Contracting Officer from
manufacturer's full range.

G.  Projected Window Hardware:
1. Gear-Type Rotary Operators: Complying with AAMA 901 when tested according to

ASTM E405, Method A. Provide operators that function without requiring the removal of
interior screens or using screen wickets.

a. Type and Style: As selected by Contracting Officer from manufacturer's full range
of types and styles.

2. Hinges: Manufacturer's standard type for sash weight and size indicated.

3. Single-Handle Locking System: Operates positive-acting arms that pull sash into locked
position. Provide one arm on sashes up to 29 inches tall and two arms on taller sashes.

4, Operator Stud Cover: Matching operator handle finish. Provide in locations where
operator handle is removed for controlled access.

5. Pole Operators: Tubular-shaped anodized aluminum; with rubber-capped lower end and
standard push-pull hook at top to match hardware design; of sufficient length to operate
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window without reaching more than 60 inches above floor; one pole operator and pole
hanger per room that has operable windows more than 72 inches above floor.

Horizontal-Sliding Window Hardware:

1. Sill Cap/Track: Manufacturer's standard of dimensions and profile indicated; designed to
comply with performance requirements indicated and to drain to the exterior.

2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in
direction indicated and operated from the inside only.

3. Roller Assemblies: Low-friction design.

Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless
otherwise indicated.

Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and
other components.

ACCESSORIES
Dividers (False Muntins): Provide divider grilles in designs indicated for each sash lite.

Quantity and Type: One permanently located between insulating-glass lites.
Material: Manufacturer's standard.

Pattern: As indicated on Drawings.

Profile: As selected by Contracting Officer from manufacturer's full range.
Color: Custom color to match Park standard as selected by Contracting.

Nk W=

Telescoping Clerestory Pole Crank

1. Basis-of-Design Product: Subject to compliance with requirements, provide CRL Truth
Telescoping Pole Crank with Hook EP27044 or a comparable product.

INSECT SCREENS

General: Fabricate insect screens to integrate with window frame. Provide screen for each
operable exterior sash. Screen wickets are not permitted.

1. Type and Location: Full, inside for project-out and Half, outside for sliding sashes.

Aluminum Frames: Manufacturer's standard aluminum alloy complying with SMA 1004 or
SMA 1201. Fabricate frames with mitered or coped joints or corner extrusions, concealed
fasteners, and removable PVC spline/anchor concealing edge of frame.

1. Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet.

2. Finish for Interior Screens: Baked-on organic coating in color selected by Contracting
Officer from manufacturer's full range.

3. Finish for Exterior Screens: Matching color and finish of cladding.
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C.

2.6

A.

D.

Glass-Fiber Mesh Fabric: 18-by-14 or 18-by-16 mesh of PVC-coated, glass-fiber threads;
woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact
damage, and weather deterioration. Comply with ASTM D3656/D3656M.

1. Mesh Color: Manufacturer's standard.

FABRICATION

Fabricate wood windows in sizes indicated. Include a complete system for installing and
anchoring windows.

Glaze wood windows in the factory.
Weather strip each operable sash to provide weathertight installation.

Mullions: Provide mullions and cover plates, matching window units, complete with anchors for
support to structure and installation of window units. Allow for erection tolerances and provide
for movement of window units due to thermal expansion and building deflections. Provide
mullions and cover plates capable of withstanding design wind loads of window units.

Complete fabrication, assembly, finishing, hardware application, and other work in the factory
to greatest extent possible. Disassemble components only as necessary for shipment and
installation. Allow for scribing, trimming, and fitting at Project site.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

32

A.

B.

EXAMINATION

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

Verify rough opening dimensions, levelness of sill plate, and operational clearances.

Examine wall flashings, vapor retarders, water and weather barriers, and other built-in
components to ensure weathertight window installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with manufacturer's written instructions for installing windows, hardware, accessories,
and other components. For installation procedures and requirements not addressed in
manufacturer's written instructions, comply with installation requirements in ASTM E2112.

Install windows level, plumb, square, true to line, without distortion, anchored securely in place
to structural support, and in proper relation to wall flashing and other adjacent construction to
produce weathertight construction.
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33 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

1. Testing and inspecting agency will interpret tests and state in each report whether tested
work complies with or deviates from requirements.

B.  Testing Services: Testing and inspecting of installed windows shall take place as follows:
1. Testing Methodology: Testing of windows for air infiltration and water resistance shall

be performed according to AAMA 502.
2. Air-Infiltration Testing:

a. Test  Pressure:  That required to  determine  compliance  with
AAMA/WDMA/CSA 101/1.S.2/A440 performance class indicated.
b. Allowable Air-Leakage Rate: 1.5 times the applicable

AAMA/WDMA/CSA 101/1.S.2/A440 rate for product type and performance class
rounded down to one decimal place.

3. Water-Resistance Testing:
a. Test Pressure: Two-thirds times test pressure required to determine compliance
with AAMA/WDMA/CSA 101/1.S.2/A440 performance grade indicated.
b. Allowable Water Infiltration: No water penetration.

4. Testing Extent: Three windows of each type as selected by Contracting Officer and a
qualified independent testing and inspecting agency. Windows shall be tested after
perimeter sealants have cured.

5. Test Reports: Prepared according to AAMA 502.

C.  Windows will be considered defective if they do not pass tests and inspections.

D.  Prepare test and inspection reports.

34 ADJUSTING, CLEANING, AND PROTECTION

A.  Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for
smooth operation and weathertight closure.

B.  Clean exposed surfaces immediately after installing windows. Remove excess sealants, glazing
materials, dirt, and other substances.

1. Keep protective films and coverings in place until final cleaning.

C. Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or damaged
during construction period.

D. Protect window surfaces from contact with contaminating substances resulting from
construction operations. If contaminating substances do contact window surfaces, remove
contaminants immediately according to manufacturer's written instructions.
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SECTION 08 62 00 - UNIT SKYLIGHTS

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. Tubular daylighting devices.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include product dimensions, construction details, material descriptions, dimensions and
profiles of components, and finishes.
2. Include power requirements, ratings, characteristics, and mounting requirements for
electrical components.
B.  Shop Drawings:
1. Include plans, elevations, sections, mounting, and attachment details and methods of
structural support.
2. Include diagrams for power, signal, and control wiring.
C.  Samples: For each exposed product and for each color and finish specified.
D.  Samples for Initial Selection: For each type of glazing and exposed factory-applied finish.
1. Include Samples of accessories involving color and finish selection.
E.  Samples for Verification: For each product, as follows:
1. Glazing: In manufacturer's standard size 14 inches round and of same thickness indicated
for the final Work.
2. Finishes: For each type and color of factory-applied exposed finish required, in
manufacturer's standard size.
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1.5

1.6

1.7

3. Interior Diffuser Lens for Tubular Daylighting Device: Full size.

Product Schedule: For each type of product specified.

INFORMATIONAL SUBMITTALS

Product Test Reports: For each type and size of product, for tests performed by a qualified
testing agency on specimens equal to or greater than sizes required for Project.

Evaluation Reports: Indicating product compliance with code requirements of authorities
having jurisdiction.

Field quality-control reports.

Sample Warranty: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For products and accessories to include in maintenance manuals.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of products that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

Failure to meet performance requirements.

Water leakage not controlled by drainage features.

Deterioration of materials and finishes beyond normal weathering.

Breakage of polycarbonate glazing.

Deterioration of insulating-glass units including failure of hermetic seal under
normal use that is not attributed to glass breakage or to maintaining and cleaning
insulating-glass units contrary to manufacturer's written instructions. Evidence of
failure is the obstruction of vision by dust, moisture, or film on interior surfaces of
glass.

Po0 o

2. Warranty Period:

a. Daylighting Device: Manufacturer's standard warranty for 10 years.
b. Electrical Parts: Manufacturer's standard warranty for 5 years, unless otherwise
indicated.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Tubular Daylighting Device: Complete with exterior glazed opening, glazing retainers and
gaskets, exterior flashing assembly, reflective tube, interior diffuser assembly, and components
and accessories required to provide a complete installation.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Solatube
International, Inc.; Brighten Up 290 DS 14-inch or a comparable product by one of the

following:

a. Solarise, Inc.

b. Sun-Tek Manufacturing, Inc.

C. Sunoptics; Acuity Brands Lighting, Inc.
d. Tubular Skylight Inc.

e. Velux America, LLC.

2.2 TUBULAR DAYLIGHTING DEVICES

A.  Capture Zone:

1. Roof Dome Assembly: Transparent, UV and impact resistant dome with flashing base
supporting dome and top of tube.

a. Outer Dome Glazing: Type DA, 0.125 inch minimum thickness impact resistant
injection molded acrylic classified as CC2 material; UV inhibiting (100 percent
UV C, 100 percent UV B and 98.5 percent UV A), impact modified acrylic blend.
1) Raybender 3000: Variable prism optic molded into outer dome to capture

low angle sunlight and limit high angle sunlight.

b. Tube Ring: Attached to top of base section; 0.090-inch nominal thickness injection
molded high impact acrylic; to prevent thermal bridging between base flashing and
tubing and channel condensed moisture out of tubing.

C. Dome Seal: Polyethylene foam seal, black, 0.13 inch thick by 14.62 diameter, 2
PCF polyethylene foam.

d. LightTracker Reflector, made of aluminum sheet, thickness 0.015 inch with
Spectralight Infinity. Positioned in the dome to capture low angle sunlight.

2. Flashings:
a. Roof Flashing Base:

ROMO - 316223

1)  One Piece: One-piece, seamless, leak-proof flashing functioning as base
support for dome and top of tube. Sheet steel, corrosion resistant conforming
to ASTM A653/A653M or ASTM A463/A463M or ASTM AT792/A792M,
0.028 inch plus or minus .006 inch thick.
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a) Base Pitched: Pitched Type FP, 22.5 degrees slope from horizontal, 4
inches high.

B.  Transfer Zone:
1. Extension Tubes: Aluminum sheet, thickness 0.015 inch (0.4 mm).
a. Reflective Tubes:

1) Reflective Extension Tube: Type EXX with total length of run as indicated
on the Drawings.

2) Interior Finish: Spectralight Infinity with INFRAREDuction Technology
combining ultra-high Visible Light reflectance with Ultra-low Infrared (IR)
reflectance.

3)  Color: a* and b* (defined by CIE L*a*b* color model) shall not exceed plus
2 or be less than minus 2 as determined in accordance with ASTM E308.

b. Tube Options

1) Extension Tube Angle Adapter: Provide manufacturer's standard adapters
for applications requiring:
2)  Type Al one 0 to 90 degree extension tube angle adapter.

C.  Delivery Zone:

1. Ceiling Ring: Injection molded impact resistant acrylic. Nominal thickness is 0.110
inches.

2. Ceiling Ring Seal: Polyethylene foam seal, white, 0.25 inch wide by 0.19 inch high, 2
PCF polyethylene foam with low-tack pressure sensitive adhesive.

3. Upper glazing: PET GAG plastic with EPDM low density sponge seal to minimize
condensation and bug, dirt, and air infiltration per ASTM E283. The nominal thickness is
0.039 inches.

a. Natural Effect Lens: Type LN.
4. Round Diffusers/Decorative Fixtures: Dual Glazed Diffuser Assembly.

a. Lower glazing with integral injection molded acrylic Dress Ring classified as CC2
material. Nominal thickness is 0.110 inches

1)  OptiView Diffuser: Type L5 (Wide), OptiView Micro-replicated lens design
to maximize light output and diffusion. Visible Light Transmission shall be
greater than 90 percent at 0.022 inch (0.6 mm) thick. Classified as CC2.

D.  Delivery Zone Options:
1. Daylight Dimmer - 0 to 10 V Dimmer: Provide an electrical actuator controller, auxiliary
switches, and cable as specified in Section 25 50 00; Common Work Results Electrical
Section 26 05 00; and Lighting Equipment and Controls Section 26 50 00.
a. Low Voltage Daylight Dimmer: Type D1, is an Electro-mechanically actuated
daylight valve; 0-10 V Control, Class-2, UL Listed. Low voltage Daylight Dimmer
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Accessories

1.

ACCESSORIES

electrical actuator provides for programmable (0 to 10VDC) scene-based dimming
control for daylight output between 2 and 100 percent, auxiliary 12VDC dimming
control for daylight output between 2 and 100 percent, or auxiliary ON/OFF
control. Input voltage: 24VAC at 50 or 60 Hz.

1)

2)

3)

Programmable (0 to 10VDC) Control: requires an electrical actuator
controller or building automation controller capable of producing a signal
between 0 and +10 VDC (Min 50mA) to incrementally modulate up to 50
daisy chained Daylight Dimmers (Current Sinking) between fully closed at
0 to 1 volts to fully open at 9 to 10 volts.

Auxiliary 12VDC Dimming Control: Requires 12VDC Dimming Switch
(Current Sourcing; 12VDC power supply not required).

a) Requires CL-2 (Min), 18AWG, stranded copper, two conductor,
twisted cable from lighting controller to first dimmer and
interconnecting between subsequent dimmers.

Auxiliary ON/OFF Control: requires commercial or residential single pole
electric light switch.

a) Requires CL-2 (Min), 22 AWG, stranded, three conductor, twisted
cable from switch to first dimmer and CL-2 (Min), 18 AWG, stranded
copper, two conductor twisted cable; interconnecting subsequent
dimmers.

Power can be transformed from line voltage through use of a UL Listed Class-2,
24VAC Transformer.

Optional Low-voltage Transformer: Solatube Remote Transformer, Type TR20, is a
20VA, 24VAC, 50/60HZ, UL Listed, UL Category XOKV7, CE Marked, Class-2
Transformer with cover plate mounting system configured for easy field assembly onto
standard 4.06 inch by 4.06 inch (103 mm by 103 mm) square junction box: Inherently
Limited, Primary: 120VAC, 208VAC, 240VAC, and 277VAC. For use with Daylight
Dimmer Type D1 only.

Optional Switch: Type S1, is a Low-voltage 0-10V Class 2 control switch (white)
required to operate 0-10V Daylight Dimmer. Note: only one switch is required per set of
up to 50 synchronously controlled dimmers. For use with 0-10V Daylight Dimmer, Type
D1, only.

Fasteners: Same material as metals being fastened, non-magnetic steel, non-corrosive metal of
type recommended by manufacturer, or injection molded nylon.

Suspension Wire: Steel, annealed, galvanized finish, size and type for application and ceiling
system requirement.
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C.

Sealant: Polyurethane or copolymer based elastomeric sealant as provided or recommended by
manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A Do not begin installation until substrates have been properly prepared.

B.  Examine openings, substrates, structural support, anchorage, and conditions for compliance
with requirements for installation tolerances and other conditions.

C. If substrate and rough opening preparation is the responsibility of another installer, notify
Contracting Officer of unsatisfactory preparation before proceeding.

3.2 PREPARATION

A.  Clean surfaces thoroughly prior to installation.

B.  Coordinate requirements for power supply, conduit and wiring.

C.  Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.3 INSTALLATION

A. Install in accordance with manufacturer's printed instructions.

B.  Coordinate installation with substrates, air and vapor retarders, roof insulation, roofing
membrane, and flashing to ensure that each element of the Work performs properly and that
finished installation is weather tight.

1. Install flashing to produce weatherproof seal with curb and overlap with roofing system
termination at top of curb.

2. Provide thermal isolation when components penetrate or disrupt building insulation. Pack
fibrous insulation in rough opening to maintain continuity of thermal barriers.

3. Coordinate attachment and seal of perimeter air and vapor barrier material.

4, Where metal surfaces of tubular unit skylights will contact incompatible metal or
corrosive substrates, including preservative-treated wood, provide permanent separation
as recommended by manufacturer

C.  Align device free of warp or twist, maintain dimensional tolerances.

D. Inspect installation to verify secure and proper mounting. Test each fixture to verify operation,
control functions, and performance. Correct deficiencies.
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3.4

3.5

3.6

FIELD QUALITY CONTROL

Provide independent testing and inspection as specified in Section 01 45 23. Inspect installation
to verify secure and proper mounting.

Test for water leaks in accordance with AAMA 502 after installation and curing of sealants but
prior to installation if interior finishes.

1. Perform test for total area of each unit skylight.

2. Notify the Contracting Officer and the Contractor of any failed tests.

CLEANING

Clean exposed surfaces according to manufacturer's written instructions. Touch up damaged
metal coatings and finishes. Remove excess sealants, glazing materials, dirt, and other
substances.

PROTECTION

Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 08 62 00
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SECTION 08 71 00 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes requirements for finish hardware in doors.
1.2 DEFINITIONS

A.  Exposed: Hardware, fasteners and accessories visible when an opening is closed, or open, or

both, unless specifically modified.
1.3 COORDINATION

A.  Templates: Obtain and distribute to the parties involved templates for doors, frames, and other
work specified to be factory prepared for installing door hardware. Review Shop Drawings of
other work to confirm that adequate provisions are made for locating and installing door hardware
to comply with indicated requirements.

B.  Door and Frame Preparation: Related Division 08 Sections for doors and corresponding frames
are to be prepared and reinforced to receive the installation of the specified hardware without
additional in-field modifications.

14 PREINSTALLATION MEETINGS

A.  Keying Conference: Keying conference to incorporate the following criteria into the final keying
schedule document:

1. Function of building, purpose of each area and degree of security required.

2. Plans for existing and future key system expansion.

3. Requirements for key control storage and software.

4, Installation of permanent keys, cylinder cores and software.

5. Address and requirements for delivery of keys.

B.  Pre-Submittal Conference: Conduct coordination conference with attendance by representatives
of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the procedures for
receiving, handling, and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to instruct
the installing contractors' personnel on the proper installation and adjustment of their
respective products. Product training to be attended by installers of door hardware
(including electromechanical hardware) for aluminum, hollow metal and wood doors.
Training will include the use of installation manuals, hardware schedules, templates and
physical product samples as required.

2. Review sequence of operation narratives for each unique access controlled opening.

3. Review and finalize construction schedule and verify availability of materials.
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1.6

4. Review the required inspecting, testing, commissioning, and demonstration procedures

At completion of installation, provide written documentation that components were applied to
manufacturer’s instructions and recommendations and according to approved schedule.

SUBMITTALS
Product Data: Submit as required for each product to be incorporated into the Work.

1. Provide a listing of all electronic hardware, cross-referenced to the Finish Hardware
Submittal and Door Schedule. Include Product Data, voltage requirements, and Installation
instructions. Provide terminal-to-terminal wiring diagrams of the system along with riser
diagrams and description of system function. Indicate connection points to systems
provided under Division 16.

Hardware Schedule: Format acceptable to the Contracting Officer include each door and opening.
Organize hardware components into groups, give complete designation of every item, and
coordinate hardware mounting and function. Coordinate hardware with Door and Frame
Schedule; indicate doors to receive each Hardware Group and coordinate information with work
of Related Sections

1. Submit at earliest possible date, and concurrent with information essential to coordinated
review; prevent delay to progress of Work for which fabrication must follow acceptance
of Hardware Schedule.

2. Keying Schedule: Append to Hardware Schedule, include door number, location, lock
function, heading, keying layout, and quantity of keys required.

Templates: Furnish hardware templates for each fabricator of doors, frames and other work to be
factory prepared for the installation of hardware. Using approved submittals verify proper
coordination has been provided for later installation of hardware.

Maintenance Tools and Instructions: A complete set of specialized tools and instructions
necessary for routine maintenance and repairs of hardware.

1. Maintenance and Operation Manuals: Include copy of the approved Finish Hardware
submittals, product data, templates, parts lists and diagrams, installation and maintenance
instructions, and wiring diagrams.

Quality Assurance:  Document compliance with Supplier and Installer qualifications
requirements, and certification for automatic operator installations.

QUALITY ASSURANCE

Supplier Qualifications: Five years successful experience specializing in furnishing and installing
hardware similar in scope and operation to that required for the Project, with a DHI certified
Architectural Hardware Consultant, on their staff available to consult with the Contracting Officer

and observe the Work at no additional cost to the Project.

1. Each kind of Hardware (Butts, Locksets, Exit Devices, Door Closers, etc.) shall be the
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1.8
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1.10

product of one manufacturer.

2. The Hardware supplier shall be a locally factory direct authorized stocking distributor of
material provided and shall maintain a stock and parts inventory of all standard items
supplied on the Project for future service to the Contracting Officer.

Installer: An employee of the supplier unless otherwise acceptable.

1. Provide certification from the local representative of the Automatic Operators that all
Operator applications have been installed in accordance with manufacturer
recommendations.

Pre-Installation Conference: Hardware supplier, installer, and manufacturer's representative, and

other trades as necessary to coordinate the Work

DELIVERY, STORAGE, AND HANDLING

Tag each item separately, coordinate with hardware schedule, and include basic installation
instructions. Package items into hardware groups. Identical groups may be packaged together.

Deliver hardware groups at times and locations required for installation.

Prevent damage to finished surfaces. Provide removable protective cover on finished surfaces
that will be exposed in final installation.

SEQUENCING AND SCHEDULING

Cylinders & Keying: All cylinders, construction keying and final keying shall be provided &
installed by the Contracting Officer. Coordinate proper installation timing with the Contracting
Officer’s locksmith.

MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance
instructions as needed for Governments 's continued adjustment, maintenance, and removal and
replacement of door hardware.

WARRANTY

Special Warranty: For hardware components and periods listed below provide warranty signed
by authorized representatives of the Manufacturer, Supplier and Installer of finish hardware
providing for the prompt replacement of defective and non-compliant work. Defective Work
includes, but is not limited to, failure of hardware to remain in proper adjustment, and

deterioration of finishes in excess of normal wear.

1. Mortise Locks: Five years.

PART 2 - PRODUCTS

ROMO - 316223 087100-3

DOOR HARDWARE



2.1

2.2

MANUFACTURERS

Each Type of Hardware: Product of a single manufacturer, regardless of whether multiple
manufacturers are listed.

Subject to requirements, provide products of the manufacturers scheduled or approved equals.
Product designations of listed manufacturers are used in the schedule to establish minimum
requirements of appearance, performance, and manufacture.

PRODUCTS

Manufacturer Name and Trade Mark Identification: Not exposed when door is closed, except for
required fire exit hardware labels. Unfilled symbols on face of rim cylinders are acceptable.

Hardware: Manufactured to conform to published templates, for machine screw installation,
using base metal, forming method, and finish specified, and complying with applicable ANSI
A156 series standard.

Basis-of-Design Products:

Provide locks that are compatible with the park’s current keying system.

Locksets, Exterior: BHMA Grade 1; Schlage ND, Lever Series or approved equal.
Lockets, Interior: BHMA Grade 2; Schlage ELA, Elan Lever or approved equal.
Thresholds: Aluminum, by NGP; width as required.

el A

a. Saddle: Models 413, 513, 613 or approved equal.
b. Half-Saddle Extension: Models 315, 415 or approved equal.
C. Thermal Break: Models 8433, 8533, 8633 or approved equal.

Hardware Manufacturers: Unless otherwise indicated, provide the following.
1. As follows:

Butts/Hinges: Ives, Bommer, McKinney, Stanley or approved equal.
Flush Bolts and Dust Proof Strikes: Ives, DCI or approved equal.
Locks: Schlage or approved equal.

Cylinder: Schlage or approved equal.

Kickplates and Armorplates: Ives, Tice, Trimco or approved equal.
Stops: lves or approved equal.

Door Thresholds & Seals: Zero, NGP, Pemko or approved equal.
Astragals: NGP, Anemostat or approved equal.

S@ho oo

2. Abbreviations:
a. SC - Schlage.
Hinges: Template-Produced, except where both leaves are installed into wood door and frame.

Provide three hinges for doors 90 inches and less in height, and one additional hinge for each
additional 30 inches of height, or part thereof, unless otherwise indicated. Pairs of doors require
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a minimum of (3) hinges per door leaf.

1. Size: 4.5 by 4.5 inch up to and including 42 inch wide doors; provide 5 by 4.5 inch hinges
for doors wider than 42 inches. Provide wide-throw hinges where trim application or other
conditions require for complete range of door movement.

2. All hinges shall be heavy weight type.

3. Pins: Steel in steel hinges, stainless steel elsewhere; non-rising on interior in-swing doors,
non-removable elsewhere.

4. Tips: Flat button with matching plug, finished to match leaves.

F. Cylinders: Interchangeable-core pin tumbler inserts. Furnish temporary inserts for the
construction period, install final inserts as directed.

G. Locks, Latches, and Bolts: Manufacturer's standard wrought box strike with curved lip extended
to protect frame, finished to match hardware set. Provide dust-proof strikes for foot bolts, except
where special threshold construction provides non-recessed strike for bolt.

H.  Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying
Conference" to define and document keying system instructions and requirements. Furnish
factory cut, nickel-silver large bow permanently inscribed with a visual key control number as
directed by Contracting Officer. Incorporate decisions made in keying conference

1. Provide keying levels per the Contracting Officer’s existing hardware practices and per
Contracting Officer’s written direction.

2. Provide key quantities as directed for keying levels but not less than two keys for each
cylinder at every keying level.

3. Provide key quantities as directed for keying levels but not less than five each for Master
keys, Construction keys and Change keys; two Grand Master keys and 1 Control key.

4, Delivery of Cores, Keys and Cylinders:

a. Deliver construction cores, construction master keys, and construction key to Project
Site.

b. Permanent cores, operating keys, and permanent control keys shall be individually
packaged by door, identified by lock.

C. After removal of temporary construction cores, ship construction cores, construction
keys, and construction control keys to location selected by Contracting Officer in
key conference.

I Door Armor and Trim: Kick plates, mop plates, door edging and similar protective components.
1. Fabricate with bevel on four edges (B4E), 2 inches less-than-door-width (LDW) on stop

side and 1 LDW on pull side and coordinate with other hardware components to avoid
conflict with mounting locations.

J. Weatherstripping and Gasketing: Type, size, and profile indicated; continuous at head and jambs.
1. Exterior Doors: Weather-strip.
2. Interior Doors: Gasket 20-minute smoke and draft assemblies and other doors.
3. Smoke Gaskets: NFPA 105 tested and labeled per UL 1784.
4. Acoustic Gaskets: ASTM E1408.

ROMO - 316223 087100-5
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K.

L.

2.3

A

Miscellaneous Door Hardware:

1. Silencers: Ives number SR64 for frame material shown or approved equal. Provide three
in single door frames, four at double door frames. Omit where prohibited for fire rating,
and where continuous bumper-type stripping is provided.

2. Exposed resilient parts of bumpers, stops, gaskets, etc.: Black unless otherwise indicated.

Fasteners: Furnished for each unit of hardware; concealed for hardware exposed when door is
closed, and non-corrosive at exterior openings.

1. Finish exposed fasteners to match hardware, and adjacent surfaces.

2. Screws: Unless otherwise indicated, phillips flat-head screws, self-tapping sheet metal
screws are not acceptable.

3. Provide sex-bolts sized for door thickness for closers and exit devices applied to composite
wood and mineral core doors.

