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SECTION 07 4113.16 - STANDING-SEAM METAL ROOF PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Vertical-rib, standing-seam metal roof panels.
2. Vapor retarder.
3. Cover board.
4, Underlayment.
B. Related Requirements:
1. Section 07 4293 "Soffit Panels" for metal panels used in horizontal soffit applications.
2. Section 07 7253 "Snow Guards" for prefabricated devices designed to hold snow on the
roof surface, allowing it to melt and drain off slowly.
1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.

Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal
panel manufacturer's representative, structural-support Installer, and installers whose
work interfaces with or affects metal panels, including installers of roof accessories and
roof-mounted equipment.

Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

Review methods and procedures related to metal panel installation, including
manufacturer's written installation instructions.

Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

Review loading limitations of supporting structure 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.

1.3 ACTION SUBMITTALS

A. Product Data:
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1. For standing-seam metal 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:

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 (1:10).

C. Samples for Initial Selection: Manufacturer's standard color charts, showing full range of
available colors for each type of exposed finish.

1. Include similar Samples of trim and accessories involving color selection.

D. Samples for Verification: Actual sample of finished products for each type of exposed finish for
metal panels and metal panel accessories.

1. Size: Manufacturers' standard size.

1.4 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For standing-seam metal roof panels, for tests performed by a qualified
testing agency.

B. Field quality-control reports.
C. Qualification Statements: For roof installers.
D. Sample warranties.
1.5 CLOSEOUT SUBMITTALS
A. Maintenance Data: For metal panels.
1.6 QUALITY ASSURANCE
A. Roof Installer Qualifications: Entity that employs a supervisor who is an NRCA ProCertified

Roofing Foreman or installers who are NRCA ProCertified Metal Panel Roof Systems Installers.

1.7 MOCKUPS

A. 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 area and eave, including fascia and soffit as shown on

Drawings; approximately 48 inches (1200 mm) square by full thickness, including
attachments, underlayment, and accessories.
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1.8

1.9

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Owner specifically approves such deviations by
Change Order.

DELIVERY, STORAGE, AND HANDLING

Deliver components, metal panels, and other manufactured items so as not to be damaged or
deformed. Package metal panels for protection during transportation and handling.

Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and
surface damage.

Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of
water. Do not store metal panels in contact with other materials that might cause staining,
denting, or other surface damage.

Retain strippable protective covering on metal panels during installation.

Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit assembly of metal panels to be performed in accordance with manufacturers'
written installation instructions and warranty requirements.

COORDINATION

Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.

Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits,
and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
WARRANTY

Special Warranty: 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 metal and other materials beyond normal weathering.
2. Warranty Period: Two years from date of Substantial Completion.

Special Warranty on Panel Finishes: 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 in accordance with
ASTM D2244.
b. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
2. Finish Warranty Period: Minimum 20 years from date of Substantial Completion.
C. Special Weathertightness Warranty: 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

A

PERFORMANCE REQUIREMENTS

Structural Performance: Provide metal panel systems capable of withstanding the effects of the
following loads, based on testing in accordance with ASTM E1592;

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 of the span.

Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested in
accordance with ASTM E1680 or ASTM E283/E283M at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 Ibf/sq. ft. (300 Pa).

Water Penetration under Static Pressure: No water penetration when tested in accordance with
ASTM E1646 or ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 Ibf/sq. ft. (300 Pa).

Watertightness: No water penetration when tested in accordance with ASTM E2140 for
hydrostatic-head resistance.

Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

1. Uplift Rating: UL 90.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.
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2.2

A

2.3

24

2.5

STANDING-SEAM METAL ROOF PANELS, GENERAL

Provide factory-formed metal roof panels designed to be installed by lapping and
interconnecting raised side edges of adjacent panels with joint type indicated and mechanically
attaching panels to supports using concealed fasteners inside laps. Include all accessories
required for weathertight installation.

1. Aluminum Panel Systems: Unless more stringent requirements are indicated, comply with
ASTM E1637.

VERTICAL-RIB, STANDING-SEAM METAL ROOF PANELS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, or approved equivalent:

ATAS International, Inc. — Field-Lok Standing Seam

Drexel Metals Corp. — 450 Profile.

Englert, Inc. — A1300 Metal Roof Panel.

Fabral; a brand of Flack Global Metals. — Snap-On Seam.
PAC-CLAD; Petersen; a Carlisle company. — Snap-on Standing Seam

abkhwh =

Panels: Formed with vertical ribs at panel edges; 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.

Structural Support: Over metal deck.