FINISHING

Provide matching finishes for hardware units at each opening, unless otherwise indicated. Finish
Designations are those listed in "Materials and Finishes Standard 1301" by BHMA.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

C.

EXAMINATION
Verify preparation for items of hardware to be recessed in to floors and other construction.

Verify electrical rough-in is correct and properly coordinate for installation of electrified door
hardware with connections to power and sensing or signal systems.

INSTALLATION

Hardware Mounting Heights: Comply with governing regulations, and Door and Hardware
Institute, "Recommended Locations for Builders Hardware for Standard Steel Doors and Frames™
unless otherwise required.

Install hardware level, plumb, and true to line and location, comply with the manufacturer's
instructions and recommendations. Prevent conflicts between mounting heights for each
component of hardware.

Adjust and reinforce substrate as necessary for installation and operation, provide backing as wall
mounted door stops and other surface mounted hardware; cut and fit as required for installation
of hardware, and remove hardware prior to application of final finish; reinstall hardware once
finishing is complete.

1. Where Work cannot be reinforced for fasteners use sleeved through-bolt, or sex screw
fastener.
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3.3

3.4

Drill and countersink units not factory-prepared for fasteners. Space fasteners in accordance with
industry standards.

Cut and fit threshold and floor covers to profile of door frames with mitered corners and hair-line
joints. Join units with concealed welds or concealed mechanical joints. Permanently anchor
thresholds to substrate with No. 10 or larger stainless steel screws. Cut smooth openings for
spindles, bolts and similar items as required.

1. Thresholds, Exterior: Set thresholds in sealant, with two beads extending from abutting
construction at ends, set in 1-inch from interior side of threshold to permit moisture from
draining outward, to exterior.

Push-Pull Units: Fasten using manufacturer's special concealed system, matched pairs can be

through-bolted.

FIELD QUALITY CONTROL

Field Inspection: Provide for inspection of completed installation by manufacturer’s field

representative and the hardware supplier for components and Hardware Sets required for the

Work.

1. Provide certification of proper installation and adjustment of hardware for each opening.

ADJUST AND CLEAN

Adjust and check each operating item of hardware and each door, to ensure proper operation and
function of every unit. Replace units that cannot be adjusted to operate freely and smoothly as
intended for the application made

Door Closer Adjustment: After mechanical systems have been balanced, adjust Door Closers
operating speed and force to comply with barrier free access and life safety requirements.

Clean adjacent surfaces soiled by hardware installation.
Final Adjustment: Inspect and adjust hardware one week prior to scheduled inspection for final
acceptance, and instruct Contracting Officer's personnel in adjustment and maintenance of

hardware.

1. Clean operating items as necessary to restore proper function and finish of hardware and

doors.
2. Adjust door control devices to compensate for final operation of heating and ventilating
equipment.
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3.5 HARDWARE SCHEDULE

Manufacturer List
Code
AB
AD
BE
BY
DM
KA
NA
RC
ST
TR

Finish List
Code

AL

625

628

629

689

GR

US26

HARDWARE

Set #1 — HM Entry
Doors: 101, 116

Hinges

Entry Lockset

Closer | Stop

Kick Plate
Weatherstrip

Drip Cap

Door Sweep

HD Saddle Threshold

PR RPRRPRRPRPEPE®

SET # 2 - HM - Office
Doors: 103

Hinges
Privacy Set
Closer

Wall Bumper
Door Silencers

WP RPRFP®

SET # 2 - HM — Tack Entry
Doors: 102

ROMO - 316223

Name

ABH Manufacturing Inc.
Adams Rite

Best Access Systems
By Others

Dorma Door Controls
KABA

National Guard

RCI

Stanley

Trimco

Description
Aluminum

Bright Chromium Plated

Satin Aluminum, Clear Anodized
Bright Stainless Steel

Aluminum Painted

Grey

Chromium Plated, Polished

CB199 5 X 4 1/2 NRP
9K3-7UA16L PREM S3

8916 DS SN1

K0050 - 10" x 2" LDW CSK
700 SA @ HEAD & JAMBS
16 Ax4” ODW

202 NA

425 HD 1/4-20 SSMS/EA SIA

CB1684 1/2 X4 1/2
9K3-0L16L S3

8916 AF89 SN1
1270CX

1229A

us32b ST
626AM BE
689 DM
630 TR
NA
NA
NA
AL NA
uS26D ST
626AM BE
689 DM
626 TR
GREY TR
087100-8
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3 Hinges CB1684 1/2 X 4 1/2
1 Entry Lockset 9K3-7UA16L PREM S3
1 Closer 8916 AF89 SN1
1  Wall Bumper 1270CX
3 Door Silencers 1229A
SET #3 - MTL - OHD
Doors: 115
1 Mortise Cylinder 1E-74 PREM

NOTE: Coordinate Cylinder with Door Manufacturer
NOTE: All Remaining Hardware Provided with OHD

SET #4 - HM - MECH

Doors: 104
3 Hinges CB16841/2 X4 1/2
1 Storeroom Lockset 9K3-7D15D PREM S3
1 Closer 8916 SPA SN1
1 Wall Bumper 1270CX
1 Gasketing 5040 B-20 20'
1 Bumper Threshold 950 A x SSMS/LA
1 Door Bottom 320 N
1 DripCap 16 A

uS26D
626AM
689
626
GREY

626

uSs26D
626
689
626

ST
BE
DM
TR
TR

BE

ST
BE
DM
TR
NA
NA
NA
NA

NOTE: Provide Caulk Seal All-Around Threshold and Dam Build Under Support Leg

Threshold, Seals, Door Bottom and Drip for Possible Water Splash

SET #5- HM - RR
Doors: 105,106

3 Hinges CB168 4 1/2 X 4 1/2

1 Privacy Set 9K3-0L16L S3

1 Closer 8916 AF89 SN1

1 Kick Plate K0050 - 10" x 2" LDW CSK
1 Mop Plate K0050 - 10" x 1" LDW CSK
1 Wall Bumper 1270CX

3 Door Silencers 1229A

SET #6 - HM — Storage Rooms
Doors: 108, 109, 132

3 Hinges CB168 4 1/2 X 4 1/2

1 Storeroom Lockset 9K3-7D16L PREM S3

1 Closer 8916 AF89 SN1

1 Kick Plate K0050 - 10" x 2" LDW CSK
1 Wall Bumper 1270CX

1 Gasketing 5040 B-17 17

ROMO - 316223

uS26D
626AM
689
630
630
626
GREY

uS26D
626
689
630
626

ST
BE
DM
TR
TR
TR
TR

ST
BE
DM
TR
TR
NA

087100-9
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SET #7 - HM - Janitor
Doors: 107

Hinges
Passage Set
Closer

Kick Plate
Mop Plate
Wall Bumper
Door Silencers

[ N N L

SET #8 - HM - Laundry PR
Doors: 114

Hinges

Flush Bolt

Entry Lockset
Closer

Wall Stop & Holder
Z Astragal

Brush Sweep
Saddle Threshold
Drip Cap

PR RPERPNNR RN

SET #9 - MTL - OHD
Doors: 115

1 Mortise Cylinder

SET #10 - WD — Barn Doors

Doors: 112, 113

CB1684 1/2 X4 1/2
9K3-0N16L S3

8916 AF89 SN1

K0050 - 10" x 2" LDW CSK
K0050 - 10" x 1" LDW CSK
1270CX

1229A

CB1994 1/2 X4 1/2

3917-12ET

9K3-7UA15D PREM 3/4 S3

8916 AF89 (ACTIVE LEAF)
1254

572 BPR x 5040 B - CFH

600 A

425 HD 72" 1/4-20 SSMS/EA SIA
16 A

1E-74 PREM

NOTE: All Hardware by Door Manufacturer

Set #11 — HM EXxit
Doors: 111

Hinges

Exit Device

Mortise Cylinder
Closer | Stop

Kick Plate
Weatherstrip

Drip Cap

Door Sweep

HD Saddle Threshold

PR RRPRPRRPRRREPW

END OF SECTION 08 71 00
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CB199 5 X 4 1/2 NRP

3RO 21 X CD

1E-74 PREM R708

8916 DS SN1

K0050 - 10" x 2" LDW CSK
700 SA @ HEAD & JAMBS
16 Ax 4” ODW

202 NA

425 HD 1/4-20 SSMS/EA SIA

uS26D ST
626 BE
689 DM
630 TR
630 TR
626 TR
GREY TR
uSs32b ST
626 TR
626 BE
689 DM
626 TR
NA
NA
AL NA
NA
626 BE
uSs32b ST
630 PR
626 BE
689 DM
630 TR
NA
NA
NA
AL NA
08 7100-10
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Interior gypsum board.
2. Finishing.
B.  Related Requirements:
1. Section 09 30 13 "Ceramic Tiling" for tile backing panels for use at tile areas.
1.2 SUBMITTALS
A.  Product Data: For each product required for installation.
B.  Samples: For the following products:
1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.
C.  Samples for Initial Selection: For each type of trim accessory indicated.
D.  Samples for Verification: For the following products:
1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory
indicated.
1.3 QUALITY ASSURANCE
A.  Mockups: Build mockups of at least 100 sg. ft. in surface area to demonstrate aesthetic effects
and to set quality standards for materials and execution.
1. Build mockups for the following:
a. Each level of gypsum board finish indicated for use in exposed locations.
2. Apply or install final decoration indicated, including painting and wallcoverings, on
exposed surfaces for review of mockups.
3. Simulate finished lighting conditions for review of mockups.
4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.
ROMO - 316223 092900-1
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A

15

A

B.

C.

DELIVERY, STORAGE AND HANDLING

Store materials inside under cover and keep them dry and protected against weather,
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack
panels flat and supported on risers on a flat platform to prevent sagging.

FIELD CONDITIONS

Environmental Limitations: Comply with ASTM C840 requirements or gypsum board
manufacturer's written instructions, whichever are more stringent.

Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

Do not install panels that are wet, moisture damaged, and mold damaged.

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

surface contamination and discoloration.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

2.3

A

GYPSUM BOARD, GENERAL

Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.

INTERIOR GYPSUM BOARD

Gypsum Board: Type X, ASTM C1396, 5/8 inch.

1. Long Edges: Tapered.
2. Option: Gypsum Wall Board, ASTM C1396, 1/2 inch thick.

a. Not permitted at fire-rated assemblies shown as type X.

Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core
and paper surfaces.

1. Core: 5/8 inch, Type X.

2. Long Edges: Tapered.

3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
TILE BACKING PANELS

Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's
standard edges.

ROMO - 316223 092900-2
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2.5

2.6

1. Core: 5/8 inch, Type X.

2. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM D3274.
TRIM ACCESSORIES

Interior Trim: ASTM C1047.

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced
galvanized-steel sheet.

2. Shapes:
a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.
C. L-Bead: L-shaped; exposed long flange receives joint compound.
d. U-Bead: J-shaped; exposed short flange does not receive joint compound.
e. Expansion (control) joint.

JOINT TREATMENT MATERIALS
General: Comply with ASTM C475/C475M.
Joint Tape:

1. Interior Gypsum Board: Paper.

Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible
with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound.
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim
flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

w

Fill Coat: For second coat, use setting-type, sandable topping compound.
4, Finish Coat: For third coat, use drying-type, all-purpose compound.
AUXILIARY MATERIALS

Provide auxiliary materials that comply with referenced installation standards and manufacturer's
written instructions.

Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum
panels to continuous substrate.

Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1. For fastening cementitious backer units, use screws of type and size recommended by panel
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D.

E.

2.7

A.

B.

manufacturer.
Thermal Insulation: As specified in Section 07 21 00 "Thermal Insulation.”
Vapor Retarders:
1. At Insulation: As specified in Section 07 21 00 "Thermal Insulation."
2. At Tile areas, other than exterior walls: As specified in Section 09 30 13 “Ceramic Tiling.”
TEXTURE FINISHES
Primer: As recommended by textured finish manufacturer.
Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.
1. Texture:

a. Orange peel. (baseline)
b. Spatter knock-down. (option)

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas and substrates including welded hollow-metal frames and support framing, with
Installer present, for compliance with requirements and other conditions affecting performance
of the Work.

B.  Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

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

3.2 INSTALLATION OF RESILIENT FURRING

A. Installation Standard: ASTM C754.

B. Install according to manufacturer’s written instructions to framing, with long-leg up, to support
framing. Do not fasten through long leg.

3.3 INSTALLATION AND FINISHING OF PANELS, GENERAL

A.  Comply with ASTM C840.

B.  Install ceiling panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels
not less than one framing member.
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3.4

Install panels with face side out. Butt panels together for a light contact at edges and ends with
not more than 1/16 inch of open space between panels. Do not force into place.

Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not
make joints other than control joints at corners of framed openings.

Form control and expansion joints with space between edges of adjoining gypsum panels.

Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings,
coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect structural members projecting below underside of floor/roof
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4-
to 3/8-inch-wide joints to install sealant.

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments.
Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge trim where edges
of panels are exposed. Seal joints between edges and abutting structural surfaces with acoustical
sealant.

Wood Framing: Install gypsum panels over wood framing, with floating internal corner
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber,
including floor joists and headers. Float gypsum panels over these members or provide control
joints to counteract wood shrinkage.

INSTALLATION OF INTERIOR GYPSUM BOARD
Install interior gypsum board in the following locations:

1. Type X: At all walls and ceilings scheduled for gypsum board other than moisture
resistant.

2. Mold-Resistant Type: At all wet areas, including walls and ceilings in bathrooms not
scheduled for tile, and walls behind kitchen counters with sinks.

Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent
possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless
otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses of
panels.

b. At stairwells and other high walls, install panels horizontally unless otherwise
indicated or required by fire-resistance-rated assembly.
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3.5

3.6

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with
no end joints. Locate edge joints over furring members.
4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

Multilayer Application:

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to
framing members and offset face-layer joints one framing member, 16 inches minimum,
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically
(parallel to framing) with joints of base layers located over stud or furring member and
face-layer joints offset at least one stud or furring member with base-layer joints unless
otherwise indicated or required by fire-resistance-rated assembly. Stagger joints on
opposite sides of partitions.

3. On furring members, apply base layer vertically (parallel to framing) and face layer either
vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical
joints offset at least one furring member. Locate edge joints of base layer over furring
members.

4, Fastening Methods: Fasten base layers and face layers separately to supports with screws
with screws; fasten face layers with adhesive and supplementary fasteners.

INSTALLATION OF TRIM ACCESSORIES

General: For trim with back flanges intended for fasteners, attach to framing with same fasteners
used for panels. Otherwise, attach trim according to manufacturer's written instructions.

Control Joints: Install control joints at locations indicated on Drawings according to ASTM C840
and in specific locations approved by Contracting Officer for visual effect.

Interior Trim: Install in the following locations:

Cornerbead: Use at outside corners unless otherwise indicated.
LC-Bead: Use at exposed panel edges.

L-Bead: Use where indicated.

U-Bead: Use at exposed panel edges.

ronNE

FINISHING GYPSUM BOARD

General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for
decoration. Promptly remove residual joint compound from adjacent surfaces.

Prefill open joints and damaged surface areas.

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.
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3.8

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C840:

Level 1: Ceiling plenum areas, concealed areas, and where indicated.

Level 2: Where scheduled.

Level 3: Where scheduled.

Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.

Eall A

INSTALLATION OF TEXTURE FINISHES

Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.

Prevent texture finishes from coming into contact with surfaces not indicated to receive texture
finish by covering them with masking agents, polyethylene film, or other means. If, despite these
precautions, texture finishes contact these surfaces, immediately remove droppings and overspray
to prevent damage according to texture-finish manufacturer's written instructions.

PROTECTION
Protect adjacent surfaces from drywall compound and promptly remove from floors and other
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall

application.

Protect installed products from damage from weather, condensation, direct sunlight, construction,
and other causes during remainder of the construction period.

Remove and replace panels that are wet, moisture damaged, and mold damaged.

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

surface contamination and discoloration.

END OF SECTION 09 29 00
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SECTION 09 30 13 - CERAMIC TILING

PART 1 - GENERAL

11

A.

12

13

14

SUMMARY
Section Includes:

Porcelain tile.

Thresholds.

Waterproof membranes.
Crack isolation membranes.

el NS

Related Requirements:

1. Section 07 92 00 "Joint Sealants" for sealing of expansion, contraction, control, and
isolation joints in tile surfaces.

2. Section 09 29 00 "Gypsum Board" for cementitious backer units and glass-mat, water-
resistant backer board.

DEFINITIONS

General: Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1
apply to Work of this Section unless otherwise specified.

Face Size: Actual tile size, excluding spacer lugs.

Module Size: Actual tile size plus joint width indicated.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Show locations of each type of tile and tile pattern. Show widths, details, and
locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile

surfaces.

Samples for Verification:
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1.6

1.7

18

=

Full-size units of each type and composition of tile and for each color and finish required.
2. Assembled samples mounted on a rigid panel, with grouted joints, for each type and
composition of tile and for each color and finish required. Make samples at least 36 inches
square, but not fewer than four tiles. Use grout of type and in color or colors approved for
completed Work.

Full-size units of each type of trim and accessory for each color and finish required.

4. Metal edge strips in 6-inch lengths.

@

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.

Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.

Product Certificates: For each type of product.

Product Test Reports: For tile-setting and -grouting products.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match and are from same production runs as products installed and
that are packaged with protective covering for storage and identified with labels describing
contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount
installed for each type, composition, color, pattern, and size indicated.

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each type,
composition, and color indicated.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer employs at least one installer for Project that has completed the Advanced
Certification for Tile Installers (ACT) certification for installation of shower receptors and
large format tile.

DELIVERY, STORAGE, AND HANDLING

Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use. Comply with requirements in ANSI A137.1 for labeling tile packages.

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

D.

A.

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

Store liquid materials in unopened containers and protected from freezing.

FIELD CONDITIONS

Environmental Limitations: Do not install tile until construction in spaces is complete and
ambient temperature and humidity conditions are maintained at the levels indicated in referenced
standards and manufacturer's written instructions.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Source Limitations for Tile: Obtain tile of each type from single source or producer.

1. Obtain tile of each type and color or finish from same production run and of consistent
guality in appearance and physical properties for each contiguous area.

B.  Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality
for each mortar, adhesive, and grout component from single manufacturer and each aggregate
from single source or producer.

1. Obtain setting and grouting materials, except for unmodified Portland cement and
aggregate, from single manufacturer.

2. Obtain waterproof membrane and crack isolation membrane, except for sheet products,
from manufacturer of setting and grouting materials.

C.  Source Limitations for Other Products: Obtain each of the following products specified in this
Section from a single manufacturer:

1. Marble thresholds.

2. Waterproof membrane.

3. Crack isolation membrane.
2.2 PRODUCTS, GENERAL

A.  ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types,
compositions, and other characteristics indicated.

1. Provide tile complying with Standard grade requirements unless otherwise indicated.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by
TCNA installation methods specified in tile installation schedules, and other requirements
specified.
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2.3

Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory and
package so tile units taken from one package show same range in colors as those taken from other
packages and match approved Samples.

Mounting: For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard
with manufacturer unless otherwise indicated.

TILE PRODUCTS

Porcelain Tile Type FT1: Unglazed.

1.

©CoOoN>OT~ WD

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

American Olean; a brand of Dal-Tile Corporation.
Crossville, Inc.

Daltile; a brand of Dal-Tile Corporation.

Florida Tile, Inc.

Marazzi USA; a brand of Dal-Tile Corporation.
Approved substitution.

hOo o0 o

Module Size: As selected by Contracting Officer.

Thickness: 3/8 inches.

Face: Manufacturer’s standard, unless indicated otherwise.
Finish: Matte.

Tile Color: As selected by Contracting Officer.

Grout Color: Epoxy grout as selected by Contracting Officer.
Grout Joint Widths: As selected by Contracting Officer.
Installation Method: Ashler.

Porcelain Tile Type WT1: Unglazed.

1.

N~ WDN

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

American Olean; a brand of Dal-Tile Corporation.
Crossville, Inc.

Daltile; a brand of Dal-Tile Corporation.

Florida Tile, Inc.

Marazzi USA; a brand of Dal-Tile Corporation.
Approved substitution.

hO o0 o

Module Size: As selected by Contracting Officer.

Thickness: 1/4 inches.

Face: Manufacturer’s standard, unless indicated otherwise.
Finish: Matte.

Tile Color: As selected by Contracting Officer.

Grout Color: Epoxy grout as selected by Contracting Officer.
Grout Joint Widths: 1/8 inches.
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2.5

2.6

9. Installation Method: Epoxy grout as selected by Contracting Officer.

Accessories: Provide accessories of type and size indicated, suitable for installing by same
method as used for adjoining wall tile.

1. Triangular shower shelf: Basis of Design: Shelf-E - Wave; brushed stainless steel finish.

a. Three (3) per shower.

THRESHOLDS

General: Fabricate to sizes and profiles indicated or required to provide transition between
adjacent floor finishes.

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above
adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of
threshold to 1/2 inch or less above adjacent floor surface.

Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of 10 according
to ASTM C1353 or ASTM C241/C241M and with honed finish.

1. Description:

a. Uniform, fine- to medium-grained white stone with gray veining.

WATERPROOF MEMBRANES

General: Manufacturer's standard product, selected from the following, that complies with
ANSI A118.10 and is recommended by the manufacturer for the application indicated. Include
reinforcement and accessories recommended by manufacturer.

Waterproof Membrane, Chlorinated Polyethylene Sheet: polypropylene fleece laminated on both
sides.

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

a. Schluter Systems L.P.
b. Approved substitution.

2. Nominal Thickness: 0.008 inch.

CRACK ISOLATION MEMBRANES

General: Manufacturer's standard product, selected from the following, that complies with
ANSI A118.12 for standard performance and is recommended by the manufacturer for the
application indicated. Include reinforcement and accessories recommended by manufacturer.
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2.7

2.8

Corrugated Polyethylene: Corrugated polyethylene with dovetail-shaped corrugations and with
anchoring webbing on the underside; 3/16-inch nominal thickness.

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

a. ARDEX Americas.
b. Custom Building Products.
C. Schluter Systems L.P.

SETTING MATERIALS
Modified Dry-Set Mortar (Thinset): ANSI A118.4.

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

ARDEX Americas.

Bostik, Inc.

Custom Building Products.

H.B. Fuller Construction Products Inc. / TEC.
MAPEI Corporation.

Approved substitution.

hO o0 o

2. For wall applications, provide mortar that complies with requirements for nonsagging
mortar in addition to the other requirements in ANSI A118.4.

Water-Cleanable, Tile-Setting Epoxy: ANSI A118.3.

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

ARDEX Americas.

Bostik, Inc.

Custom Building Products.

H.B. Fuller Construction Products Inc. / TEC.
Laticrete International, Inc.

MAPEI Corporation.

hO o0 O

N

Verify adhesives have a VOC content of 65 g/L or less.

3. Provide product capable of withstanding continuous and intermittent exposure to
temperatures of up to 140 and 212 deg F, respectively, and certified by manufacturer for
intended use.

GROUT MATERIALS

Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or
colored aggregate as required to produce color indicated.
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B.  Water-Cleanable Epoxy Grout: ANSI A118.3, with a VOC content of 65 g/L or less.

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

a. Bostik, Inc.

b. Custom Building Products.

C. H.B. Fuller Construction Products Inc. / TEC.
d. Laticrete International, Inc.

e. MAPEI Corporation.

f. Sika Corporation.

2. Provide product capable of withstanding continuous and intermittent exposure to
temperatures of up to 140 and 212 deg F, respectively, and certified by manufacturer for
intended use.

2.9 MISCELLANEOUS MATERIALS

A.  Vapor-Retarder Membrane: Polyethylene sheeting, ASTM D4397, 4.0 mils thick.

B.  Metal Edge Strips: Angle or L-shaped, height to match tile and setting-bed thickness, metallic or
combination of metal and PVVC or neoprene base, designed specifically for flooring applications;
stainless steel, ASTM A276/A276M or ASTM A666, 300 Series exposed-edge material.

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

a. Blanke Corporation.

b. Ceramic Tool Company, Inc.
c. Schluter Systems L.P.

d. Approved substitution.

C.  Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and
grout surfaces, specifically approved for materials and installations indicated by tile and grout
manufacturers.

2.10 MIXING MORTARS AND GROUT

A.  Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'
written instructions.

B.  Add materials, water, and additives in accurate proportions.

C.  Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and
other procedures to produce mortars and grouts of uniform quality with optimum performance
characteristics for installations indicated.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are
incompatible with tile-setting materials, including curing compounds and other substances
that contain soap, wax, oil, or silicone; and comply with flathess tolerances required by
ANSI A108.01 for installations indicated.

2. Verify that concrete substrates for tile floors installed with thinset mortar comply with
surface finish requirements in ANSI A108.01 for installations indicated.

a. Verify that surfaces that received a steel trowel finish have been mechanically
scarified.

b. Verify that protrusions, bumps, and ridges have been removed by sanding or
grinding.

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical
units of work, and similar items located in or behind tile has been completed.

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if
not coordinated, adjust joint locations in consultation with Contracting Officer.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset
mortar with trowelable leveling and patching compound specifically recommended by tile-setting
material manufacturer.

Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains.

Blending: For tile exhibiting color variations, verify that tile has been factory blended and
packaged so tile units taken from one package show same range of colors as those taken from
other packages and match approved Samples. If not factory blended, either return to manufacturer
or blend tiles at Project site before installing.

INSTALLATION OF CERAMIC TILE
Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation™ for TCNA

installation methods specified in tile installation schedules. Comply with parts of the ANSI A108
series ""Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation
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methods, specified in tile installation schedules, and apply to types of setting and grouting
materials used.

1. For the following installations, follow procedures in the ANSI A108 series of tile
installation standards for providing 95 percent mortar coverage:

a. Tile floors in wet areas.
b. Tile floors in laundries.
C. Tile floors consisting of tiles 8 by 8 inches or larger.

B.  Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions,
edges, and corners without disrupting pattern or joint alignments.

C.  Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates,
collars, or covers overlap tile.

D.  Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.

E.  Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the
use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise
indicated.

1. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same
size, align joints.

2. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on
floor, base, walls, or trim, align joints unless otherwise indicated.

F. Joint Widths: Unless otherwise indicated, install tile with the following joint widths:
1. Porcelain Tile: 3/8 inch.

G.  Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless
otherwise indicated.

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor
finishes, set thresholds in improved modified dry-set mortar (thinset).

2. Do not extend waterproof membrane or crack isolation membrane under thresholds set in
modified dry-set or improved modified dry-set mortar. Fill joints between such thresholds
and adjoining tile set on waterproof membrane or crack isolation membrane with
elastomeric sealant.