Material: Aluminum.

Color: ATAS “Charcoal Gray” or approved equivalent.

Panel Profile: Intermediate stiffening ribs symmetrically spaced between ribs.
Panel Coverage: 12 inches (304.8 mm).

Panel Height: 1.5 inch (38 mm).

Clips: One piece, fixed, designed to accommodate thermal movement.

Noobkhowoh=

a. Stainless Steel Clips: 0.0250-inch- (0.635-mm-) thick, stainless steel sheet.

b. Clip Spacing: As indicated on approved Shop Drawings.
VAPOR RETARDER
Butyl Rubber Sheet Vapor Retarder, Self-Adhering: Polyethylene film laminated to layer of butyl
rubber adhesive, minimum 30-mil (0.76-mm) total thickness; maximum permeance rating of

0.1 perm (6 ng/Pa x s x sq. m); cold applied, with slip-resisting surface and release paper
backing. Provide primer when recommended by vapor-retarder manufacturer.

COVER BOARD

Oriented Strand Board: DOC PS 2, Exposure 1, 7/16 inch (11 mm) thick.
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2.6 UNDERLAYMENT

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet

2.7

2.8

underlayment, a minimum of 30 mils (0.76 mm) thick, consisting of slip-resistant, polyethylene-
film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-
paper backing. Provide primer when recommended by underlayment manufacturer.

1. Thermal Stability: Stable after testing at 240 deg F (116 deg C); ASTM D1970/D1970M.
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F (minus 29 deg C);
ASTM D1970/D1970M.

3. 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. ATAS International, Inc. — ATA-Shield.

b. Henry, a Carlisle Company (formerly Henry Company and Carlisle Coatings &
Waterproofing Inc. brands). — WIP 300 HT.

C. PAC-CLAD; Petersen; a Carlisle company — PAC-CLAD HT.

d. Drexel Metals Corp.- Met-shield HT.

Refer for Division 07 Specifications for air barrier coordination and compatibility with self-
adhering and fluid applied air barriers.

PANEL MATERIALS

Aluminum Sheet: Coil-coated sheet, ASTM B209/B209M, alloy as standard with manufacturer,
with temper as required to suit forming operations and structural performance required.

1. Thickness: 0.032 inch (0.81 mm).
2. Surface: Smooth, flat finish.

MISCELLANEOUS MATERIALS

Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel
sheet, minimum ASTM A653/A653M, G90 (Z275) hot-dip galvanized coating designation or
ASTM A792/A792M, Class AZ50 (Class AZM150) coating designation. Provide manufacturer's
standard sections as required for support and alignment of metal panel system.

Panel Accessories: Provide components required for a complete, weathertight panel system
including trim, copings, fasciae, mullions, sills, corner units, fasteners, 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.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure
strips; cut or premolded to match metal panel profile. Provide closure strips where
indicated or necessary to ensure weathertight construction.
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C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as

29

required to seal against weather and to provide finished appearance. Locations include, but are
not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish
flashing and trim with same finish system as adjacent metal panels.

Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and
other special pieces as required. Fabricate in minimum 96-inch- (2400-mm-) long sections, of
size and metal thickness in accordance with manufacturer's recommendations. Furnish gutter
supports spaced a maximum of 36 inches (914 mm) o.c., fabricated from same metal as
gutters. Provide wire ball strainers of compatible metal at outlets. Finish gutters to match metal
roof panels.

Downspouts: Formed from same material as roof panels. Fabricate in 10 ft. (3 m) long sections,
complete with formed elbows and offsets, of size and metal thickness in accordance with
manufacturer's recommendations. 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 (13 mm) wide and 1/8 inch (3 mm) 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

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 that apply to design, dimensions, metal, and other characteristics of item
indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling,
and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.
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3. Seams for other than Aluminum: Fabricate nonmoving seams in accessories with flat-lock

seams. Tin edges to be seamed, form seams, and solder.

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant
and to comply with manufacturer's recommendations.

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
permitted on faces of accessories exposed to view.

6. 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 metal panel manufacturer for application, but not less

2.1

0

A

B.

C.

than thickness of metal being secured.

FINISHES

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations in
same piece are unacceptable. Variations in appearance of other components are acceptable if
they are within the range of approved Samples and are assembled or installed to minimize
contrast.

Aluminum Panels and Accessories:

1. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions for seacoast and severe environments.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

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

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.

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.
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3.2

3.3

3.4

3.5

3.6

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support
members and anchorages in accordance with ASTM C754 and metal panel manufacturer's
written installation instructions.