H.  Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other
flooring that finishes flush with top of tile.
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3.4

3.5

3.6

3.7

3.8

INSTALLATION OF WATERPROOF MEMBRANES

Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written
instructions to produce waterproof membrane of uniform thickness that is bonded securely to
substrate.

Allow waterproof membrane to cure and verify by testing that it is watertight before installing
tile or setting materials over it.

INSTALLATION OF CRACK ISOLATION MEMBRANES

Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written
instructions to produce membrane of uniform thickness that is bonded securely to substrate.

Allow crack isolation membrane to cure before installing tile or setting materials over it.

ADJUSTING AND CLEANING

Remove and replace tile that is damaged or that does not match adjoining tile. Provide new
matching units, installed as specified and in a manner to eliminate evidence of replacement.

Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they are
free of foreign matter.

1. Remove grout residue from tile as soon as possible.

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written
instructions but no sooner than 10 days after installation. Use only cleaners recommended
by tile and grout manufacturers and only after determining that cleaners are safe to use by
testing on samples of tile and other surfaces to be cleaned. Protect metal surfaces and
plumbing fixtures from effects of cleaning. Flush surfaces with clean water before and after
cleaning.

PROTECTION

Protect installed tile work with kraft paper or other heavy covering during construction period to
prevent staining, damage, and wear. If recommended by tile manufacturer, apply coat of neutral
protective cleaner to completed tile walls and floors.

Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile
surfaces.

INTERIOR CERAMIC TILE INSTALLATION SCHEDULE

Interior Floor Installations, Concrete Subfloor:
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1. Ceramic Tile Installation FT1: TCNA F125; Thinset mortar on crack isolation membrane.

a. Tile Type: Porcelain.
b. Thinset Mortar: Modified dry-set mortar.
C. Grout: High-performance sanded.

2. Ceramic Tile Installation FT1 at shower: TCNA F115; thinset mortar on waterproofing
membrane; epoxy grout.

a. Tile Type: Porcelain.
b. Thinset Mortar: Modified dry-set mortar.
C. Grout: Water-cleanable epoxy grout.
B. Interior Wall Installations, Wood or Metal Studs or Furring:

1. TCNA W245 or TCNA W248: Thinset mortar on glass-mat, water-resistant gypsum
backer board.

a. Ceramic Tile Type: WT1.
b. Thinset Mortar: Improved modified dry-set mortar.
C. Grout: Standard sanded cement grout.

C.  Shower Receptor and Wall Installations:

1. TCNA B420: Thinset mortar on waterproof membrane over coated glass-mat, water-
resistant gypsum backer board.

a. Ceramic Tile Type: WT1 at shower.

b. Thinset Mortar: Modified dry-set mortar.
c. Grout: Water-cleanable epoxy grout.

END OF SECTION 09 30 13
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SECTION 09 65 16.13 - LINOLEUM SHEET FLOORING

PART 1 - GENERAL

11

A.

1.2

A

13

A

B.

C.

14

A

15

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 linoleum sheet flooring.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For each type of flooring. Include flooring layouts, locations of seams, edges,
columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.

Samples: For each exposed product and for each color and texture specified in manufacturer's
standard size, but not less than 6-by-9-inch sections.

1. For heat-welding bead, manufacturer's standard-size Samples, but not less than 9 inches
long, of each color required.
INFORMATIONAL SUBMITTALS

Sample Warranty.

WARRANTY

Submit a written warranty executed by the manufacturer agreeing to repair or replace resilient
flooring that fails with the warranty period.

1. Warranty Period: 5 years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Fire-Test-Response Characteristics: For linoleum sheet flooring, as determined by testing
identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
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2.2

2.3

A

A

B.

C.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sqg. cm.

LINOLEUM SHEET FLOORING

Basis-of-Design Product: Subject to compliance with requirements, provide Forbo Industries,
Inc.; Marmolium or comparable product by one of the following:

1. Armstrong World Industries, Inc.
2. Johnsonite; A Tarkett Company.
3. Mannington Mills, Inc.
4. Approved substitution.

Product Standard: ASTM F 2034, Type I, “Standard Specification for Sheet Linoleum Floor
Covering Without Backing.”

Thickness: 0.100 inch.

Wearing Surface: Smooth.

Sheet Width: As standard with manufacturer.

Seamless-Installation Method: Heat welded.

Colors and Patterns: As indicated by manufacturer's designations or as selected by Contracting
Officer from manufacturer’s full range.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or
blended hydraulic-cement-based formulation provided or approved by resilient sheet flooring

manufacturer for applications indicated.

Adhesives: Water-resistant type recommended by flooring and adhesive manufacturers to suit
resilient sheet flooring and substrate conditions indicated.

Seamless-Installation Accessories:
1. Heat-Welding Bead: Manufacturer's solid-strand product for heat welding seams.

a. Color: As selected by Contracting officer from manufacturer's full range.

PART 3 - EXECUTION

31 PREPARATION
A.  Prepare substrates according to resilient sheet flooring manufacturer's written instructions to
ensure adhesion of linoleum sheet flooring.
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3.2

Concrete Substrates: Prepare according to ASTM F 710.

=

Verify that substrates are dry and free of curing compounds, sealers, and hardeners.

2. Remove substrate coatings and other substances that are incompatible with adhesives and
that contain soap, wax, oil, or silicone, using mechanical methods recommended by
resilient sheet flooring manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by resilient sheet flooring
manufacturer. Proceed with installation only after substrate alkalinity falls within range on
pH scale recommended by manufacturer in writing.

4. Moisture Testing: Proceed with installation only after substrates pass testing according to

resilient sheet flooring manufacturer's written recommendations, but not less stringent than

the following:

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with
installation only after substrates have maximum moisture-vapor-emission rate of 5
Ib of water/1000 sq. ft. in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170.
Proceed with installation only after substrates have a maximum 85 percent relative
humidity level.

Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound;
remove bumps and ridges to produce a uniform and smooth substrate.

Do not install resilient sheet flooring until it is the same temperature as the space where it is to be
installed.

Immediately before installation, sweep and vacuum clean substrates to be covered by resilient

sheet flooring.

RESILIENT SHEET FLOORING INSTALLATION

Comply with manufacturer's written instructions for installing resilient sheet flooring.

Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting.

Lay out resilient sheet flooring as follows:

1. Maintain uniformity of flooring direction.

2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6
inches away from parallel joints in flooring substrates.

3. Match edges of flooring for color shading at seams.

4, Avoid cross seams.

Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces, permanent
fixtures, and built-in furniture including cabinets, pipes, outlets, and door frames.

Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar openings.
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3.3

Maintain reference markers, holes, and openings that are in place or marked for future cutting by
repeating on resilient sheet flooring as marked on substrates. Use chalk or other nonpermanent
marking device.

Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to substrate to
produce a completed installation without open cracks, voids, raising and puckering at joints,
telegraphing of adhesive spreader marks, and other surface imperfections.

Adhere flooring to the subfloor without cracks, voids, raising and puckering at the seams. Roll
with a 100-pound (45.36 kilogram) roller in the field areas. Hand-roll flooring at the perimeter
and the seams to assure adhesion. Refer to specific rolling instructions of the flooring
manufacturer.

Install flooring with adhesives, tools, and procedures in strict accordance with the manufacturer's
written instructions. Observe the recommended adhesive trowel notching, open times, and
working times

Seamless Installation:

1. Heat-Welded Seams: Prepare heat-welded seams with special routing tool supplied for this
purpose and heat weld with linoleum welding rod in seams. Rout joints and heat weld with
welding bead to permanently fuse sections into a seamless flooring. Prepare, weld, and
finish seams to produce surfaces flush with adjoining flooring surfaces.

CLEANING AND PROTECTION

Comply with manufacturer's written instructions for cleaning and protecting resilient sheet
flooring.

Cover resilient sheet flooring until Substantial Completion.

END OF SECTION 09 65 16.13
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SECTION 09 91 00 - PAINTING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Surface preparation and field painting of exposed items and surfaces on the following
substrates:

a. Interior Substrates:

1) Gypsum board.

2) Steel.
3) Wood.
4) CMU
b. Exterior Substrates:

1) Fiber-Cement.
2) Galvanized steel, factory- or shop-primed.

3) Wood.
2. Finish and color schedules for painted surfaces.
B.  Government shall approve all colors prior to procurement and application.
C.  Select products and materials in this Section for indoor chemical and pollutant source control and/

or low-VOC emitting characteristics.

1.2 DEFINITIONS

A.  Volatile Organic Compounds (VOCs): Compounds as defined by the U.S. Environmental
Protection Agency (EPA) in 40 CFR § 51.100 (s), (1).

B.  Anti-Corrosive Paints: Coatings formulated and recommended for use in preventing the corrosion
of ferrous metal substrates.
1.3 SEQUENCING AND SCHEDULING

A.  Perform maintenance repainting in the following sequence, which includes work specified in this
and other Sections:

1. Dismantle existing surface-mounted objects and hardware except items indicated to remain

in place. Tag items with location identification and protect.
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2. Verify that temporary protections have been installed.

3. Examine condition of surfaces to be painted.

4. Remove existing paint to the degree required for each substrate and surface condition of
existing paint.

5. Apply paint system.

6. Reinstall dismantled surface-mounted objects and hardware unless otherwise indicated.

1.4 SUBMITTALS

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

B.  Samples for Initial Selection: For each type of topcoat product indicated.
C.  Samples for Verification: For each type of paint system and in each color and gloss of topcoat
indicated.
L. Submit Samples on rigid backing, 8 inches square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4, Label each Sample for location and application area.

D.  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.
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. of each material and color applied.

1.6 QUALITY ASSURANCE

A.  All materials, preparation and painting Work shall comply with the requirements of the latest
edition of the Architectural Painting Specification Manual by the Master Painters Institute (MPI).

1. All paint manufacturers and products shall be listed under the Approved Product List
section of the MPI Painting Manual.

B.  Color Matching: Custom computer-match paint colors to colors scheduled and park provided
samples.

C.  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
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1.7

A.

B.

and set quality standards for materials and execution.

1. Contracting Officer shall select one surface for each paint system and substrate indicated
for mockup and review.

a. Wall and ceiling surfaces: Provide mockup of each color indicated, 16 sq. ft.
minimum.

b. Mockup shall be at area representing final conditions, including temperature and
lighting levels.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless the Contracting Officer 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

Exterior:

1. Apply paints, including waterborne paints, only when temperature of surfaces to be painted
and ambient air temperatures are between 50 and 95 deg F.

2. Apply solvent-thinned paints only when temperatures of surfaces to be painted and
surrounding air are between 45 and 95 deg F.

3. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent;
at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

Interior:

1. Apply paints only when temperature of surfaces to be painted and ambient air temperatures
are between 50 and 95 deg F.

2. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than

5 deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Source Limitations: Obtain paint materials for each system indicated from single source and
single manufacturer.
2.2 PAINT MATERIALS, GENERAL
A.  MPI Standards: Products shall comply with MPI standards, including gloss levels, and shall be
listed in its "MPI Approved Products Lists."
B.  Material Compatibility: Provide block fillers, primers, and finish-coat materials that are
ROMO - 316223 099100-3
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compatible with one another and with the substrates indicated under conditions of service and
application, as demonstrated by manufacturer based on testing and field experience.

1. 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.  Material Quality: Provide manufacturer's best-quality paint material of the various coating types
specified that are factory formulated and recommended by manufacturer for application indicated.
Paint-material containers not displaying manufacturer's product identification will not be
acceptable.

D.  Chemical Components for Paints, General: Provide products containing no material listed on
International Living Future Institute’s “The Red List.”

E. Chemical Components of Interior Paints and Coatings: Provide products that comply with the
following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA
Method 24) and the following chemical restrictions.

1. The following chemicals shall not be used as an ingredient in any of the paints or coatings
applied indoors and on-site:

Aromatic Compounds: The product must contain no more than 1.0% by weight of
the sum total of aromatic compounds.

Halomethanes: Methylene Chloride.

Chlorinated Ethanes: 1,1,1-trichloroethane.

Aromatic Solvents: Benzene, Toluene (methylbenzene), Ethylbenzene.
Chlorinated Ethylenes: Vinyl Chloride.

Polynuclear Aromatics: Naphthalene.

Chlorobenzenes: 1,2-dichlorobenzene.

Phthalate Esters: di (2-ethylhexyl) phthalate, butyl benzyl phthalate, di-n-butyl
phthalate, di-n-octyl phthalate, diethyl phthalate, dimethyl phthalate.
Miscellaneous Semi-Volatile Organics: Isophorone. Metals and their compounds:
Antimony, Cadmium, Hexavalent Chromium, Lead, Mercury.

J. Preservatives (Anti-Fouling Agents): Formaldehyde.

k. Ketones: Methyl ethyl ketone, Methyl isobutyl Ketone.

1 Miscellaneous Volatile Organics: Acrolein, Acrylonitrile.

S o poe o
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2. Volatile Organic Compounds: The volatile organic compound (VOC) concentrations (in
grams per liter) of the paint or coating shall not exceed those listed below if the paint or
coating is applied indoors, on-site. VOCs shall be tested in accordance with the U.S.
Environmental Protection Agency (EPA) Test Method 24. The calculation of VOC shall
exclude water, exempt solvents, and tinting color added at the point of sale.

a. Flat Interior Coatings: 50 g/L.
b. Non-Flat Interior Coatings: 150 g/L.
c. Gloss Anti-Corrosive Interior Coatings: 250 g/L.
d. Semi-Gloss Anti-Corrosive Interior Coatings: 250 g/L.
e. Flat Anti-Corrosive Interior Coatings: 250 g/L.
f. Floor Coatings: 250 g/L.
g. Flow Coatings: 420 g/L.
h. Pre-Treatment Wash Primers Coatings: 420 g/L.
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F.

1. Sanding Sealers (Non-Lacquer): 350 g/L.
] Specialty Primers, Sealers, and Undercoats: 350 g/L.

Transition Coat: Paint manufacturer's recommended coating for use where a residual existing
coating is incompatible with the paint system.

PART 3 - EXECUTION

3.1

A.

D.

32

A.

B.

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:

1. Concrete: 12 percent.

2. Wood: 15 percent.

3. Gypsum Board: 12 percent.
4. Cement Plaster: 12 percent.

Exterior Substrates:

1. Portland Cement Plaster: Verify that plaster is fully cured.
2. Exterior Gypsum Board: Verify that finishing compound is sanded smooth.

Interior Substrates:
L. Gypsum Board: Verify that finishing compound is sanded smooth.

Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.

Alkalinity: Do not begin application of coatings unless surface alkalinity is within range
recommended in writing by paint manufacturer. Conduct alkali testing with litmus paper on
exposed plaster, cementitious, and masonry surfaces.

Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

PREPARATORY CLEANING

General: Use the gentlest, appropriate method necessary to clean surfaces in preparation for
painting. Clean all surfaces, corners, contours, and interstices.

Detergent Cleaning: Wash surfaces by hand using clean rags, sponges, and bristle brushes. Scrub
surface with detergent solution and bristle brush until soil is thoroughly dislodged and can be
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removed by rinsing. Use small brushes to remove soil from joints and crevices. Dip brush in
solution often to ensure that adequate fresh detergent is used and that surface remains wet. Rinse
with water applied by clean rags or sponges.

SUBSTRATE REPAIR

General: Repair substrate surface defects that are inconsistent with the surface appearance of
adjacent materials and finishes.

Gypsum-Plaster and Gypsum-Board Substrates:

1. Repair defects including dents and chips more than 1/16 inch in size and where directed by
the Contracting Officer, and all holes and cracks by filling with gypsum-plaster patching
compound and sanding smooth. Remove protruding fasteners.

2. Rout out surface cracks to remove loose, unsound material; fill with patching compound
and sand smooth.

a. Finish patch to match adjacent surfaces with no visible transition. Telegraphing
patching through finish coats is not acceptable.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated, and with
procedures specified in PDCA P4 for inspection and acceptance of surfaces to be painted.

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 where present.

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.

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.

1. Roughen as required to remove glaze where occurs.
2. Use mechanical methods or surface preparation where hardeners or sealers have been used

to improve curing.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
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recommended in writing by paint manufacturer but not less than the following:
1. SSPC-SP 3.

F. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint
is abraded. Paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

G.  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.

H.  Wood Substrate, Shop-Primed:

1. Remove stains and other materials that would impede installation of coats over primer
specified.
2. Reprime damaged primer.

3.5 REPAINTING, GENERAL

A.  Comply with manufacturers' written instructions for application methods unless otherwise
indicated in this Section.

B.  Prepare surfaces to be painted according to manufacturer's written instructions for each substrate
condition.

C.  Apply atransition coat over incompatible existing coatings.

D. Blending Painted Surfaces: When painting new substrates patched into existing surfaces or
touching up missing or damaged finishes, apply coating system specified for the specific
substrate. Apply final finish coat over entire surface from edge to edge and corner to corner.

E. Maintenance Repainting Appearance Standard: Completed work is to have a uniform appearance
as viewed by the Contracting Officer from building interior at 5 feet away from painted surface.

F. Execution of the Work: In repainting surfaces, disturb them as minimally as possible and as
follows:

1. Remove failed coatings and corrosion and repaint.
2. Verify that substrate surface conditions are suitable for repainting.
3. Allow other trades to repair items in place before repainting.

G.  Mechanical Abrasion: Where mechanical abrasion is needed for the work, use gentle methods,
such as scraping and lightly hand sanding, that will not abrade softer substrates, reducing clarity
of detail.

H.  Heat Processes: Do not use torches, heat guns, or heat plates.
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3.6 APPLICATION

A.  Material Preparation:

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign
materials and residue.
2. Stir material before application to produce a mixture of uniform density. Stir as required

during application. Do not stir surface film into material. If necessary, remove surface
film and strain material before using.

B.  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 both sides and edges of doors and entire exposed surface of door frames.

4, Paint entire exposed surface of window frames and sashes, where scheduled for painting.

5. Paint front and backsides of access panels, removable or hinged covers, and similar hinged
items to match exposed surfaces.

6. Do not paint over labels of independent testing agencies or equipment name, identification,
performance rating, or nomenclature plates.

7. Primers specified in painting schedules may be omitted on items that are factory primed or

factory finished if acceptable to topcoat manufacturers.

C. 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.

D.  If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

E.  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.

F. Sand lightly between each succeeding enamel or varnish coats.

G.  Paint exposed surfaces, except where these Specifications indicate that the surface or material is
not to be painted or is to remain natural. If an item or a surface is not specifically mentioned,
paint the item or surface the same as similar adjacent materials or surfaces. If a color of finish is
not indicated, the Contracting Officer will select from standard colors and finishes available.

1. Painting includes field painting of exposed bare and covered pipes and ducts (including
color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and

electrical equipment that do not have a factory-applied final finish.

H. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and

ROMO - 316223 099100-8
PAINTING



3.7

labels.

1. Prefinished items include the following factory-finished components:
a. Architectural woodwork.
b. Acoustical wall panels.
c. Finished mechanical and electrical equipment.
d. Light fixtures.
2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
a. Foundation spaces.
b. Furred areas.
c. Ceiling plenums.
d. Pipe spaces.
e. Duct shafts.
3. Finished metal surfaces include the following:
a. Anodized aluminum.
b. Stainless steel.
c. Chromium plate.
d. Copper and copper alloys.
e. Bronze and brass.
4. Operating parts include moving parts of operating equipment and the following:
a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.
5. Labels: Do not paint over UL, FMG, or other code-required labels or equipment name,

identification, performance rating, or nomenclature plates.

CLEANING AND PROTECTING

At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials
from Project site.

Protect work of other trades, whether being painted or not, against damage from painting. Correct
damage by cleaning, repairing or replacing, and repainting, as approved by the Contracting
Officer.

Provide "Wet Paint" signs to protect newly painted finishes. After completing painting
operations, remove temporary protective wrappings provided by others to protect their work.

1. After work of other trades is complete, touch up and restore damaged or defaced painted
surfaces.
2. Interior: Comply with procedures specified in PDCA P1.
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3.8 INTERIOR PAINT SYSTEM SCHEDULE
A. General:

1. All interior paint systems shall be institutional, low-odor, low-VOC.
2. Basis-of-Design Paint, Latex: SuperPaint Acrylic Latex by Shwerwin Williams or
approved equal, for interior and exterior.

B. Concrete Substrates, Traffic Surfaces:
1. Water-Based Concrete Floor Sealer System, MPI INT 3.2G:

a. First Coat: Sealer, water based, for concrete floors, matching topcoat.
b. Topcoat: Sealer, water based, for concrete floors, MPI #99.

1) Euclid Chemical: Euclid; Super Diamond Clear VOX

2) PPG Architectural: PPG Paints; Perma-Crete Plex-Seal WB Interior/Exterior
Clear Sealer

3)  Rust-Oleum: Seal Krete; Clear-Seal Concrete Protective Sealer Gloss LOW
VOC

C.  Gypsum Board Substrates:

1. Acrylic Latex System:

a. Prime Coat: Latex, interior.
b. Intermediate Coat: Match topcoat.
c. Topcoat: Acrylic Latex, interior.

2. Moisture Resistant System: Water-based, light industrial system. MPI INT 9.2L.

a. Application: Provide at bathrooms and at gypsum backsplashes behind sinks.
b. Prime Coat: Acrylic, interior.
c. Intermediate Coat: Match topcoat.
d. Topcoat: Waterborne epoxy coating, interior.
3. Sheen:

a. Walls: Eggshell.
b. Ceilings: Flat.
c. At Waterborne: Satin for walls and ceilings.

D.  Steel:
1. Alkyd System. MPI INT 5.1EE.
a. Primer: Shop primed; primer, alkyd, anti-corrosive, for metal.
b. Intermediate Coat: Match topcoat.
c. Topcoat: Alkyd enamel.
2. Sheen: Semi-gloss.
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E. Wood Substrates:

1. Acrylic Latex System:

a. Prime Coat: Primer, latex, for interior wood.
b. Intermediate Coat: Match topcoat.
C. Topcoat: Acrylic latex, interior, for interior wood.

2. Sheen: Semi-gloss.
F. CMU Substrates:

1. Epoxy System

a. Block Filler: Block filler, epoxy, interior/exterior
b. Intermediate Coat: Epoxy, interior, matching topcoat.
c. Topcoat: Epoxy, interior

39 EXTERIOR PAINT SYSTEM SCHEDULE
A. Fiber Cement:

1. System: Acrylic Latex, Exterior.

a. Prime Coat: Acrylic, alkali resistant, water based.
b. Intermediate Coat: Match topcoat.
c. Topcoats: Acrylic latex, exterior.

2. Sheen: As scheduled.

B.  Galvanized-Metal Substrates: Hollow metal work and shop-primed galvanized steel shapes other
than high-performance coated (primed).

1. Acrylic Enamel System:

Prime Coat: Primer, zinc rich, water based. Provide where not shop-primed.
Transition Coat: As required.

Intermediate Coat: Match topcoat.

Topcoat: Acrylic latex enamel, exterior, semi-gloss.

fo o

2. Sheen: Semi-gloss.
C.  Cement Plaster - Stucco: Where integral-colored acrylic finish coats are not applied over stucco.
1. High-Build Latex System: Dry film thickness of not less than 10 mils.
a. Prime Coat: As recommended in writing by topcoat manufacturer.

b. Intermediate Coat: As recommended in writing by topcoat manufacturer.
c. Topcoat: Exterior, high-build latex paint.
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D.  Wood: Door frames and other exposed woodwork.

1. Acrylic Latex Enamel over Latex Primer:
a. Prime Coat: Primer, latex for exterior wood. Provide where not shop-primed.
b. Intermediate Coat: Match topcoat.
c. Topcoat: Acrylic latex enamel, exterior.

2. Sheen: Semi-gloss.

3.10 COLOR SCHEDULE
A.  All colors shall be reviewed and approved by Contracting Officer prior to installation.

B.  Exterior siding and trim colors shall be custom and match the park provided samples.

END OF SECTION 09 91 00
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SECTION 09 93 00 - STAINING AND TRANSPARENT FINISHING

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Primers
2. Wood stains.
3. Transparent finishes.
B.  Related Requirements:
1. Section 099100 "Painting" for stains and transparent finishes on concrete floors.
1.2 ACTION SUBMITTALS
A.  Product Data:
1. For each type of product.
2. Include preparation requirements and application instructions.
3. Indicate VOC content.
B.  Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of
available colors for each type of exposed finish.
C.  Samples for Verification: Sample for each type of finish system and in each color and gloss of
finish required on representative samples of actual wood substrates.
1. Size: 8 inches square or 8 inches long.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4, Label each Sample for location and application area.
D.  Product List: Cross-reference to finish system and locations of application areas. Use same
designations indicated on Drawings and in schedules. Include color designations.
E.  Sustainable Design Submittals:
1. Product Data: For paints and coatings, indicating VOC content.
2. Laboratory Test Reports: For paints and coatings, indicating compliance with requirements
for low-emitting materials.
3. Manufacturer Inventory: For each product, provide manufacturer's manifest of ingredients.
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1.3

14

15

16

MAINTENANCE MATERIAL SUBMITTALS

Extra Stock Material: 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. Stains and Transparent Finishes: 5 percent, but not less than 1 gal. of each material and
color applied.

MOCKUPS

Apply mockups of each finish system indicated and each color selected to demonstrate aesthetic
effects and to set quality standards for materials and execution.

1. Contracting Officer will select one surface to represent surfaces and conditions for
application of each type of finish system and substrate.

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft..
b. Other Items: Contracting Officer will designate items or areas required.

2. Final approval of stain color selections will be based on mockups.

a. If preliminary stain color selections are not approved, apply additional mockups of
additional stain colors selected by Contracting Officer at no added cost to Owner.

3. 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

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.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
FIELD CONDITIONS

Apply finishes only when temperature of surfaces to be finished and ambient air temperatures are
between 50 and 95 deg F.

Do not apply finishes when relative humidity exceeds 85 percent, at temperatures of less than 5
deg F above the dew point, or to damp or wet surfaces.

Do not apply exterior finishes in snow, rain, fog, or mist.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Behr Paint Company; Behr Process Corporation.

2. Benjamin Moore & Co.

3. Lenmar Lacquers; Benjamin Moore & Co.

4, PPG Paints; PPG Industries, Inc.

5. Rust-Oleum Corporation; a subsidiary of RPM International, Inc.

6. Sherwin-Williams Company (The).

2.2 SOURCE LIMITATIONS

A.  Source Limitations: Obtain each coating product from single source from single manufacturer.
2.3 MATERIALS, GENERAL

A.  Material Compatibility:

1. Provide materials for use within each coating 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.

B. VOC Content: For field applications, verify paints and coatings comply with VOC content limits
of authorities having jurisdiction and the following VOC content limits:

1. Primers, Sealers, and Undercoaters: 100 g/L.

2. Clear Wood Finishes, Varnishes: 275 g/L.

3. Clear Wood Finishes, Lacquers: 275 g/L.

4. Shellacs, Clear: 730 g/L.

5. Stains: 100 g/L.

C.  Low-Emitting Materials: For field applications that are inside the weatherproofing system, verify

90 percent of paints and coatings comply with the requirements of the California Department of

Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical

Emissions from Indoor Sources Using Environmental Chambers."

D.  Stain Colors: As selected by Contracting Officer from manufacturer's full range.
2.4 WOOD STAINS
A. Stain, Exterior, Solvent Based, Semitransparent: Solvent-based, oil or oil/alkyd, semitransparent,
pigmented stain for new wood surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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2.5

A.

Behr Paint Company; Behr Process Corporation.
Benjamin Moore & Co.

Diamond Vogel Paint Company.

PPG Paints; PPG Industries, Inc.
Sherwin-Williams Company (The).

Approved Substitution.

hD o0 T

TRANSPARENT FINISHES
Varnish, Exterior, Water Based, Satin: Water-based clear varnish for exterior wood surfaces.

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

a. PPG Paints; PPG Industries, Inc.
b. Sherwin-Williams Company (The).
C. Approved substitution.

2. Gloss and Sheen Level: Manufacturer's standard low-sheen finish.

PART 3 - EXECUTION

3.1

A

D.

3.2

A

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 Exterior Wood Substrates: 15 percent, when measured with an
electronic moisture meter.

Maximum Moisture Content of Interior Wood Substrates: 15 percent, when measured with an
electronic moisture meter.

Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

Proceed with finish application only after unsatisfactory conditions have been corrected.

1. Beginning finish application constitutes Contractor's acceptance of substrates and
conditions.

PREPARATION

Remove hardware, covers, plates, and similar items already in place that are removable. If

removal is impractical or impossible because of size or weight of item, provide surface-applied
protection before surface preparation and finishing.
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3.3

3.4

1. After completing finishing operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

Clean and prepare surfaces to be finished according to manufacturer's written instructions for
each substrate condition and as specified.

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse thoroughly
with clean water and allow to dry. Remove grade stamps and pencil marks by sanding
lightly. Remove loose wood fibers by brushing.

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal and
as recommended by stain manufacturer.

Exterior Wood Substrates:

1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Prime edges, ends, faces, undersides, and backsides of wood.

a. For solid hide stained wood, stain edges and ends after priming.
b. For varnish-coated stained wood, stain edges and ends and prime with varnish.
Prime undersides and backsides with varnish.

3. Countersink steel nails, if used, and fill with putty or plastic wood filler tinted to final color.
Sand smooth when dried.

APPLICATION

Apply finishes according to manufacturer's written instructions.

1. Use applicators and techniques suited for finish and substrate indicated.

2. Finish surfaces behind movable equipment and furniture same as similar exposed surfaces.

3. Do not apply finishes over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks,

runs, ropiness, or other surface imperfections.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing finish application, clean spattered surfaces. Remove spattered materials by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from finish application. Correct damage by cleaning,
repairing, replacing, and refinishing, as approved by Contracting Officer, and leave in an
undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or defaced
finished wood surfaces.
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35 EXTERIOR WOOD-FINISH-SYSTEM SCHEDULE
A.  Wood Substrates, Exposed Framing:
1. Varnish over Stain System:
Stain Coat: Stain, exterior, solvent-based, semitransparent.
First Intermediate Coat: Varnish matching topcoat.

Second Intermediate Coat: Varnish matching topcoat.
Topcoat: Varnish, with UV inhibitor, exterior, semigloss.

oo oTe

B. Wood Substrates, Doors:

1. Varnish over Stain System:

a. Stain Coat: Stain, exterior, solvent-based, semitransparent.

b. First Intermediate Coat: Varnish matching topcoat.

C. Second Intermediate Coat: Varnish matching topcoat.

d. Topcoat: Varnish, with UV inhibitor, exterior, semigloss.
3.6 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE

A.  Wood Substrates, Doors:
1. Semitransparent Stain System:
a. Prime Coat: Stain, exterior, solvent based, semitransparent, matching topcoat.

b. Topcoat: Stain, exterior, solvent based, semitransparent.

END OF SECTION 099300
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SECTION 09 96 00 - HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

11

1.2

13

14

15

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 high-performance coating
systems on the following substrates:

Exterior Substrates:

1. Steel.
a. Galvanized metal.
b. Interior Substrates:
2. Steel

Related Requirements:
Section 051200 "Structural Steel Framing" for shop priming of structural steel with primers
specified in this Section.

1. Section 055000 "Metal Fabrications" for shop priming metal fabrications.
2. Section 099123 "Interior Painting" for general field painting.

DEFINITIONS

MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523.
MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523.
MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D523.

ACTION SUBMITTALS
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1.6

1.7

1.8

Product Data: For each type of product. Include preparation requirements and application
instructions.

Include printout of current "MPI Approved Products List" for each product category specified,
with the proposed product highlighted.

1. Indicate VOC content.

2. Samples for Initial Selection: For each type of topcoat product indicated.

Samples for Verification: For each type of coating system and each color and gloss of topcoat
indicated.

Submit Samples on rigid backing, 8 inches square.

1. Apply coats on Samples in steps to show each coat required for system.

2. Label each coat of each Sample.

3. Label each Sample for location and application area.

4, Product List: Cross-reference to coating system and locations of application areas. Use
same designations indicated on Drawings and in schedules. Include color designations.

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.

Coatings: 5 percent, but not less than 1 gal. of each material and color applied.

QUALITY ASSURANCE

Mockups: Apply mockups of each coating system indicated to verify preliminary selections
made under Sample submittals and to demonstrate aesthetic effects and set quality standards for
materials and execution.

Contracting Officer will select one surface to represent surfaces and conditions for application
of each coating system.

1. Wall and Ceiling Surfaces: Provide samples of at least 100 sq. ft..
a. Other Items: Contracting Officer will designate items or areas required.

b. Final approval of color selections will be based on mockups.

2. If preliminary color selections are not approved, apply additional mockups of additional
colors selected by Contracting Officer at no added cost to Owner.

a. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Contracting Officer 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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1.9 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.

B. Maintain containers in clean condition, free of foreign materials and residue.
1. Remove rags and waste from storage areas daily.

1.10 FIELD CONDITIONS

A.  Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5
deg F above the dew point; or to damp or wet surfaces.

C. Do not apply exterior coatings in snow, rain, fog, or mist.
PART 2 - PRODUCTS

21 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Benjamin Moore & Co.

a. PPG Paints.

b. Sherwin-Williams Company (The).

C. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to products listed in the
Exterior High-Performance Coating Schedule or Interior High-Performance
Coating Schedule for the coating category indicated.

2.2 HIGH-PERFORMANCE COATINGS, GENERAL

A.  MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products Lists."

B.  Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

a. For each coat in a paint system, products shall be recommended in writing by
topcoat manufacturers for use in paint system and on substrate indicated.

b. Products shall be of same manufacturer for each coat in a coating system.

C. Colors: As selected by Contracting Officer from manufacturer's full range.

ROMO - 316223 0996 00-3
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2.3

A

B.

SOURCE QUALITY CONTROL
Testing of Coating Materials: Owner reserves the right to invoke the following procedure:

Owner will engage the services of a qualified testing agency to sample coating materials.
Contractor will be notified in advance and may be present when samples are taken. If coating
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.

1. Testing agency will perform tests for compliance with product requirements.

2. 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 coating materials from Project site, pay for testing, and recoat surfaces
coated with rejected materials. Contractor will be required to remove rejected materials
from previously coated surfaces if, on recoating with complying materials, the two
coatings are incompatible.

PART 3 - 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:

1. Masonry (Clay and CMUs): 12 percent.
2. Gypsum Board: 12 percent.
3. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

C.  Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.

D.  Proceed with coating application only after unsatisfactory conditions have been corrected.

E.  Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A.  Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and coating systems 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.

C.  After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.
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3.3

1. Clean substrates of substances that could impair bond of coatings, including dust, dirt,
oil, grease, and incompatible paints and encapsulants.

Remove incompatible primers and reprime substrate with compatible primers or apply tie coat
as required to produce coating systems indicated.

1. Masonry Substrates: Remove efflorescence and chalk. Do not coat surfaces if moisture
content, alkalinity of surfaces, or alkalinity of mortar joints exceeds that permitted in
manufacturer's written instructions.

Clean surfaces with pressurized water. Use pressure range of 1500 to 4000 psi at 6 to 12 inches.

1. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using
methods recommended in writing by paint manufacturer.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop
paint is abraded. 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 coatings.

APPLICATION

Apply high-performance coatings according to manufacturer's written instructions and
recommendations in "MPI Architectural Painting Specification Manual."

Use applicators and techniques suited for coating and substrate indicated.

1. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, coat surfaces behind permanently fixed equipment or furniture
with prime coat only.

2. Coat backsides of access panels, removable or hinged covers, and similar hinged items to
match exposed surfaces.

3. Do not apply coatings over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

4, Tint each undercoat a lighter shade to facilitate identification of each coat if multiple
coats of the same material are to be applied. Tint undercoats to match color of finish coat,
but provide sufficient difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through final coat, apply additional coats until cured film
has a uniform coating finish, color, and appearance.

Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color
breaks.
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3.4

3.5

3.6

FIELD QUALITY CONTROL

Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test coatings for dry film thickness.

Contractor shall touch up and restore coated surfaces damaged by testing.

1. If test results show that dry film thickness of applied coating does not comply with
coating manufacturer's written recommendations, Contractor shall pay for testing and
apply additional coats as needed to provide dry film thickness that complies with coating
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 coating application, clean spattered surfaces. Remove spattered coatings by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from coating operation. Correct damage to work of
other trades by cleaning, repairing, replacing, and recoating, as approved by Contracting
Officer, and leave in an undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or
defaced coated surfaces.

EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE

Steel Substrates:

1. Pigmented Polyurethane over Epoxy Zinc-Rich Primer and High-Build Epoxy System
MPI EXT 5.1G:

a. Prime Coat: Primer, zinc rich, epoxy, MPI #20.
1) PPG Paints: Protective and Marine Coatings;
Aguapon Zinc Rich Epoxy.
2) Sherwin-Williams Company (The): Protective & Marine; Zinc Clad IV.
3) Intermediate Coat: Epoxy, high build, low gloss, MP1 #108.
b. Benjamin Moore & Co: Corotech; Polyamide Epoxy Semi-Gloss.
1) PPG Paints: Protective and Marine Coatings; Aquapon High Build Epoxy.
2)  Sherwin-Williams Company (The): Protective & Marine; Macropoxy 646
Fast Cure Epoxy.

3)  Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss
Level 6), MPI #72.

C. Benjamin Moore & Co: Corotech; Aliphatic Acrylic Urethane Gloss.
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1) PPG Paints: Protective and Marine Coatings; Pitthane Ultra Gloss 95-812
Series.
2)  Sherwin-Williams Company (The): Protective & Marine; Acrolon 218 HS.

B.  Galvanized-Metal Substrates:
1. Pigmented Polyurethane over Epoxy Primer System MPI EXT 5.3L.:
a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101.
1)  Sherwin-Williams Company (The): Protective & Marine; Dura-Plate 235
Multi-Purpose Epoxy.

2) Intermediate Coat: Polyurethane, two component, pigmented, gloss
matching topcoat.

3)  Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss
Level 6), MPI #72.

b. Benjamin Moore & Co: Corotech; Aliphatic Acrylic Urethane Gloss.
1) PPG Paints: Protective and Marine Coatings; Pitthane Ultra Gloss 95-812
Series.
2)  Sherwin-Williams Company (The): Protective & Marine; Acrolon 218 HS.

3.7 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE

3.8 CMU Substrates:
A.  Epoxy, High-Build System MPI INT 4.2R:

1. Prime Coat: Epoxy block filler, MP1 #116.
a. Intermediate Coat: High-build epoxy, matching topcoat.
b. Topcoat: High-build epoxy, low gloss, MPI #108.

C. Benjamin Moore & Co: Corotech; Polyamide Epoxy Semi-Gloss.
1) PPG Paints: Protective and Marine Coatings; Aquapon High Build Epoxy.
2)  Sherwin-Williams Company (The): Protective & Marine; Macropoxy 646
Fast Cure Epoxy.

END OF SECTION 09 96 00
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SECTION 10 14 23.16 - ROOM-IDENTIFICATION PANEL SIGNAGE

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 room-identification signs that are directly attached to the building.
1.3 DEFINITIONS
A.  Accessible: In accordance with the accessibility standard.
1.4 COORDINATION
A.  Furnish templates for placement of sign-anchorage devices embedded in permanent construction
by other installers.
B.  Furnish templates for placement of electrical service embedded in permanent construction by
other installers.
15 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings: For room-identification signs.

1. Include fabrication and installation details and attachments to other work.

2. Show sign mounting heights, locations of supplementary supports to be provided by other
installers, and accessories.

3. Show message list, typestyles, graphic elements, including raised characters and Braille,
and layout for each sign at least half size.

C.  Samples for Verification: For each type of sign assembly showing all components and with the
required finish(es), in manufacturer's standard size unless otherwise indicated and as follows:

1. Room-Identification Signs: Full-size Sample.

2. Variable Component Materials: Full-size Sample 8-inch Sample of each base material,
character (letter, number, and graphic element) in each exposed color and finish not
included in Samples above.

3. Exposed Accessories: Full-size Sample of each accessory type.
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1.6

1.7

1.8

1.9

1.10

111

4. Full-size Samples, if approved, will be returned to Contractor for use in Project.

Product Schedule: For room-identification signs. Use same designations indicated on Drawings
or specified.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer and manufacturer.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Maintenance Data: For signs to include in maintenance manuals.

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. Variable Component Materials: 12 replaceable text inserts and interchangeable characters
(letters, numbers, and graphic elements) of each type.

2. Tools: One set(s) of specialty tools for assembling signs and replacing variable sign
components.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and

approved by manufacturer.

FIELD CONDITIONS

Field Measurements: Verify locations of anchorage devices embedded in permanent construction

by other installers by field measurements before fabrication, and indicate measurements on Shop

Drawings.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
Deterioration of finishes beyond normal weathering.

Deterioration of embedded graphic image.
Separation or delamination of sheet materials and components.

o oW
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2.

Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Accessibility Standard: Comply with applicable provisions in the ABA standards of the Federal
agency having jurisdiction and ICC A117.1.

2.2 ROOM-IDENTIFICATION SIGNS

A.  Room-ldentification Sign: Sign with smooth, uniform surfaces; with message and characters
having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:

1.

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

Best Sign Systems, Inc.

Cosco.

Mohawk Sign Systems.

Signs & Decal Corp.

inpro Corporation.

f. Approved substitution.

Laminated-Sheet Sign: Photopolymer face sheet with raised graphics laminated to acrylic
backing sheet to produce composite sheet.

®o0 o

a. Composite-Sheet Thickness: Manufacturer's standard for size of sign.
b. Surface-Applied Graphics: Applied vinyl film.
c. Color(s): As selected by Contracting Officer from manufacturer's full range.

Sign-Panel Perimeter: Finish edges smooth.

a. Edge Condition: Square cut.
b. Corner Condition in Elevation: Rounded to radius indicated.
C. Profile: Rounded.

Mounting: Manufacturer's standard method for substrates indicated with adhesive or
magnetic tape.

Text and Typeface: Accessible raised characters and Braille typeface as selected by
Contracting Officer from manufacturer's full range. Finish raised characters to contrast
with background color, and finish Braille to match background color.

2.3 SIGN MATERIALS

A.  Acrylic Sheet: ASTM D4802, category as standard with manufacturer for each sign, Type UVF
(UV filtering).
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2.4

2.5

B.

A.

B.

A

B.

Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by
manufacturer for optimum adherence to surface and are UV and water resistant for colors and
exposure indicated.

ACCESSORIES

Adhesive: As recommended by sign manufacturer.

Magnetic Tape: Manufacturer's standard magnetic tape with adhesive on one side.

GENERAL FINISH REQUIREMENTS

Protect mechanical 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 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.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  General: Install signs using mounting methods indicated and according to manufacturer's written
instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign
surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility standard.

3. Before installation, verify that sign surfaces are clean and free of materials or debris that
would impair installation.

B.  Accessibility: Install signs in locations on walls as indicated on Drawings and according to the
accessibility standard.
C.  Mounting Methods:

1. Adhesive: Clean bond-breaking materials from substrate surface and remove loose debris.
Apply linear beads or spots of adhesive symmetrically to back of sign and of suitable
guantity to support weight of sign after cure without slippage. Keep adhesive away from
edges to prevent adhesive extrusion as sign is applied and to prevent visibility of cured
adhesive at sign edges. Place sign in position, and push to engage adhesive. Temporarily
support sign in position until adhesive fully sets.

2. Magnetic Tape: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign
edges. Place sign in position.
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3.2 ADJUSTING AND CLEANING
A.  Remove and replace damaged or deformed signs and signs that do not comply with specified
requirements. Replace signs with damaged or deteriorated finishes or components that cannot be
successfully repaired by finish touchup or similar minor repair procedures.
B.  Remove temporary protective coverings and strippable films as signs are installed.
C.  Oncompletion of installation, clean exposed surfaces of signs according to manufacturer's written

instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition
during construction and protect from damage until acceptance by Owner.

END OF SECTION 10 14 23.16

ROMO - 316223 1014 23.16 -5
ROOM-IDENTIFICATION PANEL SIGNAGE



THIS PAGE INTENTIONALLY LEFT BLANK

ROMO - 316223 1014 23.16 -6
ROOM-IDENTIFICATION PANEL SIGNAGE



SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Private-use bathroom accessories.

1.2 COORDINATION
A.  Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation, cleaning,
and servicing of accessories.
B.  Deliverinserts and anchoring devices set into concrete or masonry as required to prevent delaying
the Work.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes.
2. Include anchoring and mounting requirements, including requirements for cutouts in other

work and substrate preparation.

B.  Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each
accessory required.

1. Identify locations using room designations indicated.
2. Identify accessories using designations indicated.

C.  Delegated Design Submittal: For grab bars and shower seats.
1. Include structural design calculations indicating compliance with specified structural-
performance requirements.
1.4 INFORMATIONAL SUBMITTALS

A.  Sample Warranty: For manufacturer's special warranties.

ROMO - 316223 102800-1
TOILET, BATH AND LAUNDRY ACCESSORIES



15

1.6

A

A.

CLOSEOUT SUBMITTALS

Maintenance Data: For accessories to include in maintenance manuals.

WARRANTY

Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, visible silver spoilage defects.
2. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Design accessories and fasteners to comply with the following
requirements:
1. Grab Bars: Installed units are able to resist 250 Ibf concentrated load applied in any
direction and at any point.
2. Shower Seats: Installed units are able to resist 250 Ibf applied in any direction and at any
point.
2.2 BATHROOM ACCESSORIES
A.  Source Limitations: Obtain each type of private-use bathroom accessory from single source from
single manufacturer.
B.  Toilet Tissue Dispenser:
1. Description: Double-roll dispenser.
2. Mounting: Surface mounted.
3. Operation: Noncontrol delivery with standard spindle.
4. Capacity: Designed for 4-1/2- or 5-inch-diameter tissue rolls.
5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
C.  Combination Towel (Folded) Dispenser/Waste Receptacle:
1. Description: Combination unit for dispensing C-fold or multifold towels, with removable
waste receptacle.
2. Mounting: Semi-Recessed with projecting receptacle.
a. Designed for nominal 4-inch wall depth.
3. Minimum Towel-Dispenser Capacity: 600 C-fold or 800 multifold paper towels.
4. Minimum Waste-Receptacle Capacity: 18 gal..
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5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
6. Liner: Reusable, vinyl waste-receptacle liner.
7. Lockset: Tumbler type for towel-dispenser compartment.

D.  Liquid-Soap Dispenser:

1. Basis of Design Product: B-2111; Bobrick
2. Description: Designed for dispensing antibacterial soap in liquid or lotion form.
3. Mounting: Horizontally oriented, surface mounted.
4. Capacity: 40 oz.
5. Materials: Body is 18-8 , type-316, 20-gauge stainless steel with satin finish.
6. Lockset: Tumbler type.
7. Refill Indicator: Window type.
E. Grab Bar:

1. Mounting: Flanges with concealed fasteners.
2. Material: Stainless steel, 0.05 inch thick.

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin).

3. Outside Diameter: 1-1/2 inches.
4, Configuration and Length: As indicated on Drawings.

F. Mirror Unit;
1. Frame: Stainless steel channel.
a. Corners: Manufacturer's standard.

2. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated
below.

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking
mechanism to hold mirror unit in position with no exposed screws or bolts.
b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring
a special tool to remove.
3. Size: As indicated.

G. Shower Curtain Rod:

=

Description: 1-1/4-inch-outside diameter, straight rod.

Configuration: As indicated on Drawings.

3. Mounting Flanges: Designed for exposed fastening, in manufacturer's standard material
and finish.

4. Rod Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).

Features: Integral chrome-plated brass glide hooks.

N

o

H. Shower Curtain:
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Size: Minimum 12 inches wider than opening by 72 inches high.

2. Material: Nylon-reinforced vinyl, minimum 9 oz. or 0.008-inch-thick vinyl, with integral
antibacterial and flame-retardant agents.

Color: White.

Grommets: Corrosion resistant at minimum 6 inches o.c. through top hem.

Shower Curtain Hooks: Chrome-plated or stainless steel, spring wire curtain hooks with
snap fasteners, sized to accommodate specified curtain rod. Provide one hook per curtain
grommet.

ok w

Folding Shower Seat:

1. Configuration: Rectangular seat.

2. Seat: Phenolic or polymeric composite of slat-type or one-piece construction in color as
selected by Contracting Officer.

3. Mounting Mechanism: Stainless steel, ASTM A480/A480M No. 4 finish (satin).

J. Soap Dish:

1. Mounting: Surface mounted.

2. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
K. Robe Hook:

1. Description: Double-prong unit.

2. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
L. Use Towel Bar:

1. Description: 3/4-inch-square tube with rectangular end brackets.

2. Mounting: Flanges with concealed fasteners.

3. Length: 24 inches.

4, Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).

2.3 UNDERLAVATORY GUARDS
A.  Underlavatory Guard:

1. Description: Insulating pipe covering for supply and drain piping assemblies that prevents
direct contact with and burns from piping; allow service access without removing
coverings.

2. Material and Finish: Antimicrobial, molded plastic, white.

2.4 CUSTODIAL ACCESSORIES
A.  Source Limitations: Obtain each type of custodial accessory from single source from single
manufacturer.
B.  Custodial Utility Shelf:
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A.

D.

2.6

A

B.

1. Description: With exposed edges turned down not less than 1/2 inch and supported by two

triangular brackets welded to shelf underside.

Size: 16 inches long by 6 inches deep.

3. Material and Finish: Not less than nominal 0.05-inch-thick stainless steel,
ASTM A480/A480M No. 4 finish (satin).

N

MATERIALS

Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.031-inch-minimum nominal
thickness unless otherwise indicated.

Galvanized-Steel Sheet: ASTM A653/A653M, with G60 hot-dip zinc coating.

Galvanized-Steel Mounting Devices: ASTM A153/A153M, hot-dip galvanized after fabrication.
Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless otherwise
recommended by manufacturer or specified in this Section, and tamper and theft resistant where

exposed, and of stainless or galvanized steel where concealed.

Mirrors: ASTM C1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

FABRICATION

General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with
corrosion-resistant backing plates.

Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Contracting Officer.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to
substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly
anchored in locations and at heights indicated.
1. Remove temporary labels and protective coatings.
B.  Grab Bars: Install to comply with specified structural-performance requirements.
C.  Shower Seats: Install to comply with specified structural-performance requirements.
3.2 ADJUSTING AND CLEANING
A.  Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.
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B.  Clean and polish exposed surfaces according to manufacturer's written instructions.

END OF SECTION 10 28 00
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SECTION 10 44 16 - FIRE EXTINGUISHERS

PART 1 - GENERAL

11 SUMMARY

A.  Section includes portable, hand-carried fire extinguishers and mounting brackets for fire
extinguishers.

B.  Drawing Designation: FE.

1.2 SUBMITTALS
A.  Product Data: For each type of product.

B.  Warranty: Sample of special warranty.

1.3 CLOSEOUT SUBMITTALS

A.  Operation and maintenance data.

14 COORDINATION
A.  Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and
function.
15 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. Warranty Period: Six years from date of Substantial Completion.

PART 2 - PRODUCTS

21 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.

ROMO - 316223 104416-1
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2.2

A

B.

2.3

A

B.

PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated.

1. Instruction Labels: Include pictorial marking system complying with NFPA 10,
Appendix B, and bar coding for documenting fire-extinguisher location, inspections,
maintenance, and recharging.

Multipurpose Dry-Chemical Type: UL-rated 4-A:60:B:C, 5-lb nominal capacity, with
monoammonium phosphate-based dry chemical in manufacturer's standard enameled steel or
aluminum 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 or black baked-enamel finish.

Identification: Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location. Locate as indicated by Contracting Officer.

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in
red letter decals applied to mounting surface.

a. Orientation: Vertical.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION
Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged fire extinguishers.

Install fire extinguishers and mounting brackets in locations indicated and in compliance with
requirements of authorities having jurisdiction.

1. Mounting Brackets: Top of fire extinguisher to be at 42 inches above finished floor.

Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations
indicated.

END OF SECTION 10 44 16
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SECTION 11 30 15 - LAUNDRY EQUIPMENT

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:
1. Cleaning appliances.
1.2 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1.3 ACTION SUBMITTALS
A.  Product Data:
1. Cleaning appliances.
B.  Product Data Submittals: For each product.
1. Include installation details, material descriptions, dimensions of individual components,
and finishes for each appliance.
2. Include r_ated capacities, operating characteristics, electrical characteristics, and furnished
accessories.
C.  Samples: For each exposed product and for each color and texture specified, in manufacturer's
standard size.
D.  Product Schedule: For appliances.
14 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For manufacturer.
B.  Product Certificates: For each type of appliance.
C.  Field quality-control reports.
D.  Sample Warranties: For manufacturers' special warranties.
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1.6

1.7

A

A.

A

B.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each residential appliance to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Manufacturer Qualifications: Maintains, within 500 miles of Project site, a service center capable
of providing training, parts, and emergency maintenance repairs.

WARRANTY

Special Warranties: Manufacturer agrees to repair or replace residential appliances or components
that fail in materials or workmanship within specified warranty period.

Clothes Washer: Limited warranty, including parts and labor for first year and parts thereafter,
for on-site service on the product.

PART 2 - PRODUCTS

21

2.2

2.3

A

A

B.

A

B.

SOURCE LIMITATIONS

Obtain each type of residential appliance from single manufacturer.

PERFORMANCE REQUIREMENTS

Electrical Appliances: Listed and labeled as defined in NFPA 70, by a qualified testing agency,
and marked for intended location and application.