INSTALLATION OF SUBSTRATE BOARD

Install substrate board with long joints in continuous straight lines, with end joints staggered not
less than 24 inches (610 mm) in adjacent rows.

1. At steel roof decks, install substrate board at right angle to flutes of deck.
a. Locate end joints over crests of steel roof deck.

2. Tightly butt substrate boards together.

3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to
intersecting sloping roof decks.
4, Fasten substrate board in accordance with roofing system manufacturers' written

installation instructions.

INSTALLATION OF VAPOR RETARDER

Loosely lay vapor retarder in a single layer over area to receive vapor retarder, side and end
lapping each sheet a minimum of 2 and 6 inches (50 and 152 mm), respectively.

1. Extend vertically up parapet walls and projections to a minimum height equal to height of
insulation and cover board.
2. Continuously seal side and end laps with adhesive.

INSTALLATION OF COVER BOARD

Install cover board over insulation in accordance with manufacturer's written installation
instructions. Install with long joints in continuous straight lines with end joints staggered
between rows. Offset joints of insulation below a minimum of 6 inches (152 mm) in each
direction.

INSTALLATION OF UNDERLAYMENT

Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply at locations
indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less
than 6 inches (152 mm) staggered 24 inches (610 mm) between courses. Overlap side edges
not less than 3-1/2 inches (90 mm). Roll laps with roller. Cover underlayment within 14 days.

1. Apply over the entire roof surface.
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3.7

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

Install metal panels in accordance with manufacturer's written installation instructions and
approved Shop Drawings in orientation, sizes, and locations 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.
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.

4, Locate and space fastenings in uniform vertical and horizontal alignment.

5. Install flashing and trim as metal panel work proceeds.

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.

Fasteners:

1. Steel Panels: Use stainless steel fasteners for surfaces exposed to the exterior; use
galvanized-steel fasteners for surfaces exposed to the interior.

2. Aluminum Panels: Use aluminum or stainless steel fasteners for surfaces exposed to the
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior.

3. Copper Panels: Use copper, stainless steel, or hardware-bronze fasteners.

4. Stainless Steel Panels: Use stainless steel fasteners.

Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action as recommended in writing by metal panel manufacturer.

Concealed Clip, Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to
supports with concealed clips at each standing-seam joint at location, spacing, and with
fasteners recommended in writing by manufacturer.

1. Install clips to supports with self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation
instructions.

Panel Joints: Fasten panel joints to substrate in accordance with manufacturer's instructions.

1. Snap Joint: Nest standing seams and fasten together by interlocking and completely
engaging factory-applied sealant.

2. Watertight Installation:
a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, using

sealant or tape as recommended in writing by manufacturer as needed to make
panels watertight.
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b. Provide sealant or tape between panels and protruding equipment, vents, and

accessories.
C. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with

3.8

sealant and fastened together by interlocking clamping plates.

Accessory Installation: Install accessories with positive anchorage to building and weathertight
mounting and provide for thermal expansion. Coordinate installation with flashings and other
components.

1. Install components required for a complete metal panel system including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar
items. Provide types indicated by metal roof panel manufacturers; or, if not indicated,
types recommended by metal roof panel manufacturer.

Flashing and Trim: Comply with performance requirements and manufacturer's written
installation instructions. 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 ft. (3 m) with no joints allowed within 24 inches
(610 mm) of corner or intersection. Where lapped expansion provisions cannot be used
or would not be sufficiently weather resistant and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 1inch (25 mm) deep, filled with mastic
sealant (concealed within joints).

Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to
eave with gutter hangers spaced not more than 36 inches (914 mm) o.c. using manufacturer's
standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal
expansion.

Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at
approximately 60 inches (1524 mm) o.c. in between.

1. Connect downspouts to underground drainage system indicated.

Roof Curbs: Install flashing around bases where they meet metal roof panels.

Pipe and Conduit Penetrations: Fasten and seal to metal roof panels as recommended by
manufacturer.

ERECTION TOLERANCES

Installation Tolerances: Shim and align metal panel units within installed tolerance of

1/4 inch in 20 ft. (6 mm in 6 M) on slope and location lines as indicated and within 1/8-inch (3-
mm) offset of adjoining faces and of alignment of matching profiles.
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3.9 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect metal roof panel installation, including accessories. Report results in writing.
B. Remove and replace applications of metal roof panels where tests and inspections indicate that
they do not comply with specified requirements.
C. Additional tests and inspections, at Contractor's expense, are performed to determine
compliance of replaced or additional work with specified requirements.
D. Prepare test and inspection reports.
3.10 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 4113.16
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SECTION 04410 - STONE WALLS

PART 1 - GENERAL

1.1  SCOPE

A.