Accessibility: Where residential appliances are indicated to comply with accessibility
requirements, comply with applicable provisions in the ABA standards of the Federal agency
having jurisdiction and ICC A117.1.

COMMERCIAL FRONT LOAD WASHER

Basis of Design Manufacturer: Subject to compliance with requirements, provide Alliance
Laundry Systems, LLC; UniMac UFNE5BJP115TWO01 Washer as indicated on Drawings, or
comparable products by one of the following:

Maytag

Speed Queen

Summit Appliance
Whirlpool

Approved substitution.

akrwnE

Type: Freestanding automatic commercial laundry washer unit.
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24

2.5

arwmn

Dimensions:

a. Width: 26-7/8 inches.
b. Depth: 27-3/4 inches.
C. Height: 40-7/16 inches.
d. Weight: 250 Ibs.

Door Type: Window

Electrical Power: Washer - 120 V, 60 Hz, 1 phase, 15 A.
Capacity — Ib: 21.5

Appliance Finish: Powder coated steel.

COMMERCIAL FRONT LOAD DRYER

Basis of Design Manufacturer: Subject to compliance with requirements, provide Alliance
Laundry Systems, LLC; UniMac UDGE5BGS113TWO01 Dryer as indicated on Drawings, or
comparable products by one of the following:

agkrwdE

grwmn

Maytag

Speed Queen

Summit Appliance
Whirlpool

Approved substitution.

: Freestanding automatic commercial laundry dryer unit.

Dimensions:

a. Width: 26-7/8 inches.
b. Depth: 28 inches.

c Height: 40-7/16 inches.
d Weight: 250 Ibs.

Door Type: Solid

Electrical Power: Dryer - 120 V, 60 Hz, 1 phase, 15 A.
Capacity — Ib: 18

Appliance Finish: Powder coated steel.

GENERAL FINISH REQUIREMENTS

Protect mechanical 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 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.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, power connections, and other conditions affecting
installation and performance of residential appliances.

B.  Examine roughing-in for piping systems to verify actual locations of piping connections before
appliance installation.

C.  Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the
Work.

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

3.2 INSTALLATION

A. Install appliances according to manufacturer's written instructions.

B.  Built-in Equipment: Securely anchor units to supporting cabinets or countertops with concealed
fasteners. Verify that clearances are adequate for proper functioning and that rough openings are
completely concealed.

C.  Freestanding Equipment: Place units in final locations after finishes have been completed in each
area. Verify that clearances are adequate to properly operate equipment.

D. Range Anti-Tip Device: Install at each range according to manufacturer's written instructions.

3.3 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Perform visual, mechanical, and electrical inspection and testing for each appliance
according to manufacturers' written recommendations. Certify compliance with each
manufacturer's appliance-performance parameters.

2. Leak Test: After installation, test for leaks. Repair leaks and retest until no leaks exist.

3. Operational Test: After installation, start units to confirm proper operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
components.

B.  Anappliance will be considered defective if it does not pass tests and inspections.

C.  Prepare test and inspection reports.

ROMO - 316223 1130154
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3.4 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain residential appliances.

END OF SECTION 11 30 15
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SECTION 123661.16 - SOLID SURFACING COUNTERTOPS

PART 1 - GENERAL

11

1.2

13

14

A.

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. Solid surface material countertops.

2. Solid surface material back and end splashes.

3. Solid surface material apron fronts.

Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for wood blocking for anchoring casework.

2. Section 12 36 61.15 "Solid Surfacing Countertops."

3. Section 22 42 16.13 "Commercial Lavatories and Sinks" for sinks and plumbing fittings
ACTION SUBMITTALS

Product Data: For countertop materials.

Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods
of joining, and cutouts for plumbing fixtures.

1. Show locations and details of joints.
2. Show direction of directional pattern, if any.

Samples for Initial Selection: For each type of material exposed to view.

Samples for Verification: For the following products:

1. Countertop material, 6 inches square.

2. Wood trim, 8 inches long.

3. One full-size solid surface material countertop, with front edge, 8 by 10 inches, of
construction and in configuration specified.

INFORMATIONAL SUBMITTALS

Qualification Data: For fabricator.

ROMO - 316223 1236 61.16 -1
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A

1.6

A

B.

1.7

A

1.8

A

CLOSEOUT SUBMITTALS

Maintenance Data: For solid surface material countertops to include in maintenance manuals.
Include Product Data for care products used or recommended by Installer and names, addresses,
and telephone numbers of local sources for products.

QUALITY ASSURANCE

Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops
similar to that required for this Project, and whose products have a record of successful in-service

performance.

Installer Qualifications: Fabricator of countertops.

FIELD CONDITIONS

Field Measurements: Verify dimensions of countertops by field measurements after base cabinets
are installed but before countertop fabrication is complete.

COORDINATION

Coordinate locations of utilities that will penetrate countertops or backsplashes.

PART 2 - PRODUCTS

2.1 SOLID SURFACE COUNTERTOP MATERIALS
A.  Solid Surface Material: Homogeneous-filled plastic resin complying with ICPA SS-1.
1. Basis-of-Design Product: Subject to compliance with requirements, provide E. I. du Pont
de Nemours and Company; Corian or a comparable product by one of the following:
a. Caesarstone.
b. Avonite Surfaces.
C. Formica Corporation.
d. LG Chemical, Ltd.
e. Samsung Chemical USA, Inc.
f. Wilsonart LLC.
g. Approved substitution.
2. Type: Provide Standard type unless Special Purpose type is indicated.
3. Colors and Patterns: As selected by Contracting Officer.
B. Particleboard: ANSI A208.1, Grade M-2.
C.  Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch
sanded.
ROMO - 316223 12 36 61.16 - 2

SOLID SURFACING COUNTERTOPS


http://www.specagent.com/Lookup?ulid=11727
http://www.specagent.com/Lookup?uid=123457026043
http://www.specagent.com/Lookup?uid=123457026043
http://www.specagent.com/Lookup?uid=123457026042
http://www.specagent.com/Lookup?uid=123457026044
http://www.specagent.com/Lookup?uid=123457026045
http://www.specagent.com/Lookup?uid=123457026047
http://www.specagent.com/Lookup?uid=123457026050

2.2

A

D.

2.3

A

B.

COUNTERTOP FABRICATION

Fabricate countertops according to solid surface material manufacturer's written instructions and
to the AWIJAWMAC/W1's "Architectural Woodwork Standards."

1. Grade: Premium.

Configuration:

1. Front: Straight, slightly eased at top.

Countertops: 1/2-inch-thick, solid surface material with front edge built up with same material.

Fabricate tops with shop-applied edges unless otherwise indicated. Comply with solid surface
material manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.

1. Fabricate with loose backsplashes for field assembly.
2. Install integral sink bowls in countertops in the shop.

Joints: Fabricate countertops in sections for joining in field, with joints at locations indicated.

1. Joint Locations: At waterfall edges; miter joints for continuous appearance. Avoid joints
at other locations unless unavoidable.

Cutouts and Holes:

1. Counter-Mounted Plumbing Fixtures: Prepare countertops in shop for field cutting
openings for counter-mounted fixtures. Mark tops for cutouts and drill holes at corners of
cutout locations. Make corner holes of largest radius practical.

2. Fittings: Drill countertops in shop for gromets, and similar items.

INSTALLATION MATERIALS

Adhesive: Product recommended by solid surface material manufacturer.

Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint
Sealants."”

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates to receive solid surface material countertops and conditions under which
countertops will be installed, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of countertops.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

INSTALLATION

Install countertops level to a tolerance of 1/8 inch in 8 feet, 1/4 inch maximum. Do not exceed
1/64-inch difference between planes of adjacent units.

Fasten countertops by screwing through corner blocks of base units into underside of countertop.
Predrill holes for screws as recommended by manufacturer. Align adjacent surfaces and, using
adhesive in color to match countertop, form seams to comply with manufacturer's written
instructions. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. Shim
as needed to align subtops in a level plane.

Secure countertops to subtops with adhesive according to solid surface material manufacturer's
written instructions. Align adjacent surfaces and, using adhesive in color to match countertop,
form seams to comply with manufacturer's written instructions. Carefully dress joints smooth,
remove surface scratches, and clean entire surface.

Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops
adjacent to joints to prevent adhesive smears.

1. Clamp units to temporary bracing, supports, or each other to ensure that countertops are
properly aligned, and joints are of specified width.

Install waterfall edges by adhering to cabinetry and countertops with adhesive. Mask areas of
countertops and splashes adjacent to joints to prevent adhesive smears.

Install aprons to backing and countertops with adhesive. Mask areas of countertops and splashes
adjacent to joints to prevent adhesive smears. Fasten by screwing through backing. Predrill holes
for screws as recommended by manufacturer.

Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent
damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to
finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent

snipping.
1. Seal edges of cutouts in particleboard subtops by saturating with varnish.

Apply sealant to gaps at walls; comply with Section 07 92 00 "Joint Sealants."

END OF SECTION 12 36 61.16
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SECTION 13 34 19 - METAL BUILDING SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Structural-steel framing.
2. Metal roof panels.
3. Metal wall panels.
4. Personnel doors and frames.
5. Accessories.
B.  Related Requirements:
1. Section 08 33 23 "Overhead Coiling Doors" for coiling vehicular doors in metal building
systems.
13 DEFINITIONS
A.  Terminology Standard: See MBMA's "Metal Building Systems Manual™ for definitions of terms
for metal building system construction not otherwise defined in this Section or in standards
referenced by this Section.
14 COORDINATION
A.  Coordinate sizes and locations of concrete foundations and casting of anchor-rod inserts into
foundation walls and footings. Anchor rod installation, concrete, reinforcement, and formwork
requirements are specified in Section 033000 "Cast-in-Place Concrete."
B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of
supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
15 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review methods and procedures related to metal building systems including, but not
limited to, the following:
ROMO 316223 133419-1
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a. Condition of foundations and other preparatory work performed by other trades.

b. Structural load limitations.

C. Construction schedule. Verify availability of materials and erector's personnel,
equipment, and facilities needed to make progress and avoid delays.

d. Required tests, inspections, and certifications.

e. Unfavorable weather and forecasted weather conditions and impact on construction
schedule.

2. Review methods and procedures related to metal roof panel assemblies including, but not
limited to, the following:

a. Compliance with requirements for purlin and rafter conditions, including flatness
and attachment to structural members.

b. Structural limitations of purlins and rafters during and after roofing.

C. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs,
and condition of other construction that will affect metal roof panels.

d. Temporary protection requirements for metal roof panel assembly during and after
installation.

e. Roof observation and repair after metal roof panel installation.

3. Review methods and procedures related to metal wall panel assemblies including, but not
limited to, the following:

a. Compliance with requirements for support conditions, including alignment between
and attachment to structural members.

b. Structural limitations of girts and columns during and after wall panel installation.

C. Flashings, special siding details, wall penetrations, openings, and condition of other
construction that will affect metal wall panels.

d. Temporary protection requirements for metal wall panel assembly during and after
installation.

e. Wall observation and repair after metal wall panel installation.

ACTION SUBMITTALS

Product Data: For each type of metal building system component.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:

a. Metal roof panels.
b. Metal wall panels.
C. Personnel doors and frames.

Shop Drawings: Indicate components by others. Include full building plan, elevations, sections,
details and the following:

1. Anchor-Rod Plans: Submit anchor-rod plans and templates before foundation work begins.
Include location, diameter, and minimum required projection of anchor rods required to
attach metal building to foundation. Indicate column reactions at each location.

ROMO 316223 133419-2
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Structural-Framing Drawings: Show complete fabrication of primary and secondary
framing; include provisions for openings. Indicate welds and bolted connections,
distinguishing between shop and field applications. Include transverse cross-sections.

Metal Roof and Wall Panel Layout Drawings: Show layouts of panels including methods
of support. Include details of edge conditions, joints, panel profiles, corners, anchorages,
clip spacing, trim, flashings, closures, and special details. Distinguish between factory- and
field-assembled work; show locations of exposed fasteners.

a. Show wall-mounted items including personnel doors, vehicular doors, louvers, and
lighting fixtures.

Accessory Drawings: Include details of the following items, at a scale of not less than 1-
1/2 inches per 12 inches:

a. Flashing and trim.
b. Gutters.
C. Downspouts.

C.  Samples for Initial Selection: For units with factory-applied finishes.

D.  Samples for Verification: For the following products:

1.

2.

Panels: Nominal 12 incheslong by actual panel width. Include fasteners, closures, and other
exposed panel accessories.

Flashing and Trim: Nominal 12 incheslong. Include fasteners and other exposed
accessories.

E. Door Schedule: For doors and frames. Use same designations indicated on Drawings. Include

details

1.

of reinforcement.

Door Hardware Schedule: Include details of fabrication and assembly of door hardware.
Organize schedule into door hardware sets indicating complete designations of every item
required for each door or opening.

Keying Schedule: Detail Owner's final keying instructions for locks. Include schematic
keying diagram and index each key set to unique door designations.

F. Delegated-Design Submittal: For metal building systems.

1. Include analysis data indicating compliance with performance requirements and design
data signed and sealed by the qualified professional engineer responsible for their
preparation.

1.7 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For erector, manufacturer.

B.  Welding certificates.

C. Letter
the fol

ROMO 316223

of Design Certification: Signed and sealed by a qualified professional engineer. Include
lowing:

133419-3
METAL BUILDING SYSTEMS



ok whE

~

9.

10.

Name and location of Project.

Order number.

Name of manufacturer.

Name of Contractor.

Building dimensions including width, length, height, and roof slope.

Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-
rolled steel, including edition dates of each standard.

Governing building code and year of edition.

Design Loads: Include dead load, roof live load, collateral loads, roof snow load,
deflection, and wind loads/speeds and exposure.

Load Combinations: Indicate that loads were applied acting simultaneously with
concentrated loads, according to governing building code.

Building-Use Category: Indicate category of building use and its effect on load importance
factors.

D. Erector Certificates: For qualified erector, from manufacturer.

E. Material Test Reports: For each of the following products:

agkrwdE

Structural steel including chemical and physical properties.

Bolts, nuts, and washers including mechanical properties and chemical analysis.
Tension-control, high-strength, bolt-nut-washer assemblies.

Shop primers.

Nonshrink grout.

F. Source quality-control reports.

G.  Field quality-control reports.

H.  Sample Warranties: For special warranties.

18 CLOSEOUT SUBMITTALS

A.  Maintenance Data: For metal panel finishes and door hardware to include in maintenance
manuals.

19 QUALITY ASSURANCE

A.  Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation: Manufacturer's facility accredited according to the International
Accreditation Service's AC472, "Accreditation Criteria for Inspection Programs for
Manufacturers of Metal Building Systems."

2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop
Drawings by a professional engineer who is legally qualified to practice in jurisdiction
where Project is located.
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B.  Erector Qualifications: An experienced erector who specializes in erecting and installing work
similar in material, design, and extent to that indicated for this Project and who is acceptable to
manufacturer.

C.  Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."”
1.10 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, 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.

1.11 FIELD CONDITIONS

A.  Weather Limitations: Proceed with panel installation only when weather conditions permit metal

panels to be installed according to manufacturers' written instructions and warranty requirements.
112 WARRANTY

A.  Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal
panels that show evidence of deterioration of factory-applied finishes within specified warranty
period.

1. 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 D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 25 years from date of Substantial Completion.

B.  Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees
to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to remain
weathertight within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.
ROMO 316223 133419-5
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PART 2 - PRODUCTS

2.1

2.2

2.3

A

o)

MANUFACTURERS

Source Limitations: Obtain metal building system components, including primary and secondary
framing and metal panel assemblies, from single source from single manufacturer.

SYSTEM DESCRIPTION

Provide a complete, integrated set of mutually dependent components and assemblies that form a
metal building system capable of withstanding structural and other loads, thermally induced
movement, and exposure to weather without failure or infiltration of water into building interior.
Primary-Frame Type:

1. Rigid Clear Span: Solid-member, structural-framing system without interior columns.
End-Wall Framing: Manufacturer's standard, for buildings not required to be expandable,
consisting of primary frame, capable of supporting one-half of a bay design load, and end-wall
columns.

Secondary-Frame Type: Manufacturer's standard purlins and joists and flush-framed girts.

Eave Height: Manufacturer's standard height, as indicated by nominal height on Drawings.

Bay Spacing: As indicated on Drawings.

Roof Slope: Manufacturer's standard for frame type required.

Roof System: Manufacturer's standard metal roof panels.

Exterior Wall System: Manufacturer's standard metal wall panels.

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design metal building system.

Structural Performance: Metal building systems shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated according to
procedures in MBMA's "Metal Building Systems Manual."

1. Design Loads: As indicated on Drawings.

2. Deflection and Drift Limits: Design metal building system assemblies to withstand
serviceability design loads without exceeding deflections and drift limits recommended in
AISC Steel Design Guide No. 3 "Serviceability Design Considerations for Steel
Buildings."
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3. Deflection and Drift Limits: No greater than the following:

Purlins and Rafters: Vertical deflection of 1/240 of the span.

Girts: Horizontal deflection of 1/240 of the span.

Metal Roof Panels: Vertical deflection of 1/240 of the span.

Metal Wall Panels: Horizontal deflection of 1/240 of the span.

Design secondary-framing system to accommodate deflection of primary framing
and construction tolerances, and to maintain clearances at openings.

f. Lateral Drift: Maximum of 1/200 of the building height.

Poo0 o

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: 120 deg F, ambient; 180 deg F, material surfaces.

Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable of
withstanding the effects of the following loads, based on testing according to ASTM E1592:

1. Wind Loads: As indicated on Drawings.

Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

1. Uplift Rating: UL 30.

STRUCTURAL-STEEL FRAMING
Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings."

Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-
Strength Bolts."

Cold-Formed Steel: Comply with AlSI's "North American Specification for the Design of Cold-
Formed Steel Structural Members" for design requirements and allowable stresses.

Primary Framing: Manufacturer's standard primary-framing system, designed to withstand
required loads and specified requirements. Primary framing includes transverse and lean-to
frames; rafters, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns;
and wind bracing.

1. General: Provide frames with attachment plates, bearing plates, and splice members.
Factory drill for field-bolted assembly. Provide frame span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if necessary to comply with
manufacturer's standard, as approved by Contracting Officer.

2. Rigid Clear-Span Frames: I-shaped frame sections fabricated from shop-welded, built-up
steel plates or structural-steel shapes. Interior columns are not permitted.
3. Frame Configuration: Single gable.
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5.

Exterior Column: Tapered.
Rafter: Tapered.

E. Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave

struts,

flange bracing, base members, gable angles, clips, headers, jambs, and other miscellaneous

structural members. Unless otherwise indicated, fabricate framing from either cold-formed,
structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with coil coating, to
comply with the following:

1.

F. Bracin

1.

Purlins: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or
structural-steel shapes; minimum 2-1/2-inch-wide flanges.

a. Depth: As needed to comply with system performance requirements.

Girts: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or
structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50 degrees
from flange, with minimum 2-1/2-inch-wide flanges.

a. Depth: As indicated on Drawings.

Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates, steel
sheet, or structural-steel shapes; to provide adequate backup for metal panels.

Flange Bracing: Minimum 2-by-2-by-1/8-inchstructural-steel angles or 1-inch-diameter,
cold-formed structural tubing to stiffen primary-frame flanges.

Sag Bracing: Minimum 1-by-1-by-1/8-inchstructural-steel angles.

Base or Sill Angles: Manufacturer's standard base angle, minimum 3-by-2-inch, fabricated
from zinc-coated (galvanized) steel sheet.

Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide
galvanized clips where clips are connected to galvanized framing members.

Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel sheet
or structural-steel shapes. Frame head and jamb of door openings and head, jamb, and sill
of other openings.

Miscellaneous Structural Members: Manufacturer's standard sections fabricated from cold-
formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel sheet;
designed to withstand required loads.

g: Provide adjustable wind bracing using any method as follows:

Rods: ASTM A36/A36M; ASTM A572/A572M, Grade 50; or ASTM A529/A529M,
Grade 50; minimum 1/2-inch-diameter steel; threaded full length or threaded a minimum
of 6 inchesat each end.

Cable: ASTM A475, minimum 1/4-inch-diameter, extra-high-strength grade, Class B,
zinc-coated, seven-strand steel; with threaded end anchors.

Angles: Fabricated from structural-steel shapes to match primary framing, of size required
to withstand design loads.

Rigid Portal Frames: Fabricated from shop-welded, built-up steel plates or structural-steel
shapes to match primary framing; of size required to withstand design loads.

Diaphragm Action of Metal Panels: Design metal building to resist wind forces through
diaphragm action of metal panels.

G. Anchor Rods: Headed anchor rods as indicated in Anchor Rod Plan for attachment of metal
building to foundation.

ROMO 316223
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H. Materials:

1. W-Shapes: ASTM A992/A992M; ASTM A572/A572M, Grade50 or 55; or
ASTM A529/A529M, Grade 50 or 55.

2. Channels, Angles, M-Shapes, and S-Shapes: ASTM A36/A36M; ASTM A572/A572M,
Grade 50 or 55 or ASTM A529/A529M, Grade 50 or 55.

3. Plate and Bar: ASTM A36/A36M; ASTM A572/A572M, Grade50 or 55; or
ASTM A529/A529M, Grade 50 or 55.

4, Structural-Steel Sheet: Hot-rolled, ASTM A1011/A1011M, Structural Steel (SS), Grades
30 through 55, or High-Strength Low-Alloy Steel (HSLAS) or High-Strength Low-Alloy
Steel with Improved Formability (HSLAS-F), Grades 45 through 70; or cold-rolled,
ASTM A1008/A1008M, Structural Steel (SS), Grades 25 through 80, or HSLAS, Grades
45 through 70.

5. Metallic-Coated Steel Sheet: ASTM A653/A653M, SS, Grades 33 through 80, or HSLAS
or HSLAS-F, Grades 50 through 80; with G60coating designation; mill phosphatized.

6. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet, metallic coated by
the hot-dip process and prepainted by the coil-coating process to comply with
ASTM AT755/A755M.

a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, SS, Grades 33
through 80, or HSLAS or HSLAS-F, Grades 50 through 80; with G90coating
designation.

b. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, SS, Grade 50 or
80; with Class AZ50 coating.

7. Non-High-Strength Bolts, Nuts, and Washers: ASTM A307, Grade A, carbon-steel, hex-
head bolts; ASTM A563carbon-steel hex nuts; and ASTM F844 plain (flat) steel washers.
a. Finish: Plain.

8. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1,
heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts;
and ASTM F436/F436M, Type 1, hardened carbon-steel washers.

a. Finish: Plain.

9. Unheaded Anchor Rods: ASTM F1554, Grade 36.

a. Configuration: Straight.

b. Nuts: ASTM A563hex carbon steel.

C. Plate Washers: ASTM A36/A36M carbon steel.

d. Washers: ASTM F436hardened carbon steel.

e. Finish: Plain.

10. Headed Anchor Rods: ASTM F1554, Grade 36.

a. Configuration: Straight.

b. Nuts: ASTM A563hex carbon steel.

C. Plate Washers: ASTM A36/A36M carbon steel.

d. Washers: ASTM F436hardened carbon steel.

e. Finish: Plain.

ROMO 316223 133419-9

METAL BUILDING SYSTEMS



11. Threaded Rods: ASTM A36.

a.
b.
C.

Nuts: ASTM A563hex carbon steel.
Washers: ASTM A36 carbon steel.
Finish: Plain.

I Finish: Factory primed. Apply specified primer immediately after cleaning and pretreating.

=

Clean and prepare in accordance with SSPC-SP2.

2. Coat with manufacturer's standard primer. Apply primer to primary and secondary framing
to a minimum dry film thickness of 1 mil.

a.

Prime secondary framing formed from uncoated steel sheet to a minimum dry film
thickness of 0.5 mil on each side.

25 METAL ROOF PANELS

A. Base Bid

1. Standing-Seam, Vertical-Rib, Metal Roof Panels: Formed with vertical ribs at panel edges
and between ribs; designed for sequential installation by mechanically attaching panels to
supports using concealed clips located under one side of panels and engaging opposite edge
of adjacent panels.

a.

©To0oC

B. Alternate

Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet,
0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating process
to comply with ASTM A755/A755M.

1)  Exterior Finish: Three-coat fluoropolymer.
2)  Color: As selected by Contracting Officer from manufacturer's full range.

Clips: One-piece fixed to accommodate thermal movement.
Joint Type: Panels snapped together.

Panel Coverage: 16 inches.

Panel Height: 2 inches.

1. Exposed Fastener, Tapered-Rib, Metal Roof Panels: Formed with raised, trapezoidal major
ribs and flat pan between major ribs; designed to be installed by lapping side edges of
adjacent panels and mechanically attaching panels to supports using exposed fasteners in
side laps.

a.

b.

ROMO 316223

Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet,
0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating process
to comply with ASTM A755/A755M.

1) Exterior Finish: Three-coat fluoropolymer.
2) Color: As selected by Contracting Officer from manufacturer's full range.

Major-Rib Spacing: 12 inches o.c.
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C. Panel Coverage: 36 inches.
d. Panel Height: 1.5 inches.

C. Finishes:

1.

Exposed Coil-Coated Finish:

a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum
total dry film thickness of 0.5 mil.

2.6 METAL WALL PANELS

A.  Concealed-Fastener, Flush-Profile, Metal Wall Panels: Formed with vertical panel edges and a

single
wide f

wide recess, centered between panel edges; with flush joint between panels; with 1-inch-
lange for attaching interior finish; designed to be installed by lapping and interconnecting

side edges of adjacent panels and mechanically attaching through panel to supports using
concealed fasteners and factory-applied sealant in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch
nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with

ASTM A755/A755M.

a. Exterior Finish: Fluoropolymer.

b. Color: As selected by Contracting Officer from manufacturer's full range.

2. Panel Coverage: 16 inches.
3. Panel Height: 2 inches.

B.  Finishes:
1. Exposed Coil-Coated Finish:

a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum

total dry film thickness of 0.5 mil.
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2.7

PERSONNEL DOORS AND FRAMES

Swinging Personnel Doors and Frames: As specified in Section 081113 "Hollow Metal Doors
and Frames."

Swinging Personnel Doors and Frames: Metal building system manufacturer's standard doors and
frames; prepared and reinforced at strike and at hinges to receive factory- and field-applied
hardware according to BHMA A156 Series.

1. Steel Doors: 1-3/4 inches thick; fabricated from metallic-coated steel face sheets, 0.036-
inch nominal uncoated steel thickness, of seamed, hollow-metal construction; with 0.060-
inch nominal uncoated steel thickness, inverted metallic-coated steel channels welded to
face sheets at top and bottom of door.

a. Design: As indicated on Drawings.
b. Core: Polystyrene foam with U-factor rating of at least 0.16 Btu/sq. ft. x h x deg F.
C. Glazing Frames: Steel frames to receive field-installed glass.

2. Steel Frames: Fabricate 2-inch-wide face frames from zinc-coated (galvanized) or
aluminum-zinc alloy-coated steel sheet, 0.060-inch nominal uncoated steel thickness.
a. Type: Factory welded.

3. Fabricate concealed stiffeners, reinforcement, edge channels, and moldings from either
cold- or hot-rolled steel sheet.

4, Hardware:

a. Provide hardware for each door leaf, as follows:

1) Hinges: BHMA A156.1. Three antifriction-bearing, standard-weight, full-
mortise, stainless-steel or bronze, template-type hinges; 4-1/2 by 4-1/2 inches,
with nonremovable pin.

2) Lockset: BHMA A156.2. Key-in-lever cylindrical or Mortise, with lever
handle type.

3)  Exit Device: BHMA A156.3. Touch- or push-bar type.

4) Threshold: BHMA A156.21. Extruded aluminum.

5)  Silencers: Pneumatic rubber; three silencers on strike jambs of single door
frames and two silencers on heads of double door frames.

6)  Closer: BHMA A156.4. Surface-applied, standard-duty hydraulic type.

7)  Weather Stripping: Vinyl applied to head and jambs, with vinyl sweep at sill.

b. Provide each pair of double doors with the following hardware in addition to that
specified for each leaf:

1)  Astragal: Removable type.

2)  Surface Bolts: Top and bottom of inactive door.

5. Anchors and Accessories: Manufacturer's standard units, galvanized according to
ASTM A123/A123M.
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6. Fabrication: Fabricate doors and frames to be rigid; neat in appearance; and free from
defects, warp, or buckle. Provide continuous welds on exposed joints; grind, dress, and
make welds smooth, flush, and invisible.

Materials:

1. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B,
suitable for exposed applications.

2. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, CS, Type B; free of scale, pitting, or
surface defects; pickled and oiled.

3. Metallic-Coated Steel Sheet: ASTM A653/A653M, CS, Type B; with G60 zinc
(galvanized) or A60 zinc-iron-alloy (galvannealed) coating designation.

Finishes for Personnel Doors and Frames:

1. Prime Finish: Factory-apply manufacturer's standard primer immediately after cleaning
and pretreating.

a. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with SDI A250.10 acceptance criteria; recommended by primer
manufacturer for substrate; compatible with substrate and field-applied coatings
despite prolonged exposure.

2. Factory-Applied Paint Finish: Manufacturer's standard, complying with SDI A250.3 for
performance and acceptance criteria.

a. Color and Gloss: As selected by Contracting Officer from manufacturer's full range.

ACCESSORIES

General: Provide accessories as standard with metal building system manufacturer and as
specified. Fabricate and finish accessories at the factory to greatest extent possible, by
manufacturer's standard procedures and processes. Comply with indicated profiles and with
dimensional and structural requirements.

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.

Roof Panel Accessories: Provide components required for a complete metal roof panel assembly
including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure
strips, and similar items. Match material and finish of metal roof panels unless otherwise
indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof
panels.

2. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand negative-
load requirements.

3. Cleats: Manufacturer's standard, mechanically seamed cleats formed from steel sheet.
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4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material
recommended by manufacturer.

5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure strips; cut or
premolded to match metal roof panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

6. Thermal Spacer Blocks: Where metal panels attach directly to purlins, provide thermal
spacer blocks of thickness required to provide 1-inch standoff; fabricated from extruded
polystyrene.

C.  Wall Panel Accessories: Provide components required for a complete metal wall panel assembly
including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure
strips, and similar items. Match material and finish of metal wall panels unless otherwise
indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same material as metal wall
panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material
recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure strips; cut or
premolded to match metal wall panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

D.  Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-
inch nominal uncoated steel thickness, prepainted with coil coating; finished to match adjacent
metal panels.

1. Provide flashing and trim 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.

2. Opening Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-
inch nominal uncoated steel thickness, prepainted with coil coating. Trim head and jamb
of door openings, and head, jamb, and sill of other openings.

E.  Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal
uncoated steel thickness, prepainted with coil coating; finished to match roof fascia and rake trim.
Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as
required. Fabricate in minimum 96-inch-long sections, sized according to SMACNA's
"Architectural Sheet Metal Manual.”

1. Gutter Supports: Fabricated from same material and finish as gutters.
2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch
nominal uncoated steel thickness, prepainted with coil coating; finished to match metal wall
panels. Fabricate in minimum 10-foot-long sections, complete with formed elbows and offsets.

1. Mounting Straps: Fabricated from same material and finish as gutters.
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Continuous or Sectional-Ridge Type: Factory-engineered and -fabricated, continuous unit;
Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal
uncoated steel thickness, prepainted with coil coating; finished to match metal roof panels.
Fabricated in minimum 10-foot-long sections. Provide throat size and total length
indicated, complete with side baffles, ventilator assembly, end caps, splice plates, and
reinforcing diaphragms.

a. Bird Screening: Galvanized steel, 1/2-inch-square mesh, 0.041-inch wire; or
aluminum, 1/2-inch-square mesh, 0.063-inch wire.

b. Dampers: Manually operated, spring-loaded, vertically rising type; chain and worm
gear operator; with pull chain of length required to reach within 36 inches of floor.

C. Throat Size: , as standard with manufacturer, and as required to comply with
ventilation requirements.

G.  Louvers: Size and design indicated; self-framing and self-flashing. Fabricate welded frames from
zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.048-inch nominal uncoated
steel thickness; finished to match metal wall panels. Form blades from zinc-coated (galvanized)
or aluminum-zinc alloy-coated steel sheet, 0.036-inch nominal uncoated steel thickness; folded
or beaded at edges, set at an angle that excludes driving rains, and secured to frames by riveting
or welding. Fabricate louvers with equal blade spacing to produce uniform appearance.

1.
2.

3.

Blades: Fixed.

Blades: Adjustable type, with weather-stripped edges, and manually operated by hand
crank or pull chain.

Free Area: Not less than 7.0 sq. ft. for 48-inch-wide by 48-inch-high louver.

Bird Screening: Galvanized steel, 1/2-inch-square mesh, 0.041-inch wire; with rewirable
frames, removable and secured with clips; fabricated of same kind and form of metal and
with same finish as louvers.

a. Mounting: Interior face of louvers.

Vertical Mullions: Provide mullions at spacings recommended by manufacturer, or 72
inches o.c., whichever is less.

H. Materials:

1.

Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs,
and other suitable fasteners designed to withstand design loads. Provide fasteners with
heads matching color of materials being fastened by means of plastic caps or factory-
applied coating.

a. Fasteners for Metal Roof Panels: Self-drilling or self-tapping, zinc-plated, hex-head
carbon-steel screws, with a stainless-steel cap or zinc-aluminum-alloy head and
EPDM sealing washer.

b. Fasteners for Metal Roof Panels: Self-drilling, Type 410 stainless steel or self-
tapping, Type 304 stainless-steel or zinc-alloy-steel hex washer head, with EPDM
washer under heads of fasteners bearing on weather side of metal panels.

C. Fasteners for Metal Wall Panels: Self-drilling or self-tapping, zinc-plated, hex-head
carbon-steel screws, with EPDM sealing washers bearing on weather side of metal
panels.
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d. Fasteners for Metal Wall Panels: Self-drilling, Type 410 stainless steel or self-
tapping, Type 304 stainless-steel or zinc-alloy-steel hex washer head, with EPDM
sealing washers bearing on weather side of metal panels.

e. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex
washer head.

f. Blind Fasteners: High-strength aluminum or stainless-steel rivets.

2. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil dry
film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers,
sulfur components, and other deleterious impurities.

3. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

4. Metal Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-
compound sealant tape with release-paper backing. Provide permanently elastic,
nonsag, hontoxic, nonstaining tape of manufacturer's standard size.

b. Joint Sealant: ASTM C920; one part elastomeric polyurethane or polysulfide; of
type, grade, class, and use classifications required to seal joints in metal panels and
remain weathertight; and as recommended by metal building system manufacturer.

FABRICATION
General: Design components and field connections required for erection to permit easy assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared erection
drawings, diagrams, and instruction manuals.

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of
proper size, shape, and location. Members shall be free of cracks, tears, and ruptures.

Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and
erection tolerances.

Primary Framing: Shop fabricate framing components to indicated size and section, with
baseplates, bearing plates, stiffeners, and other items required for erection welded into place. Cut,
form, punch, drill, and weld framing for bolted field assembly.

1. Make shop connections by welding or by using high-strength bolts.

2. Join flanges to webs of built-up members by a continuous, submerged arc-welding process.
3. Brace compression flange of primary framing with steel angles or cold-formed structural
tubing between frame web and purlin web or girt web, so flange compressive strength is
within allowable limits for any combination of loadings.

Weld clips to frames for attaching secondary framing if applicable, or punch for bolts.
Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime
primary framing with specified primer after fabrication.

o k&

Secondary Framing: Shop fabricate framing components to indicated size and section by roll
forming or break forming, with baseplates, bearing plates, stiffeners, and other plates required for
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A

erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted field
connections to primary framing.

1. Make shop connections by welding or by using non-high-strength bolts.
2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2. Shop
prime uncoated secondary framing with specified primer after fabrication.

Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance
requirements. Comply with indicated profiles and with dimensional and structural requirements.

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of metal panel.

SOURCE QUALITY CONTROL

Special Inspection: Owner will engage a qualified special inspector to perform source quality
control inspections and to submit reports.

1. Accredited Manufacturers: Special inspections will not be required if fabrication is
performed by an IAS AC472-accredited manufacturer approved by authorities having
jurisdiction to perform such Work without special inspection.

a. After fabrication, submit copy of certificate of compliance to authorities having
jurisdiction, certifying that Work was performed according to Contract
requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B.  Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing
surfaces and locations of anchor rods, bearing plates, and other embedments to receive structural
framing, with erector present, for compliance with requirements and metal building system
manufacturer's tolerances.

1. Engage land surveyor to perform surveying.
C.  Proceed with erection only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A.  Clean and prepare surfaces to be painted according to manufacturer's written instructions for each
particular substrate condition.
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3.3

Provide temporary shores, guys, braces, and other supports during erection to keep structural
framing secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural framing,
connections, and bracing are in place unless otherwise indicated.

ERECTION OF STRUCTURAL FRAMING
Erect metal building system according to manufacturer's written instructions and drawings.

Do not field cut, drill, or alter structural members without written approval from metal building
system manufacturer's professional engineer.

Set structural framing accurately in locations and to elevations indicated, according to AISC
specifications referenced in this Section. Maintain structural stability of frame during erection.

Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Tighten anchor rods after supported members have been positioned and plumbed. Do not
remove wedges or shims but, if protruding, cut off flush with edge of plate before packing
with grout.

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

Align and adjust structural framing before permanently fastening. Before assembly, clean bearing
surfaces and other surfaces that will be in permanent contact with framing. Perform necessary
adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean
temperature when structure will be completed and in service.

Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. Level
baseplates to a true even plane with full bearing to supporting structures, set with double-nutted
anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line elevation.
Moist-cure grout for not less than seven days after placement.

1. Make field connections using high-strength bolts installed according to RCSC's
"Specification for Structural Joints Using High-Strength Bolts" for bolt type and joint type
specified.

a. Joint Type: Snug tightened or pretensioned as required by manufacturer.

Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt
secondary framing to clips attached to primary framing.

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
2. Locate and space wall girts to suit openings such as doors and windows.
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3.4

3. Provide supplemental framing at entire perimeter of openings, including doors, windows,
louvers, ventilators, and other penetrations of roof and walls.

Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.

1. Tighten rod and cable bracing to avoid sag.
2. Locate interior end-bay bracing only where indicated.

Framing for Openings: Provide shapes of proper design and size to reinforce openings and to
carry loads and vibrations imposed, including equipment furnished under mechanical and
electrical work. Securely attach to structural framing.

Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.

METAL PANEL INSTALLATION, 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.

On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate according
to equipment manufacturer's written instructions and to comply with details shown.

Examination: Examine primary and secondary framing to verify that structural-panel support
members and anchorages have been installed within alignment tolerances required by
manufacturer.

1. Examine roughing-in for components and systems penetrating metal panels, to verify
actual locations of penetrations relative to seams before metal panel installation.

General: Anchor metal panels and other components of the Work securely in place, with
provisions for thermal and structural movement.

1. Field cut metal panels as required for doors, windows, and other openings. Cut openings
as small as possible, neatly to size required, and without damage to adjacent metal panel
finishes.

a. Field cutting of metal panels by torch is not permitted unless approved in writing by
manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.
3. Flash and seal metal panels with weather closures at perimeter of openings and similar
elements. Fasten with self-tapping screws.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5. Locate metal panel splices over structural supports with end laps in alignment.

6. Lap metal flashing over metal panels to allow moisture to run over and off the material.
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3.5

Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque adjusted
to compress EPDM washers tightly without damage to washers, screw threads, or metal panels.
Install screws in predrilled holes.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap
ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items
for neat and weathertight enclosure. Avoid "panel creep™ or application not true to line.

Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as
recommended by metal roof panel manufacturer.

Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and
sealants indicated; or, if not indicated, provide types recommended by metal panel manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. Seal
side joints where recommended by metal panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."”

METAL ROOF PANEL INSTALLATION

General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated or
restricted by shipping limitations.

1. Install ridge caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with self-
tapping screws.

Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at
each standing-seam joint, at location and spacing and with fasteners recommended by
manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation
instructions.

3. Snap Joint: Nest standing seams and fasten together by interlocking and completely
engaging factory-applied sealant.

4, Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool
so that clip, metal roof panel, and factory-applied sealant are completely engaged.

5. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for thermal
expansion and contraction. Predrill panels for fasteners.

6. Provide metal closures at peaks, rake edges and each side of ridge caps.

Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with exposed fasteners at each
lapped joint, at location and spacing recommended by manufacturer.
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1. Provide metal-backed sealing washers under heads of exposed fasteners bearing on weather
side of metal roof panels.

2. Provide sealant tape at lapped joints of metal roof panels and between panels and
protruding equipment, vents, and accessories.

3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end laps
and on side laps of nesting-type metal panels, on side laps of ribbed or fluted metal panels,
and elsewhere as needed to make metal panels weatherproof to driving rains.

4. At metal panel splices, nest panels with minimum 6-inch end lap, sealed with butyl-rubber
sealant and fastened together by interlocking clamping plates.

Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae
meet soffits, along lower panel edges, and at perimeter of all openings.

Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed
tolerance of 1/4 inch in 20 feeton slope and location lines and within 1/8-inchoffset of adjoining
faces and of alignment of matching profiles.

METAL WALL PANEL INSTALLATION

General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings.
Install panels perpendicular to girts, extending full height of building, unless otherwise indicated.
Anchor metal wall panels and other components of the Work securely in place, with provisions
for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined
up with line of framing.

2. Shim or otherwise plumb substrates receiving metal wall panels.

3. When two rows of metal panels are required, lap panels 4 inchesminimum.

4, When building height requires two rows of metal panels at gable ends, align lap of gable
panels over metal wall panels at eave height.

5. Rigidly fasten base end of metal wall panels and allow eave end free movement for thermal
expansion and contraction. Predrill panels.

6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at perimeter

of all openings. Fasten with self-tapping screws.

Install screw fasteners in predrilled holes.

Install flashing and trim as metal wall panel work proceeds.

9. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete, and elsewhere as indicated on Drawings; if not indicated, as necessary for
waterproofing.

10.  Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-
tapping screws.

11.  Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

o N

Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to
supports with fasteners as recommended by manufacturer.

Installation Tolerances: Shim and align metal wall panels within installed tolerance of 1/4 inch in
20 feet, noncumulative; level, plumb, and on location lines; and within 1/8-inchoffset of adjoining
faces and of alignment of matching profiles.
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3.7

3.8

DOOR AND FRAME INSTALLATION

General: Install doors and frames plumb, rigid, properly aligned, and securely fastened in place
according to manufacturers' written instructions. Coordinate installation with wall flashings and
other components. Seal perimeter of each door frame with elastomeric sealant used for metal wall
panels.

Personnel Doors and Frames: Install doors and frames according to NAAMM-HMMA 840. Fit
non-fire-rated doors accurately in their respective frames, with the following clearances:

1. Between Doors and Frames at Jambs and Head: 1/8 inch.
2. Between Edges of Pairs of Doors: 1/8 inch.

3. At Door Sills with Threshold: 3/8 inch.

4, At Door Sills without Threshold: 3/4 inch.

Door Hardware:

1. Install surface-mounted items after finishes have been completed at heights indicated in
DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and
Frames."

2. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.

3. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

4. Set thresholds for exterior doors in full bed of sealant complying with requirements for
concealed mastics specified in Section 079200 "Joint Sealants."

ACCESSORY INSTALLATION

General: Install accessories with positive anchorage to building and weathertight mounting, and
provide for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for a complete metal roof panel assembly, including trim,
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and
similar items.

2. Install components for a complete metal wall panel assembly, including trim, copings,

corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

3. Where dissimilar metals contact each other or corrosive substrates, protect against galvanic
action by painting contact surfaces with corrosion-resistant coating, by applying
rubberized-asphalt underlayment to each contact surface, or by other permanent separation
as recommended by 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. Install work with laps, joints, and seams that
will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to form
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hems. Install sheet metal flashing and trim to fit substrates and to result in 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 feetwith no joints allowed within 24 inchesof corner
or intersection. Where lapped or bayonet-type 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 inchdeep, 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 as required for gutter size, but not more than 36 incheso.c. using
manufacturer's standard fasteners. Provide end closures and seal watertight with sealant. Provide
for thermal expansion.

Downspouts: Join sections with 1-1/2-inchtelescoping joints. Provide fasteners designed to hold
downspouts securely 1 inchaway from walls; locate fasteners at top and bottom and at
approximately 60 incheso.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.
2. Tie downspouts to underground drainage system indicated.

Circular Roof Ventilators: Set ventilators complete with necessary hardware, anchors, dampers,
weather guards, rain caps, and equipment supports. Mount ventilators on flat level base. Install
preformed filler strips at base to seal ventilator to metal roof panels.

Continuous Roof Ventilators: Set ventilators complete with necessary hardware, anchors,
dampers, weather guards, rain caps, and equipment supports. Join sections with splice plates and
end-cap skirt assemblies where required to achieve indicated length. Install preformed filler strips
at base to seal ventilator to metal roof panels.

Louvers: Locate and place louver units level, plumb, and at indicated alignment with adjacent
work.

1. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws
where required to protect metal surfaces and to make a weathertight connection.

2. Provide perimeter reveals and openings of uniform width for sealants and joint fillers.

3. Protect galvanized- and nonferrous-metal surfaces from corrosion or galvanic action by
applying a heavy coating of corrosion-resistant paint on surfaces that will be in contact
with concrete, masonry, or dissimilar metals.

4. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation
progresses, where weathertight louver joints are required. Comply with Section 079200
"Joint Sealants" for sealants applied during louver installation.

Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to
panel as recommended by manufacturer.
FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform field quality
control special inspections and to submit reports.
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B.  Product will be considered defective if it does not pass tests and inspections.
C.  Prepare test and inspection reports.
3.10 ADJUSTING

A.  Doors: After completing installation, test and adjust doors to operate easily, free of warp, twist,
or distortion.

B.  Door Hardware: Adjust and check each operating item of door hardware and each door to ensure
proper operation and function of every unit. Replace units that cannot be adjusted to operate as
intended.

C.  Windows: Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight
fit at contact points and at weather stripping to ensure smooth operation and weathertight closure.
Lubricate hardware and moving parts.

D. Roof Ventilators and Adjustable Louvers: After completing installation, including work by other
trades, lubricate, test, and adjust units to operate easily, free of warp, twist, or distortion as needed
to provide fully functioning units.

1. Adjust louver blades to be weathertight when in closed position.
3.11 CLEANING AND PROTECTION

A.  Repair damaged galvanized coatings on galvanized items with galvanized repair paint according
to ASTM A780/A780M and manufacturer's written instructions.

B.  Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during
construction period.

C.  Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field
connections, rust spots, and abraded surfaces of prime-painted structural framing accessories.

1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3,
"Power Tool Cleaning."
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

D.  Touchup Painting: Cleaning and touchup painting are specified in Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

E. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal panels
are installed. On completion of metal panel installation, clean finished surfaces as recommended
by metal panel manufacturer. Maintain in a clean condition during construction.

1. Replace metal panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.
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F. Doors and Frames: Immediately after installation, sand rusted or damaged areas of prime coat
until smooth and apply touchup of compatible air-drying primer.

1. Immediately before final inspection, remove protective wrappings from doors and frames.

G. Louvers: Clean exposed surfaces that are not protected by temporary covering, to remove
fingerprints and soil during construction period. Do not let soil accumulate until final cleaning.

1. Restore louvers damaged during installation and construction period so no evidence
remains of corrective work. If results of restoration are unsuccessful, as determined by
Contracting Officer, remove damaged units and replace with new units.

a. Touch up minor abrasions in finishes with air-dried coating that matches color and
gloss of, and is compatible with, factory-applied finish coating.

END OF SECTION 13 34 19
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING

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 1 Specification Sections, apply to this Section.

SUMMARY

The plans and specifications are complimentary and shall be used together in order to fully
describe the Work. In the case of a conflict between the plans and specifications, the plans take
precedence.

The engineer has based the drawings and design on non-certified information furnished by various
equipment manufacturers. It is incumbent on the part of the CONTRACTOR to include in the bid
all material and labor needed to install the actual equipment furnished.

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

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

REFERENCES

Applicable Standards:

1. American Society for Testing and Materials (ASTM):

A47 - Ferritic Malleable Iron Castings.

AS3 - Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.

c

A126 - Gray Iron castings for Valves, Flanges, and Pipe Fittings.

a o

A536 - Ductile Iron Castings.
e. B32 - Solder Metal.
f. C1107 - Packaged Dry, Hydraulic-Cement Grout (Nonshrink).
g. D709 - Laminated Thermosetting Materials.
2. American Society of Mechanical Engineers (ASME):
a. Boiler and Pressure Vessel Code.

b. A13.1 - Scheme for the Identification of Piping Systems.
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B1.20.1 - Pipe Threads, General Purpose (Inch).

/e o

B16.20 - Ring-Joint Gaskets and Grooves for Steel Pipe Flanges.
e. B16.21 - Nonmetallic Flat Gaskets for Pipe Flanges.
f. B18.2.1 - Square and Hex Bolts and Screws-Inch Series.
g. B31 Series - Code for Pressure Piping.
3. American Welding Society (AWS):
a Soldering Manual, latest.
b. Brazing Manual, latest.
c. A5.8 - Filler Metals for Brazing.
d. D1.1 - Structural Welding Code for Steel.

e. D10.12 - Recommended Practices and Procedures for Welding Low Carbon Steel
Pipe.

1.5 SUBMITTALS
A. Submit manufacturer’s data sheets on all system components, including the following:

B.  General, all Division 22 sections of the Specifications: Follow the procedures specified in
Division 01. Prepare maintenance manuals in accordance with Division O1.

C.  Welder certificates signed by Contractor certifying that welders comply with requirements
specified under the “Quality Assurance” article of this section.

1.6 CLOSE OUT SUBMITTALS

A.  Operation and maintenance data.

1.7 QUALITY ASSURANCE
A.  Qualify welding processes and operators for structural steel according to AWS DI1.1.

B.  All welding on pressure piping shall conform with the requirements of the American National
Standard Code for Pressure Piping, ANSI B31.3, "Chemical Plant and Petroleum Refinery Piping."
All welds on piping having working pressures of 300 psig or greater shall be subjected to a full X-
ray examination and will not be accepted until all welds meet the requirements of ANSI B31.1,
"Power Piping." Faulty welds shall be removed at no additional cost to OWNER. X-ray testing
shall be performed by others at no additional cost to the Contractor.

1. Certify that each welder has passed AWS qualification tests for the welding processes
involved and that certification is current.

C. Pressure Vessels: Prior to installation and acceptance, any power boiler, low-pressure heating
boiler, or unfire pressure vessel operated at pressures of 15 pounds per square inch or greater,
furnished under this contract will be stamped with ASME Boiler and Pressure Vessel Code
Symbol and a National Board of Boiler and Pressure Vessel Inspector's number, thus certifying
that the vessel has been fabricated and tested per the provisions of the ASME Boiler and Pressure
Vessel Code. Manufacturers' data reports (unless exempted by the ASME Code) will be filed with
the National Board in Columbus, Ohio. Two copies of these data reports shall be submitted to
OWNER. Testing, certification, and registration will be at the expense of the Contractor.

D.  Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and
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connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.8 DELIVERY, STORAGE, AND PROTECTION

A.  Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and
moisture.

B.  Protect stored pipes and tubes from moisture and dirt. Elevate above grade. When stored inside,
do not exceed structural capacity of the floor.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D.  Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.
E. Materials and equipment furnished by others.

1.9 PROJECT SITE CONDITIONS

A.  Altitude Ratings: Unless otherwise noted, all specified equipment capacities, air quantities, etc.,
are for an altitude of 3,000 feet above sea level. Adjustments to manufacturers' ratings must be
made accordingly.

1.10 SEQUENCING AND SCHEDULING
A.  Coordinate plumbing equipment installation with other building components.

B.  Arrange for chases, slots, and openings in building structure during progress of construction, to
allow for plumbing installations.

C.  Coordinate the installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components, as they are constructed.

D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for efficient
flow of the work. Coordinate installation of large equipment requiring positioning prior to closing
in the building.

E. Interruption of Plumbing Utilities:

1. The Contractor shall not interrupt any main interior or exterior plumbing utility without
written request for an outage and a subsequent approval of PARK Construction Manager
nor shall he interrupt any branch line to an outlet or item of equipment without approval
from the PARK Construction Manager.

2. Written request for outages shall be submitted seven calendar days in advance of the outage
date. This request will delineate the particular utility or service in question, the time the
service will be interrupted and the approximate hours the utility shall be off.

3. Unless otherwise noted on the drawings, or directed, any tie-ins or connections to existing
utilities or equipment that necessitate interruptions of service shall be performed on a during
non standard hours

4. The work to be performed during the interruption, will be preceded by all possible
preparation, and will be carefully coordinated to minimize the duration of the interruption
and work will proceed continuously until the system is restored to normal.

5. Unless otherwise directed, the manipulation of existing main valves to isolate piping, the
shutdown of equipment will be done by PARK maintenance personnel.

F. Coordinate installation of identifying devices after completion of covering and painting, where
devices are applied to surfaces. Install identifying devices prior to installation of acoustical
ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1 MATERIALS

A.  Pipe and Pipe Fittings:

L.

2.

Refer to individual piping system specification sections for pipe and fitting materials and

joining methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

B.  Joining Materials:

1.