General: Provide ali labor, materials, supplies, equipment, tools, and transportation, and
perform all operations in connection with and reasonably incidentat to the complete
installation of the natural stone veneer walls as shown on the drawings, inferable
therefrom, and/or as specified in accordance with the requirements of the contract
documents.

Installation of semi-dry laid stone veneered CMU and PIC Concrete stem-walls.

Installation of stone veneer on the major and minor stone headwalls, pond intake
structure, and sione barbecus.

installation of irregular naturat stone at the base of major and minor stone headwalls.

Expansion joint sealant and expansion joint material.

1.2 RELATED WORK

A

Division 2 - Site Work.

1. Section 02820: Finish Grading of Landscape Areas.

1.3  QUALITY ASSURANCE

A.

Materials and methods of construction shall comply with the following standards:

1. International Masonry Industry Council.
2. American Society for Testing and Materials, (ASTM).

Comply with the applicable requirements of local governing authorities and American
National Standards Institute (ANSI) Ad41.1, Building Code Requirements for Masonry, for
the types of unit masonry construction indicated.

Stone Standards:

1. Silver Lake Wall Stone.

a. Grade - Strip Veneer.
b. Origin - Connecticut.

2. Endless Mountaln Boulders:

a. Grade - Surface collected with natural lichens.
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b. Origin - Pennsylvania.

Installation: Performed only by experienced stone masons with satisfactory record of
performance on completed projects of comparable size and quality.

Sample Section: Before building stone walls, provide a sample stone wall section using
materials, patterns, and joints indicated for project work. Build panel at the site of full
thickness and approximately four feet by four feet. Include coping stone in sample.
Provide the range of color, texture, and workmanship, proposed for the work. Correct
and rebuild sample section until the Owner, Construction Manager Advisor, Architect and
Landscape Architect accept the quality of the work. Retaln section during construction
as a standard for completed stone masonry work.

Provide each type of stone from only one supplier to ensure uniform texture and color.

Do not change source or brands of stone and mortar materials during the course of the
work.

Natural variations in color and markings which are characteristics of the stone materials
and do not impair strength or appearance are acceptable. Provide only sound stone,
free from defects detrimental to appearance and durability.

Color range, texture, and finish of rough stone materials shall be within the range of the
accepted samples.

1.4 SUBMITTALS

A.

Submit four samples of stone required. Include the full range of exposed finish, color,
and texture proposed for the work. Provide stone samples not less than 6" x 12" x 4" in
size.

Submit samples of colored mortar selected for the work.

1.5 DELIVERY, STORAGE, AND HANDLING

A.

B.

Stone Masonry Materials:

1. Deliver, store and handle masonry materials to prevent damage and soiling.
Stack rough stone materials off the ground.

2. Deliver, store, and handle stone materials in accordance with stone fabricators
recommendations. Stack stone materials off the ground on non-staining skids.
Protect from damage and soiling.

Masonry accessories: Deliver, store, and handle masonry accessories to prevent
weather damage and deterloration.

C. Mortar Materials:

1. Deliver cement, lime, and admixture materials in manufacturer's unopened
and undamaged containers with labels Intact and [egible. Store materials off

STONE WALLS 04410-2
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1.6

the ground, under cover, and protect from weather damage and deterioration.
2. Stockpile and handle aggregates to prevent mixing with foreign materials.

PROJECT CONDITIONS

A.

Protect partially-completed masonry work against hot and dry weather. When work is
not in progress cover tops of walls with strong, waterproof, non-staining membrane.
Extend membrane at least 2'-0" down both sides of walls and hoid securely in place.

Keep stone masonry wet for a period of at least 72 hours after completlon of placement
during hot and dry weather.

Brace unsupported and newly-laid masonry walls. Maintain bracing in place until walls
reach design strength.

Cold Weather Construction:

1. Precondition masonry materials maintain minimum 50 degree F. temperatures
when installed.

2. Protect masonry against freezing when the temperature is 40 degrees F. and
falling unless suitable means acceptable to the Owner are provided to protect
work from cold and frost and ensure that mortar will set without freezing.
Comply with International Masonry industry All-Weather Council cold weather
construction and protection recommendations.

3. No masonry work will be permitted when outside air temperature is below 40
degrees F.

4. Do not use frozen materials or materials mixed or coated with ice or frost.

5. Do not build on frozen work. Remove and replace masonry work damaged by

frost or freezing.