ROMO 316223

Refer to individual piping system specification sections in Division 22 for special joining
materials not listed below.

Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of the
piping system contents.

a. ASME B16.21 - Nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness,
except where thickness or specific material is indicated.

1) Full-Face Type: For flat-face, Class 125 cast-iron and cast-bronze flanges.
2) Narrow-Face Type: For raised-face, class 250 cast-iron and steel flanges.
b. ASME B16.20 - For grooved, ring-joint, steel flanges.

c. AWWA C110 - Rubber, flat face, 1/8-inch thick, except where other thickness is
indicated; and full-face or ring type, except where type is indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material is
indicated.

Plastic Pipe Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, except where other type or material is indicated.

Solder Filler Metal: ASTM B32.

a. Alloy Sn95 or Alloy Sn94: Tin (approximately 95%) and silver (approximately 5%),
having 0.10% lead content.

b. Alloy E: Tin (approximately 95%) and copper (approximately 5%), having 0.10%
maximum lead content.

c. Alloy HA: Tin-antimony-silver-copper-zinc, having 0.10% maximum lead content.
d. Alloy HB: Tin-antimony-silver-copper-nickel, having 0.10% maximum lead content.
e. Alloy Sb5: Tin (95%) and antimony (5%), having 0.20% maximum lead content.
Brazing Filler Metals: AWS AS.S.

a. BCuP Series: Copper-phosphorous alloys.

b. BAgl: Silver alloy.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon
steel bolts and nuts.

Couplings: Iron body sleeve assembly, fabricated to match outside diameters of plain-end,
pressure pipes.
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Sleeve: ASTM A126, Class B, gray iron.

Followers: ASTM A47, Grade 32510 or ASTM A536 ductile iron.
c. Gaskets: Rubber.

d. Bolts and Nuts: AWWA Cl111.

ISE

e. Finish: Enamel paint.

C.  Piping Specialties:

1.

ROMO 316223

Dielectric Fittings: Assembly or fitting having insulating material isolating joined
dissimilar metals, to prevent galvanic action and stop corrosion.

a. Description: Combination of copper alloy and ferrous; threaded, solder, plain, and
weld neck end types and matching piping system materials.

b. Insulating Material: Suitable for system fluid, pressure, and temperature.

c. Dielectric Unions: Factory-fabricated, union assembly, for 250 psig minimum

working pressure at 180°F temperature.

d. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150 or
300 psig minimum pressure to suit system pressures.

e. Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly,
full-face or ring type. Components include neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing washers.

1) Provide separate companion flanges and steel bolts and nuts for 150- or 300-
psig minimum working pressure to suit system pressures.

2) Dielectric Couplings: Galvanized steel coupling, having inert and
noncorrosive, thermoplastic lining, with threaded ends and 300-psig minimum
working pressure at 225°F temperature.

3) Dielectric Nipples: Electroplated steel nipple, having inert and noncorrosive,
thermoplastic lining, with combination of plain, threaded, or grooved end
types and 300-psig working pressure at 225°F temperature.

Mechanical Sleeve Seals: Modular, watertight, mechanical type. Components include
interlocking synthetic rubber links shaped to continuously fill annular space between pipe
and sleeve. Connecting bolts and pressure plates cause rubber sealing elements to expand
when tightened.

Sleeves: The following materials are for wall, floor, slab, and roof penetrations:

a. PVC Pipe Sleeves: ASTM D 1785, Schedule 40.

b. Wall Penetration Systems: Wall sleeve assembly, consisting of housing, gaskets, and
pipe sleeve, with one mechanical joint end conforming to AWWA C110 and one
plain pipe sleeve end.

1) Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.

2) Designed to form a hydrostatic seal of 20 psig minimum.

3) Sealing Elements: EPDM-rubber or High-temperature-silicone or Nitrile
(Buna N) interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe.

4) Pressure Plates: Composite plastic.

5) Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating,
ASTM B 633 or Stainless steel or Stainless steel, Type 316 of length required
to secure pressure plates to sealing elements.
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2.2

D.

E.

A.

c. Cast-Iron Sleeve Fittings: Commercially made sleeve having integral clamping
flange, with clamping ring, bolts, and nuts for membrane flashing.

Escutcheons

1. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely
covers opening.

a. One Piece, Deep-Pattern Type: Deep-drawn, box shaped brass with polished chrome
plated finish.
b. One-Piece, Cast-Brass Type: With set screw, Cast-Brass-Type: With concealed
hinge and set screw. Finish: Polished chrome plated.
c. One-Piece, Floor-Plate Type: Cast-iron floor plate.
d. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.
2. Installation:

a. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

b. Install escutcheons with ID to closely fit around pipe, tube, and insulation of
insulated piping and with OD that completely covers opening.

c. Install floor plates for piping penetrations of equipment-room floors.

d. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping
and with OD that completely covers opening.
e.
Grout: Nonshrink, Nonmetallic Grout: ASTM C1107, Grade B.

1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout,
nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior
applications.

IDENTIFICATION

Valve Tags:

1. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch numbers.

a. Tag Materials: Brass, 0.032-inch minimum thickness, and having pre-drilled or

stamped holes for attachment hardware.

2. Valve Schedules: For each piping system, on 8-/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve
(room or space), normal-operating position (open or closed), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

3. Valve tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1 ERECTION INSTALLATION APPLICATION
A.  Piping Systems - Common Requirements:

1. General: Install piping as described below, except where system sections specify otherwise.
Individual piping system specification sections in Division 22 specify piping installation
requirements unique to the piping system.

2. General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate
general location and arrangement of piping systems. Indicated locations and arrangements
were used to size pipe and calculate friction loss, expansion, pump sizing, and other design
considerations. Install piping as indicated, except where deviations to layout are approved
on coordination drawings.
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
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Install piping at indicated slope.

Install components having pressure rating equal to or greater than system operating
pressure.

Install piping in concealed interior and exterior locations, except in equipment rooms and
service areas.

Install piping free of sags and bends.

Install exposed interior and exterior piping at right angles or parallel to building walls.
Diagonal runs are prohibited, except where indicated.

Install piping tight to slabs, beams, joists, columns, walls, and other building elements.
Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.

Install piping to allow application of insulation plus 1-inch clearance around insulation.
Locate groups of pipes parallel to each other, spaced to permit valve servicing.
Install fittings for changes in direction and branch connections.

Escutcheons: Where uncovered exposed pipes pass through floors, finished walls, or
finished ceilings, they shall be fitted with chromium-plated cast-brass plates on chromium-
plated pipe, or with cast-iron or steel plates on ferrous pipe. Plates shall be large enough to
completely close the holes around the pipes and shall be square, octangular, or round, with
the least dimension not less than 1-1/2 inches or more than 2-1/2 inches larger than the
diameter of the pipe. Plates shall be secured in an approved manner.

Install sleeves for pipes passing through concrete and masonry walls, concrete floor and roof
slabs, and where indicated.

Above Grade, Exterior Wall, and Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Size sleeve for 1-inch annular clear space between pipe and sleeve
for installation of mechanical seals.

Install steel pipe for sleeves smaller than 6 inches.

b. Install cast-iron wall pipes for sleeves 6 inches and larger.
c. Assemble and install mechanical seals according to manufacturer's printed
instructions.

Below Grade, Exterior Wall, and Pipe Penetrations: Install cast-iron "wall pipes" for
sleeves. Seal pipe penetrations using mechanical sleeve seals. Size sleeve for 1-inch
annular clear space between pipe and sleeve for installation of mechanical seals.

Below Grade, Exterior Wall, and Pipe Penetrations: Install ductile-iron wall penetration
system sleeves according to manufacturer's printed installation instructions.

Verify final equipment locations for roughing in.

Refer to equipment specifications in other sections of these specifications for roughing-in
requirements.

Piping Joint Construction: Join pipe and fittings as follows and as specifically required in
individual piping system specification sections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

b. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings
before assembly.

Soldered Joints: Construct joints according to AWS "Soldering Manual."
d. Brazed Joints: Construct joints according to AWS "Brazing Manual."
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Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.

Flanged Joints: Align flange surfaces parallel. Select appropriate gasket material,
size, type, and thickness for service application. Install gasket concentrically
positioned. Assemble joints by sequencing bolt tightening to make initial contact of
flanges and gaskets as flat and parallel as possible. Use suitable lubricants on bolt
threads. Tighten bolts gradually and uniformly using torque wrench.

20.  Piping Connections: Except as otherwise indicated, make piping connections as specified
below.

a.

21.

Install unions, in piping 2 inches and smaller, adjacent to each valve and at final
connection to each piece of equipment having 2-inches or smaller threaded pipe
connection.

Install flanges, in piping 2-1/2 inches and larger, adjacent to flanged valves and at
final connection to each piece of equipment having flanged pipe connection.

Dry Piping Systems (Gas, Compressed Air, and Vacuum): Install dielectric unions
and flanges to connect piping materials of dissimilar metals.

Wet Piping Systems (Water and Steam): Install dielectric coupling and nipple
fittings to connect piping materials of dissimilar metals.

B. Painting and Finishing:

1. Damage and Touch-Up: Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.

C.  Identification Tags and Labels:

1. Materials:

a. Tags: Tags shall be aluminum, brass or laminated plastic 2" x 1" minimum with
edges ground smooth or rolled. Each tag shall be punched to receive tie wires or
chain. Letters and Numbers shall be evenly spaced and stamped or engraved into the
surface.

2. Installation:
a. Identification of Piping:
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1)  Identify all piping according to the following procedures:

a) Bare pipes to be marked shall first be wiped clean of dirt, dust, grease,
and moisture. Markers to be installed on painted piping shall be applied
only after completion of final coat of paint. Insulated pipes shall first be
painted to a smooth, hard surface in the area the label is to be applied.
Labels shall be applied, using pressure, so that it lies smooth and flat.
After application on insulated pipes, the label shall be stapled securely
to the insulation. The labels shall be applied to the pipe so that the
lettering is in the most legible position. For overhead piping apply
markers on the lower half of the pipe where view is unobstructed, so
that markers can be read at a glance from floor level. The wording on
the labels shall correspond directly to the wording in the mechanical
symbol lists, regardless of whether or not it is standard wording for the
designated manufacturer.

b)  Use an arrow marker with each pipe content marker. The arrow shall
always point away from the pipe marker and in the direction of flow, wi
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th background color and height the same as content marker. If flow can
be in both directions, use two arrow markers.

c) Apply pipe marker and arrow marker at each valve, at every point of
pipe entry or exit through wall or ceiling, on each riser and branch of
tee, and every 20 feet on long continuous lines or at every bay or aisle
to show proper identification of pipe content and direction of flow.

b. Valves: All main service valves, including fire protection, located inside the building
shall be tagged and identified as to the type of service. All valves controlling branch
mains or risers to various portions of the building shall be tagged and identified as to
the areas served.

c. Controls: All automatic controls, control panels, zone valves, pressure electric,
electric pressure switches, relays and starters shall be clearly tagged and identified.
Wording shall be identical to that on the control diagram in the contract drawings.

d. Pumps: All pumps shall be identified as to service with aluminum or brass tags
secured by tie wires.

D.  Erection of Metal Supports and Anchorage:

L. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor mechanical materials and equipment.

2. Field Welding: Comply with AWS D1.1 "Structural Welding Code - Steel."
E. Cutting and Patching:

1. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary
for plumbing installations. Perform cutting by skilled mechanics of the trades involved.

2. Repair cut surfaces to match adjacent surfaces.
F. Grouting:

1. Install nonmetallic, nonshrink grout for plumbing equipment base bearing surfaces, pump
and other equipment base plates and anchors. Mix grout according to manufacturer's printed
instructions.

Clean surfaces that will come into contact with grout.

Provide forms for placement of grout, as required.

Avoid air entrapment when placing grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases to provide a smooth bearing surface for equipment.

Place grout around anchors.

S A o T

Cure placed grout according to manufacturer's printed instructions.

END OF SECTION 22 05 00
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Sleeves.
2. Sleeve-seal systems.
3. Grout.
4. Silicone sealants.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.
PART 2 - PRODUCTS

2.1 SLEEVES

A.  Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop collar.

B. Steel Pipe Sleeves: ASTM AS53/A53M, Type E, Grade B, Schedule 40, galvanized, with plain
ends and integral welded waterstop collar.

C. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

D.  PVC Pipe Sleeves: ASTM D1785, Schedule 40.

2.2 SLEEVE-SEAL SYSTEMS

A.  Description:

1. Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.
2. Designed to form a hydrostatic seal of 20 pig minimum.
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3. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

4. Pressure Plates: Carbon steel.

5. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, ASTM B633
of length required to secure pressure plates to sealing elements.

23 GROUT

A.  Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.

B.  Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C.  Design Mix: 5000-psi, 28-day compressive strength.

D.  Packaging: Premixed and factory packaged.

2.4 SILICONE SEALANTS
A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C920, Type S,
Grade NS, Class 25, Use NT.
B.  Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant;

ASTM C920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling)
formulation is for opening in floors and other horizontal surfaces that are not fire rated.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION
A.  Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B.  For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls
are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Using grout or silicone sealant, seal the space outside of sleeves in slabs and walls
without sleeve-seal system.
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3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B.  Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

3.3 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair
leaks and retest until no leaks exist.

B.  Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.

C.  Prepare test and inspection reports.

34 SLEEVE AND SLEEVE-SEAL SCHEDULE
A.  Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:
a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and

sleeve for installing sleeve-seal system.

END OF SECTION 220517
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY
Section Includes:

1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

2.2

A.

ESCUTCHEONS
One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated
finish and spring-clip fasteners.

One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.
Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed hinge; and
spring-clip fasteners.

FLOOR PLATES

Split Floor Plates: Cast brass with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B.  Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping
and with OD that completely covers opening.
1. Escutcheons for New Piping:
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a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.
b. Chrome-Plated Piping: One-piece steel with polished, chrome-plated finish.
c. Insulated Piping: One-piece steel with polished, chrome-plated finish.
d. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with
concealed hinge with polished, chrome-plated finish.
2. Escutcheons for Existing Piping to Remain:

a. Chrome-Plated Piping: Split-casting, stamped steel with concealed hinge with
polished, chrome-plated finish.

b. Insulated Piping: Split-plate, stamped steel with concealed hinge with polished,
chrome-plated finish

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped steel with concealed hinge with polished, chrome-plated finish.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped steel
with concealed hinge with polished, chrome-plated finish.

C.  Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping: Split floor plate.
2. Existing Piping: Split floor plate.

3.2 FIELD QUALITY CONTROL

A.  Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 220518
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SECTION 22 05 19 - METERS AND GAGES FOR PLUMBING PIPING
PART 1 - GENERAL
RELATED DOCUMENTS

1.1

1.2

1.3

1.4

1.5

2.1
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A.

A.

A.

A.

A.

A.

B.

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.

Liquid-in-glass thermometers.

2. Thermowells.

3. Dial-type pressure gages.
4, Gage attachments.

5. Water Consumption Meter
ACTION SUBMITTALS

Product Data: For each type of product.
INFORMATIONAL SUBMITTALS

Product Certificates: For each type of meter and gage.
CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For meters and gages to include in operation and maintenance
manuals.

PART 2 - PRODUCTS
LIQUID-IN-GLASS THERMOMETERS

Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

M

N

*x

Standard: ASME B40.200.

Case: Cast aluminum; 6-inch nominal size.

Case Form: Back angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass or plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

Connector: 3/4 inch, with ASME B1.1 screw threads.

Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:

MRS

Standard: ASME B40.200.

Case: Plastic; 6-inch nominal size.

Case Form: Back angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective with permanently etched scale markings graduated in
deg F.

Window: Glass or plastic.
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Stem: Aluminum or brass and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

Connector: 3/4 inch, with ASME B1.1 screw threads.

Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

2.2 THERMOWELLS

A. Thermowells:

e i Aol o

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNL

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.

Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insulated piping and tubing.

Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

B.  Heat-Transfer Medium: Mixture of graphite and glycerin.
23 PRESSURE GAGES
A.  Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1.

Eal

=0 XN

0.

Standard: ASME B40.100.

Case: Sealed type; cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass or plastic.

Ring: Metal.

Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

B.  Direct-Mounted, Plastic-Case, Dial-Type Pressure Gages:

1.

hal el

O XD

Standard: ASME B40.100.

Case: Sealed type; plastic; 4-1/2-inch nominal diameter.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass or plastic.

Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

24 GAGE ATTACHMENTS

A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
piston-type surge-dampening device. Include extension for use on insulated piping.

ROMO 316223
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B.  Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.
2.5 WATER CONSUMPTION METER

A.  Match attachment size in two paragraphs below with pressure-gage-connection size.

B. System Components
1. Metering Tube (Sensor)
a. Consists of stainless steel tube lined with a non-conductive material. Energized

sensor coils around tube create a magnetic field across the diameter of the pipe. As
a conductive fluid flows through the magnetic field, a voltage is induced across
two electrodes; this voltage is proportional to the average flow velocity of the

fluid.
2. Transmitter
a. Consists of unit which receives, amplifies, and processes the sensor’s analog

signal. Signal is converted to both analog and digital signals that are used to
display rate of flow and totalization. Processor controls zero-flow stability, analog
and frequency outputs, serial communications and a variety of other parameters.
Integrated LCD display indicates rate of flow, forward and reverse totalizers and
diagnostic messages. Display guides user through programmable routines.

C.  Electromagnetic Flow Meter
a. The flow meter system shall operate with a pulsed DC excitation frequency, and

shall produce a signal output that is directly proportional and linear with the vol-

umetric flow rate of the liquid flowing through the metering tube. The metering

system shall include a metering tube (sensor), a transmitter, and the necessary

connecting wiring. The metering system shall have the ability to incorporate a

meter mounted or remote mounted transmitter.

b.  Engineering Units:

1)  The transmitter shall be program selectable to display the following units
of measure: U.S. gallons, imperial gallons, million gallons (U.S.), cubic
feet, cubic meters, liters, hector-liters, oil barrels, pounds, ounces or acre
feet.

c. Operating Principle: Electromagnetic Induction
d.  Metering Tube (Sensor)

1)  The metering tube (sensor) shall be constructed of stainless steel, and rated
for a maximum allowable non-shock pressure and temperature for steel
pipe flanges, according to ANSI B16.5.

2)  The metering tube (sensor) shall be available in line size from 4" to 78".

3)  The metering tube (sensor) end connections shall be carbon steel, 304 or
316 stainless steel flanged, according to ANSI B16, Class 150 and AWWA
Class B standards.

4)  The insulating liner material of the metering tube (sensor) shall be made of
a hard rubber elastomer and NSF-listed for meter sizes 4 and above, in
conformance with manufacturer’s recommendation for the intended service
or an NSF-listed meter option with PTFE liner.
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5)

6)

7)

8)

9)

10)

11)

The metering tube (sensor) shall include two self-cleaning measuring elec-

trodes. The electrode material shall be corrosion resistant and available in

Alloy C or 316 stainless steel.

The metering tube (sensor) shall include a third “empty pipe detection”

electrode located in the upper portion of the inside diameter of the flow

tube in order to detect an empty pipe condition when the flow tube is run-

ning partially empty. Empty pipe detection that is not activated until the

pipe is 50% empty is not acceptable.

The metering tube (sensor) housing shall be constructed of carbon steel,

welded at all joints, and rated to meet NEMA 4X/6 (IP67) ratings.

For remote transmitter applications, the metering tube (sensor) junction

box enclosure shall be constructed of cast aluminum (powder-coated paint)

and shall meet NEMA 4X/6 (IP67) ratings.

For remote transmitter applications, where the sensor can be prolonged

submerged, the metering tube (sensor) junction box enclosure shall be con-

structed of cast aluminum (powder-coated paint) and shall meet NEMA 6P

(IP68) ratings.

When installed in non-metallic or internally lined piping, the metering tube

(sensor) shall be provided with a pair of corrosion resistant grounding

rings. The grounding ring material shall be 316 stainless steel.

Fluid Temperature Range

1. For meter-mounted transmitter applications, the fluid temperature
range shall be 32°F to 178°F at a maximum ambient temperature of
140°F for the hard rubber liner material.

Transmitter

1))

2)
3)
4)

5)

6)
7)

8)

The transmitter shall be microprocessor based, and shall energize the sen-
sor coils with a digitally controlled pulsed DC. The excitation frequency
shall be program selectable for the following: 1Hz, factory optimized to
pipe size and application

The transmitter electrical power requirement shall be 85-265VAC, 45-
65Hz. The power consumption shall not exceed 15W.

The transmitter shall have an ambient temperature rating of -4°F to 140°F.
The transmitter shall include non-volatile memory capable of storing all
programmable data and accumulated totalizer values in the event of a pow-
er interruption.

Automatic zero stability, low flow cut-off, empty pipe detection and bi-
directional flow measurement shall be inherent capabilities of the transmit-
ter.

All transmitter outputs shall be galvanically isolated to 250 volts.

The transmitter and remote junction enclosures shall be constructed of cast
aluminum (powder-coated paint) and shall meet NEMA 4X/6P (IP66/1P67)
ratings.

Outputs:

The transmitter shall provide a total of four digital outputs, one analog out-

put and one digital input.

220519-4
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1. Up to four open collector digital outputs, program selectable from
the following: Forward pulse, reverse pulse, AMR pulse, flow set
point, empty pipe alarm, flow direction, reset output, error alarm and
24V supply.

ii.  Up to two active digital (24 Volt) outputs, program selectable from
the following: Forward pulse, reverse pulse, AMR pulse, flow set
point, empty pipe alarm, flow direction, preset output, error alarm
and 24V supply.

iii.  Up to two AC solid-state relay outputs, program selectable from the
following: Frequency output, flow set point, empty pipe alarm, flow
direction, preset amount and error alarm.

iv.  One digital input, program selectable from the following: Remote re-
set, batch reset and positive return to zero.

v.  One analog output programmable and scalable from the following: 0-
10mA, 0-20mA, 2-10mA or 4-20mA. Voltage sourced and isolated.
Max. loop resistance = 800 ohms.

Control and Programming

1))

2)

3)

The transmitter shall be programmed via three function buttons. The pro-
gramming functions shall be available in a user-friendly, menu driven
software through the four-line LCD interface. The transmitter shall ac-
commodate the following languages: English

Programmable parameters of the transmitter include, but are not limited to:
calibration factors, totalizer resets, unit of measure, analog and pulse out-
put scaling, flow-alarm functions, language selection, low-flow cutoff,
noise dampening factor and excitation frequency selection.

The transmitter shall have a programming option allowing entry of a se-
lected numeric password value for tamper protection.

System Performance

1)  The metering system shall operate over a flow range of 0.1 to 39.4 ft/s.

2)  The metering system shall perform to an accuracy +0.2 percent of rate
+0.0032 ft/
The accuracy for zero straight run with a single elbow up and/or a single
elbow down stream shall be 1% or better in the flow range 0.5 ft/s (0.15
m/s) and up.

3)  The metering system shall be capable of measuring the volumetric flow
rate of liquids having an electrical conductivity as low as 5 pS/cm.

4)  The system measuring repeatability shall be <0.1% of full scale

Indication

1)  The transmitter shall include a four-line, 20-character, backlit LCD inter-

face to display the following values:

1. Flow rate in selectable rate units

ii.  Forward totalizer in selectable volume units
1.  Reverse totalizer in selectable volume units
iv.  Net totalizer in selectable volume units

220519-5
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v.  Error or alarm messages
vi. Software revision level

PART 3 - EXECUTION
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INSTALLATION

Install thermowells with socket extending one-third of pipe diameter and in vertical position in
piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.

Install valve and snubber in piping for each pressure gage for fluids.

Install thermometers in the following locations:
L. Inlet and outlet of each water heater.

Install pressure gages in the following locations:

1. Building water service entrance into building.

2. Inlet and outlet of each pressure-reducing valve.

3. Suction and discharge of each domestic water pump.

Install meters and gages adjacent to machines and equipment to allow service and maintenance
of meters, gages, machines, and equipment.

Adjust faces of meters and gages to proper angle for best visibility.
THERMOMETER SCHEDULE

Thermometers at inlet and outlet of each domestic water heater shall be one of the following:
1. Metal or Plastic case, compact-style, liquid-in-glass type.

Thermometer stems shall be of length to match thermowell insertion length.
THERMOMETER SCALE-RANGE SCHEDULE

Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F.

Scale Range for Domestic Hot-Water Piping: 20 to 240 deg F.
PRESSURE-GAGE SCHEDULE

Pressure gages at discharge of each water service into building shall be one of the following:
1. Sealed, direct-mounted, metal case.
2. Sealed, direct-mounted, plastic case.

Pressure gages at inlet and outlet of each water pressure-reducing valve shall be one of the
following:

1. Sealed, direct-mounted, metal case.

2. Sealed, direct-mounted, plastic case.

3. Test plug with EPDM self-sealing rubber inserts.

ROMO 316223 220519-6

METERS AND GAGES FOR PLUMBING PIPING



C.  Pressure gages at suction and discharge of each domestic water pump shall be one of the

following:
1. Sealed, direct-mounted, metal case.
2. Sealed, direct-mounted, plastic case.

3. Test plug with EPDM self-sealing rubber inserts.
3.5 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A.  Scale Range for Water Service Piping: 0 to 160 psi.
B. Scale Range for Domestic Water Piping: 0 to 100 psi.

END OF SECTION
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SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING
PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

SUMMARY

Section Includes:

1. Bronze ball valves.

2. Bronze swing check valves.
3. Iron swing check valves.

4. Bronze globe valves.
ACTION SUBMITTALS

Product Data: For each type of valve indicated.
QUALITY ASSURANCE

ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions and
design criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applications of valves.

B.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

C. Valve Sizes: Same as upstream piping unless otherwise indicated.

D.  Valve Actuator Types:
1. Handlever: For quarter-turn valves NPS 6 and smaller.

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

F. Valve-End Connections:

1. Flanged: With flanges according to ASME B16.1 for iron valves.

2. Solder Joint: With sockets according to ASME B16.18.

3. Threaded: With threads according to ASME B1.20.1.

4. Pressure-Seal-Joint: With EPDM-rubber, O-ring seal in each end.

2.2 BRONZE BALL VALVES
A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless Steel Trim:

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. American Valve, Inc.
b. Conbraco Industries, Inc.; Apollo Valves.
c. Crane Co.; Crane Valve Group; Crane Valves.
d. Hammond Valve.
e. Lance Valves; a division of Advanced Thermal Systems, Inc.
f. Legend Valve.
ROMO 316223 220523 -1
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g. Milwaukee Valve Company.
h. NIBCO INC.
1. Red-White Valve Corporation.
J- Watts Regulator Co.; a division of Watts Water Technologies, Inc.
k. Or Equal
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
c. CWP Rating: 600 psig.
d. Body Design: Two piece.
e. Body Material: Bronze.
f. Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Stainless Steel.
1. Ball: Stainless Steel.
J. Port: Full.
2.3 BRONZE SWING CHECK VALVES
A.  Class 125, Bronze Swing Check Valves with Bronze Disc:

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. American Valve, Inc.
b. Crane Co.; Crane Valve Group; Crane Valves.
c. Crane Co.; Crane Valve Group; Jenkins Valves.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Hammond Valve.
f. Kitz Corporation.
g. Milwaukee Valve Company.
h. NIBCO INC.
1. Powell Valves.
] Red-White Valve Corporation.
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
1. Zy-Tech Global Industries, Inc.
m.  Or Equal
2. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig.
c. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
e. Ends: Threaded.
f. Disc: Bronze.
B.  Class 125, Bronze Swing Check Valves with Nonmetallic Disc:

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. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
c. Crane Co.; Crane Valve Group; Stockham Division.
d. Hammond Valve.
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Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
. Or Equal

Description:

Standard: MSS SP-80, Type 4.
CWP Rating: 200 psig.

Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: PTFE or TFE.

-

o oo o

IRON SWING CHECK VALVES

Class
1.

Class

125, Iron Swing Check Valves with Metal Seats:
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:
Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.
Kitz Corporation.
Legend Valve.
Milwaukee Valve Company.
NIBCO INC.
Powell Valves.
Red-White Valve Corporation.
Sure Flow Equipment Inc.
Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.
Or Equal
escription:
Standard: MSS SP-71, Type L.
CWP Rating: 200 psig.
Body Design: Clear or full waterway.
Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.
Trim: Bronze.
Gasket: Asbestos free.

S mFTER MO AL TR

R o o o gB

125, Iron Swing Check Valves with Nonmetallic-to-Metal Seats:

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. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Stockham Division.
c. Or Equal

Description:

a. Standard: MSS SP-71, Type L.

220523-3
GENERAL-DUTY VAVLEVS FOR PLUMBING PIPING


http://www.specagent.com/LookUp/?uid=123456805069&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805070&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805071&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805072&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820042&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820045&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820049&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820053&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805073&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805074&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805075&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805076&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805077&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805078&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805079&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805080&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820056&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805081&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3796&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820059&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820060&mf=04&src=wd

CrEFRMme a0 o

CWP Rating: 200 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Composition.

Seat Ring: Bronze.

Disc Holder: Bronze.

Disc: PTFE or TFE.

Gasket: Asbestos free.

2.5 IRON SWING CHECK VALVES WITH CLOSURE CONTROL
A.  Class 125, Iron Swing Check Valves with Lever- and Weight-Closure Control:

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. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
c. Crane Co.; Crane Valve Group; Stockham Division.
d. Hammond Valve.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
h. Or Equal
2. Description:
a. Standard: MSS SP-71, Type L.
b. CWP Rating: 200 psig.
c. Body Design: Clear or full waterway.
d. Body Material: ASTM A 126, gray iron with bolted bonnet.
e. Ends: Flanged.
f. Trim: Bronze.
g. Gasket: Asbestos free.
h. Closure Control: Factory-installed, exterior lever and weight.
2.6 BRONZE GLOBE VALVES
A.  Class 125, Bronze Globe Valves with Bronze Disc:

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 Crane Co.; Crane Valve Group; Crane Valves.
b Crane Co.; Crane Valve Group; Stockham Division.
c Hammond Valve.
d Kitz Corporation.
e Milwaukee Valve Company.
f. NIBCO INC.
g. Powell Valves.
h. Red-White Valve Corporation.
1. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
J- Zy-Tech Global Industries, Inc.
k. Or Equal
2. Description:
a. Standard: MSS SP-80, Type 1.
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CWP Rating: 200 psig.

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem and Disc: Bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.
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PART 3 - EXECUTION

3.1

32

3.3

34
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VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

Install swing check valves for proper direction of flow and in horizontal position with hinge pin
level.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:
1. Shutoff Service: Ball valves.
2. Throttling Service: Globe valves.
3. Pump-Discharge Check Valves:
a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc.
b. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage: Iron swing check
valves with lever and weight or spring.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP class or CWP ratings may be substituted.

Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For PEX Tubing, NPS 2 and Smaller: Threaded ends except where pressure-seal-joint
valve-end option is indicated in valve schedules below.

3. For Steel Piping, NPS 2 and Smaller: Threaded ends.

4. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules below.

5. For Steel Piping, NPS 5 and Larger: Flanged ends.

DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller:

1. Bronze Valves: May be provided with solder-joint ends or pressure-seal-joint instead of
threaded ends.

2. Bronze Angle Valves: Class 125, bronze disc.

3. Ball Valves: Two piece, full port, bronze with stainless steel trim.

4. Bronze Swing Check Valves: Class 125, bronze or nonmetallic disc.
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3.5 SANITARY-WASTE VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:
1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
2. Bronze Swing Check Valves: Class 125, bronze or nonmetallic disc.

B.  Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS4: May be provided with threaded ends instead of
flanged ends.
2. Iron Swing Check Valves: Class 125, metal or nonmetallic-to-metal seats.
3. Iron Swing Check Valves with Closure Control: Class 125, lever and weight.

END OF SECTION
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Pipe positioning systems.
Equipment supports.

ANl o N e

1.2 ACTION SUBMITTALS

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

1.3 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.4 QUALITY ASSURANCE

A.  Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B.  Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A.  Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
ROMO 316223 220529 - 1
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Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

THERMAL-HANGER SHIELD INSERTS
Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength

and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig 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 beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: 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.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, 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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2.5

A.

2.6

A.

2.7

A.

B.

PIPE POSITIONING SYSTEMS

Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. 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 A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

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 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.
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2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

G.  Equipment Support Installation: Fabricate from welded-structural-steel shapes.

H.  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.

L. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. 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 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.

K.  Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

L. 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.

M. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

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 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 and larger if pipe is installed on rollers.
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3.4

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 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 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 miscellaneous 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.

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.
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3.5

3.6

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as 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.
Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting.".

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 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 finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for
general service applications.

Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile
environment applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and
tubing.

Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: 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.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4
to NPS 24, requiring up to 4 inches of insulation.
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3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt
to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

K.  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.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M. Building Attachments: 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. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by
using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 Ib.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
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9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

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.

0. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified
in piping system Sections.

Q.  Use mechanical-expansion anchors instead of building attachments where required in concrete
construction.

R.  Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste
piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
PART 1 - GENERAL
1.1 SUMMARY

A.  Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.
PART 2 - PRODUCTS
2.1 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

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:

Brady Corporation.
Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Pipe Markers.
emedco.

Kolbi Pipe Marker Co.
LEM Products Inc.
Marking Services, Inc.
Seton Identification Products.
Or Equal

Ao PR Mo a0 o

2. Material and Thickness: Brass, 0.032-inch or stainless steel, 0.025-inch or anodized
aluminum, 0.032-inch minimum thickness, and having predrilled or stamped holes for

attachment hardware.

3. Letter Color: Black or Red.

4. Background Color: White.

5. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the
size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws .

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B.  Plastic Labels for Equipment:

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. Brady Corporation.
b. Brimar Industries, Inc.
c. Carlton Industries, LP.
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8.
9.

C. Label

Marking Services, Inc.

Seton Identification Products.

Or Equal

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch or 1/8 inch thick, and having predrilled holes for attachment hardware.

Letter Color: Black or Red.

Background Color: White.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the
size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws .

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

d. Champion America.

e. Craftmark Pipe Markers.
f. emedco.

g. Kolbi Pipe Marker Co.
h. LEM Products Inc.

1.

]

k.

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.

D.  Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch 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.

2.2 WARNING SIGNS AND LABELS

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:

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Carlton Industries, LP.
4, Champion America.
5. Craftmark Pipe Markers.
6. emedco.
7. LEM Products Inc.
8. Marking Sevices Inc.
9. National Marker Company.
10.  Seton Identification Products.
11.  Stranco, Inc.
12.  Or Equal
B.  Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16

inch or 1/8 inch thick, and having predrilled holes for attachment hardware.

C. Letter Color: Black.
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A.

B.

C.

Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-quarters 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, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.

Brady Corporation.

Brimar Industries, Inc.

Carlton Industries, LP.

Champion America.

Craftmark Pipe Markers.

emedco.

Kolbi Pipe Marker Co.

9. LEM Products Inc.

10.  Marking Sevices Inc.

11.  Seton Identification Products.

12.  Or Equal

PN R WD

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

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.

Pipe Label Contents: Include identification of piping service using same designations or

abbreviations as used on Drawings; also include 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 or At least 1/2 inch for
viewing distances up to 72 inches and proportionately larger lettering for greater viewing
distances .

PART 3 - EXECUTION

3.1 EQUIPMENT LABEL INSTALLATION
A.  Install or permanently fasten labels on each major item of mechanical equipment.
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B.  Locate equipment labels where accessible and visible.

3.2 PIPE LABEL INSTALLATION

A.  Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."

B.  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.
2.

3.

4.

5.
6.

7.

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

At access doors, manholes, and similar access points that permit view of concealed
piping.

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

C.  Pipe Label Color Schedule:

1.

Domestic Water Piping

a. Background: Safety green.

b. Letter Colors: White.

Sanitary Waste and Storm Drainage Piping:
a. Background Color: Safety gray.

b. Letter Color: Black or White.

END OF SECTION
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes insulating the following plumbing piping services:

1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Domestic recirculating hot-water piping.

B. Related Sections:

1. Section 220716 "Plumbing Equipment Insulation" for equipment insulation.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.

B.  Samples: For each type of insulation and jacket indicated.

1.3 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.4 QUALITY ASSURANCE

A.  Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

B.  Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products in accordance with ASTM E84 by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,
and cement material containers, with appropriate markings of applicable testing agency.

L. Insulation Installed Indoors: Flame-spread index of 25 or less and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less and smoke-developed

index of 150 or less.

C. Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.
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1.5 COORDINATION

A.  Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

B.  Coordinate installation and testing of heat tracing.

1.6 SCHEDULING

A.  Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

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

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A.  Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.

B.  Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come into contact with stainless steel shall have a leachable chloride content of
less than 50 ppm when tested in accordance with ASTM C871.

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

E. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Comply with ASTM C552.
1. Preformed Pipe Insulation: Type II, Class 1, without jacket.
2. Preformed Pipe Insulation: Type II, Class 2, with factory-applied ASJ jacket.
3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
4, Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C534/C534M, Type I for tubular materials.

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

Comply with ASTM C547.
1. Preformed Pipe Insulation: Type I, Grade A, with factory-applied ASJ.
2. 850 deg F.

3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
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4, Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

2.2 ADHESIVES

A.  Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B.  Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.

C.  Flexible Elastomeric Adhesive: Solvent-based adhesive.
1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as
tested in accordance with ASTM Eg4.
2. Wet Flash Point: Below 0 deg F.
3. Service Temperature Range: 40 to 200 deg F.

D.  Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

E.  ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for
bonding insulation jacket lap seams and joints.

F. PVC Jacket Adhesive: Compatible with PVC jacket.

2.3 MASTICS AND COATINGS
A. Materials shall be compatible with insulation materials, jackets, and substrates.

B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.

24 SEALANTS

A.  Materials shall be as recommended by the insulation manufacturer and shall be compatible with
insulation materials, jackets, and substrates.

B.  Joint Sealants:
1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 58 to plus 176 deg F.
3. Color: White or gray.

C.  FSK and Metal Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.
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2.5

2.6

2.7

ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.

2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type L.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type L.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type II.

FIELD-APPLIED JACKETS

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

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

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

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

L. Adhesive: As recommended by jacket material manufacturer.
2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

Metal Jacket:
1. Aluminum Jacket: Comply with ASTM B209 Alloy 3003, 3005, 3105, or 5005,
Temper H-14.
a. Finish and thickness are indicated in field-applied jacket schedules.
b. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene
and kraft paper.

c. Factory-Fabricated Fitting Covers:

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

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

3) Tee covers.

4)  Flange and union covers.

5) End caps.

6) Beveled collars.
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7)  Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

E.  Underground Direct-Buried Jacket: 125-mil- thick vapor barrier and waterproofing membrane,
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester
scrim and laminated aluminum foil.

F. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a cross-laminated polyethylene film covered with stucco-
embossed aluminum-foil facing.

2.8 TAPES

A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1136.
1. Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

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

SATRANE il N

B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C1136.
1. Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

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

AT N

C.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.

Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

M

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.
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B.  Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to
insulated surfaces as follows:

L. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300
deg F. Consult coating manufacturer for appropriate coating materials and application
methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

C.  Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

D.  Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
32 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping, including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

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

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

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

L Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor

legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.
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Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

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

and dry film thicknesses.

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

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward-clinching staples along both edges of
strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward-clinching staples along edge at 4 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

M.  Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal
thickness.

N.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

0. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in
similar fashion to butt joints.

P. For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Cleanouts.

3.3 PENETRATIONS

A.  Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

B.  Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
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—

Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4, Seal jacket to wall flashing with flashing sealant.

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

E. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

34 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles.

B.  Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:
1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions,

and other specialties with continuous thermal and vapor-retarder integrity unless
otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation made from same material and
density as that of adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces
with insulating cement finished to a smooth, hard, and uniform contour that is uniform
with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation of same material and thickness as
that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely
to the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation of same material, density, and thickness
as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times
the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves,
insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill
joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation of same material, density, and
thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill
joints, seams, and irregular surfaces with insulating cement. Insulate strainers, so strainer
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basket flange or plug can be easily removed and replaced without damaging the
insulation and jacket. Provide a removable reusable insulation cover. For below-ambient
services, provide a design that maintains vapor barrier.

Insulate flanges, mechanical couplings, and unions, using a section of oversized
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label
the outside insulation jacket of each union with the word "union" matching size and color
of pipe labels.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

L.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union at least 2 times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1.
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Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with
outward-clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below-ambient services, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as that of pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as that of straight segments of pipe insulation
when available. Secure according to manufacturer's written instructions.
When preformed sections of insulation are not available, install mitered sections of
cellular-glass insulation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

—

Install preformed sections of cellular-glass insulation to valve body.

Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B.  Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
that of pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

C.  Insulation Installation on Pipe Fittings and Elbows:

ROMO 316223
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1.

Install mitered sections of pipe insulation.
Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1.

2.

W

Install preformed valve covers manufactured of same material as that of pipe insulation
when available.

When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

Secure insulation to valves and specialties, and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.7 INSTALLATION OF MINERAL-FIBER INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward-clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as that of straight segments of pipe insulation
when available.

When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:
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1. Install preformed sections of same material as that of straight segments of pipe insulation
when available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4. Install insulation to flanges as specified for flange insulation application.

3.8 FIELD-APPLIED JACKET INSTALLATION

A.  Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inchwide joint strips at end
joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

B.  Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end

joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

C.  Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12
inches o.c. and at end joints.

3.9 FINISHES

A.  Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

B.  Color: Final color as selected by Contracting Officer. Vary first and second coats to allow visual
inspection of the completed Work.

C. Do not field paint aluminum jackets.

3.10 FIELD QUALITY CONTROL
A.  Owner will engage a qualified testing agency to perform tests and inspections.
B.  Engage a qualified testing agency to perform tests and inspections.

C.  Perform tests and inspections.
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D.  All insulation applications will be considered defective if they do not pass tests and inspections.

E.  Prepare test and inspection reports.

3.11 PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.12 INDOOR PIPING INSULATION SCHEDULE
A.  Domestic Cold Water:
I. NPS 1 and Smaller: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
3.13 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Domestic Water Piping:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Flexible Elastomeric: 2 inches thick.
c. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches thick.
3.14 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Concealed:
I. None.

D.  Piping, Exposed:
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1. None.

3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Concealed:
1. Aluminum, Stucco Embossed: 0.020 inch thick.
D.  Piping, Exposed:
1. Aluminum, Stucco Embossed 0.020 inch thick.
3.16 UNDERGROUND, FIELD-APPLIED INSULATION JACKET
A.  For underground direct-buried piping applications, install underground direct-buried jacket over
insulation material.
END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Copper tube and fittings.
Piping joining materials.
Transition fittings.
Dielectric fittings.

el s

1.2 ACTION SUBMITTALS

A.  Product Data: For transition fittings and dielectric fittings.

1.3 INFORMATIONAL SUBMITTALS
A.  System purging and disinfecting activities report.

B.  Field quality-control reports.
PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A.  Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

2.2 COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

A.
B.  Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
C Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

D

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

F. Copper Unions:
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MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.
Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

b

2.3 PEX TUBE AND FITTINGS
A.  Tube Material: PEX plastic according to ASTM F 876.

B.  Fittings:ASTM F 1960, cold expansion fittings and reinforcing rings.

24 TRANSITION FITTINGS

A.  General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B.  Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

2.5 DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B.  Dielectric Unions:
1. Standard: ASSE 1079.
2. Pressure Rating: 125 psig minimum at 180 deg F.
3. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 - EXECUTION

3.1 EARTHWORK

A.  Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.

3.2 PIPING INSTALLATION

A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic
water piping. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on coordination drawings.
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B.  Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C.  Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside
the building at each domestic water-service entrance. Comply with requirements for pressure
gages in Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for
drain valves and strainers in Section 221119 "Domestic Water Piping Specialties."

E. Install shutoff valve immediately upstream of each dielectric fitting.

F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties."

G. Install domestic water piping level without pitch and plumb.

H. Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

L Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

K.  Install piping to permit valve servicing.

L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

M. Install piping free of sags and bends.
N. Install fittings for changes in direction and branch connections.

O. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

P. Install pressure gages on suction and discharge piping for each plumbing pump and packaged
booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and
Gages for Plumbing Piping."

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."
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S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
33 JOINT CONSTRUCTION
A.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

C.  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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

D.  Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Pressure-Connect Joints for Copper Tubing: Join copper tube and pressure-connect fittings per
CDA’s “Copper Tube Handbook™.

G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to

ASME B31.9.

H.  Joints for PEX Tubing: Join according to ASTM F 1960 for cold expansion fittings and
reinforcing rings.

L Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.
34 TRANSITION FITTING INSTALLATION
A.  Install transition couplings at joints of dissimilar piping.
B.  Transition Fittings in Underground Domestic Water Piping:

I. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.

3.5 DIELECTRIC FITTING INSTALLATION

A.  Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
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B.  Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

3.6 CONNECTIONS

A.  Drawings indicate general arrangement of piping, fittings, and specialties.

B.  When installing piping adjacent to equipment and machines, allow space for service and
maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join

dissimilar piping materials.
D.  Connect domestic water piping to water-service piping with shutoff valve; extend and connect
to the following:
1. Plumbing Fixtures: Cold-supply piping in sizes indicated, but not smaller than that
required by plumbing code.
3.7 IDENTIFICATION

A.  Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "Identification for Plumbing Piping and Equipment."”

B.  Label pressure piping with system operating pressure.

3.8 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

L. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2)  Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.
d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.
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2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source
and allow it to stand for four hours. Leaks and loss in test pressure constitute
defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.
f. Prepare reports for tests and for corrective action required.
B.  Domestic water piping will be considered defective if it does not pass tests and inspections.

C.  Prepare test and inspection reports.

3.9 ADJUSTING
A.  Perform the following adjustments before operation:

Close yard hydrants

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

el S

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping
to provide hot-water flow in each branch.
b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during

installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 PIPING SCHEDULE

A.  Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

B.  Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
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C.  Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper
tubing.

D.  Under-building-slab, domestic water piping, NPS 2 and smaller, shall be the following:
1. PEX tube.

a. Fittings for PEX tube:
1)  ASTM F 1960, cold expansion fittings and reinforcing rings.

E. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following:
1. PEX tube.
a. Fittings for PEX tube:
1)  ASTM F 1960, cold expansion fittings and reinforcing rings.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING 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:

Backflow preventers.

Balancing valves.

Temperature-actuated, water mixing valves.
Strainers.

Wall hydrants.

Drain valves.

Yard hydrants.

Blowout Adapter

NN RN =

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and maintenance data.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
A.  Potable-water piping and components shall comply with NSF 61.

B.  Comply with NSF 372 for low lead.
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2.2 PERFORMANCE REQUIREMENTS

A.  Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.

23 VACUUM BREAKERS

A.  Hose-Connection Vacuum Breakers :
L. Standard: ASSE 1011.
2. Body: Bronze, nonremovable, with manual drain.
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
4. Finish: Chrome or nickel plated.

24 BALANCING VALVES

A.  Memory-Stop Balancing Valves:
1. Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
Pressure Rating: 400-psig minimum CWP.
Size: NPS 2 or smaller.
Body: Copper alloy.
Port: Standard or full port.
Ball: Chrome-plated brass.
Seats and Seals: Replaceable.
End Connections: Solder joint or threaded.
Handle: Vinyl-covered steel with memory-setting device.

R R RS

2.5 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers :

Pressure Rating: 125 psig minimum unless otherwise indicated.

Body: Bronze for NPS 2and smaller.

End Connections: Threaded for NPS 2 and smaller

Screen: Stainless steel with round perforations unless otherwise indicated.
Perforation Size:

kW=

a. Strainers NPS 2 and Smaller: 0.020 inch.

2.6 WALL HYDRANTS

A.  Nonfreeze Wall Hydrants:

1. Standard: ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.

2. Pressure Rating: 125 psig.

3. Operation: Loose key.

4. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp.
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5. Inlet: NPS 3/4.

6. Outlet, Concealed: With integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

7. Box: Deep, flush mounted with cover.

8. Box and Cover Finish: Polished nickel bronze.

9. Operating Keys(s): One with each wall hydrant.

2.7 YARD HYDRANTS

A.  Nonfreeze Yard Hydrants:

1. Standard: Self-draining yard hydrants.
2. Pressure Rating: 125 psig.
3. Casing: 1-1/4” galvanized steel pipe.
4. Operating Rod: 3/8” stainless steel pipe.
5. Inlet: NPT 1.
6. Outlet: 3/4” thread complying with ASME B1.20.7.
7. Automatic draining, frost proof.
8. Integral backflow protected.
2.8 Blowout Adapter

A.  Blowout adapter for winterization:
1. Standard: brass lead free construction
2. Pressure Rating: 125 psig.
3. Connections: 1/4" male compressor quick plug to female 3/4" thread connection

PART 3 - EXECUTION

3.1 CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B.  When installing piping specialties adjacent to equipment and machines, allow space for service
and maintenance.
32 IDENTIFICATION
A.  Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for
Plumbing Piping and Equipment."
33 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:
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1. Test each yard hydrant according to authorities having jurisdiction and the device's
reference standard.

B.  Domestic water piping specialties will be considered defective if they do not pass tests and

inspections.
C. Prepare test and inspection reports.
END OF SECTION 221119
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Hub-and-spigot, cast-iron soil pipe and fittings.
2. Copper tube and fittings.
3. ABS pipe and fittings.
4, PVC pipe and fittings.
5. Specialty pipe fittings.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, from
manufacturer.

B. Field quality-control reports.

1.4 WARRANTY

A.  Listed manufacturers to provide labeling and warranty of their respective products.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Components and installation shall be capable of withstanding the following minimum working pressure
unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water >.

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.
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23

24

2.5

PIPING MATERIALS

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and
joining methods for specific services, service locations, and pipe sizes.

HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service class.

Gaskets: ASTM C 564, rubber.

Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

PVC PIPE AND FITTINGS

Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping
components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer"
for plastic sewer piping.

Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit
Schedule 40 pipe.

SPECIALTY PIPE FITTINGS

Transition Couplings:

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.

2. Unshielded, Nonpressure Transition Couplings:
a. Standard: ASTM C 1173.
b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and
corrosion-resistant-metal tension band and tightening mechanism on each end.
c. End Connections: Same size as and compatible with pipes to be joined.
d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

3. Shielded, Nonpressure Transition Couplings:
a. Standard: ASTM C 1460.
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b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield
and corrosion-resistant-metal tension band and tightening mechanism on each end.
c. End Connections: Same size as and compatible with pipes to be joined.

PART 3 - EXECUTION

3.1 EARTH MOVING
A.  Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth
Moving."
32 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion,
pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on coordination drawings.
B.  Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service
areas.
C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
D.  Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
F. Install piping at indicated slopes.
G.  Install piping free of sags and bends.
H.  Install fittings for changes in direction and branch connections.
L. Install piping to allow application of insulation.
I Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends,
and long-sweep bends.
1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow
is from horizontal to vertical.
2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or
side by side with common drain pipe.
a. Straight tees, elbows, and crosses may be used on vent lines.
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3. Do not change direction of flow more than 90 degrees.
4, Use proper size of standard increasers and reducers if pipes of different sizes are connected.
a. Reducing size of waste piping in direction of flow is prohibited.

K. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of
piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.
L. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and smaller; 2
percent downward in direction of flow for piping NPS 4 (DN 100) and larger.

2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

M.  Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV,
"Installation of Cast Iron Soil Pipe and Fittings."

N.  Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
0.  Install aboveground ABS piping according to ASTM D 2661.
P. Install aboveground PVC piping according to ASTM D 2665.
Q.  Install underground PVC piping according to ASTM D 2321.

R. Plumbing Specialties:

1. Install backwater valves in sanitary waster gravity-flow piping.
a. Comply with requirements for backwater valves specified in Section 221319 "Sanitary Waste
Piping Specialties."
2. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary
sewers in sanitary waste gravity-flow piping.
a. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping
Specialties."
3. Install drains in sanitary waste gravity-flow piping.
a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping
Specialties."
S. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having
jurisdiction.
T. Install sleeves for piping penetrations of walls, ceilings, and floors.
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34

35

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals
for Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing
Piping."
JOINT CONSTRUCTION

Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for compression joints.

Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, water-
flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket over ends
of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys seated in piping

grooves. Install and tighten housing bolts.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.

3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Shielded, nonpressure transition couplings.
VALVE INSTALLATION

Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13
"Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and
Section 220523.15 "Gate Valves for Plumbing Piping" for general-duty valve installation requirements.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump
discharge.
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C. Backwater Valves: Install backwater valves in piping subject to backflow.

1. Horizontal Piping: Horizontal backwater valves.Use normally closed type unless otherwise
indicated.
2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.
3. Install backwater valves in accessible locations.
4, Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste Piping
Specialties."
3.6 INSTALLATION OF HANGERS AND SUPPORTS

A.  Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic
Controls for Plumbing Piping and Equipment."

B. Comply with requirements for pipe hanger and support devices and installation specified inSection 220529
"Hangers and Supports for Plumbing Piping and Equipment."Section 220548.13 "Vibration Controls for
Plumbing Piping and Equipment."

Install carbon-steelpipe hangers for horizontal piping in noncorrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
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5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support
pipe rolls on trapeze.
6. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Install hangers for cast-iron soil piping, with maximum horizontal spacing and minimum rod diameters, to
comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever
are most stringent.

D.  Install hangers for PVC piping, with maximum horizontal spacing and minimum rod diameters, to comply
with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction
requirements, whichever are most stringent.

E. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.

F. Support vertica