Do not use anti-freeze compounds or accelerators in any mortar or grout

Protect completed masonry work against freezing for not less than 4 days after

laying.

No

Protect sills, ledges, and projections from mortar droppings. Remove excess mortar and
stains as work progresses.

Protect adjacent work from damage, solling, and staining during masonry work
operations.

PART 2 - PRODUCTS

2.1

ROUGH STONE MATERIALS

A

Stone Wall Veneer: Silver Lake Wall Stone.

1. Stone Supply: Jack T. Irwin Stone Dealers, 601 Gude Drive, Rockville, MD,
20850, (301) 762-5800

2. “"Color'Range: gray to gray-brown to ochre to rose matching approved samples.
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a. Natural strata faces with quarry range of textural, varying in thickness,
height, and length.

Sizes: Stone shall be supplied by quarry split in standard four to six inch lifts
with natural stone grain and then cut as required to achieve six inch veneer
depth for horizontal pattern.

Quality: Solid stone uniform in color range and quality.

Shape and pattern: Horizontally coursed, no stone laid vertically, with stone
chinks In joints.

Irreguiar Natural Sandstone - Endlkess Mountain Boulders:

1.

2.
3.
4

5.

Stone Supply: Jack T. Irwin, Inc., 601 East Gude Drive, Rockville, MD 20850,
(301) 762-5800.

Color Range: Gray to gray-brown.

Surface Finish: Weathered with naturally occurring lichens.

Sizes: Cover full areas as identified on plans with sizes ranging from 18" x 24" x
12" to 24" x 48" x 18",

a. Infill same areas with custom selected smaller stone with sizes ranging from
6"x12"x6"to 18" x 18" x 12"

Quality: Solid stone with natural color range.

2.2 STONE ACCESSORIES

A.

B.

Perforated PVC plastic drainage pipe.

Filter Fabric: Rot reslstant polypropylene filter fabric, water permeable, and unaffected
by freezing and thawing.

Gravel Backfill: Crushed stone VDOT #57.

Dovetail Anchors: Open triangular truss stainless steel type 3/16 inches in diameter, and
3 1/2 inches long; Dur-O-Wail P/A 720 or equivalent. Dovetail anchors to concrete shall
consist of an anchor and a dovetall slot. The dovetall slot shall be furnished and cast
into the concrete wall prior to the installation of the stone masonry. System designed for
use on PIC concrete stem walls with stone veneer.

Metal Ties: Continuous rectangular tab ties (CRT) stainless steel type 3/16" triangular
ties; Dur-O-Wall or equivalent. Metal ties shall be set between CMU wall core and stone
coarsing on rod with vertical adjustabillity.

23 MORTAR MATERIALS

A.

B.

Portland cement: ASTM C150-84, Type |, natural color.

Masonry cement: ASTM C81, white nonstaining type.

STONE WALLS
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C. Hydraied lime: ASTM C207-79, Type S.
D. Fine Aggregate: ASTM C144, clean masonry sand, not over 85% passing #16 sieve.
E. Water: Clean, fresh, and potable.

F. Color: Pigment shall be added to mortar as required to match stone color.

MISCELLANEOUS MATERIALS

A. Cleaning agents: Commercial cleaning solutions which will not harm masonry or
adjacent materials and is acceptable to the stone supplier. Muriatic acid is not
acceptable as a cleaning agent.

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION
A. Examine substrates and installation conditions. Do not start stone masonry work until
unsatisfactory conditions are corrected.
PREPARATION
A.  Wall foolings as shown on drawings.
B. Install foundation drainage pipe true to grade and alignment.
1. Lay and fit pipe sections to provide a smooth, uniform invert, with sealed joints
and full bearing in bedding material. Provide continuous fall in flow direction.
2. Provide filter fabric around gravel backfill at perforated foundation drainage
pipe as indicated. ’
MORTAR PROPORTIONS
A. Mortar for all stone veneer masonry shall have following proportions, by volume:
1 part Portland Cement
1/2 part Hydrated Lime

4-1/2 part Aggregate (measured in a damp, loose condition)

B. Water/Additive Solution: As required for workability, in solution form. Mix in a 4:1 (water:
additive) solution; otherwise in strict accordance with manufacturer's recommendations.

C. Mix all materials in mechanical mixer for a minimum of 5 minutes, using sequence
recommended by additive manufacturer (e.g., water/additive solution mixed first). Add

STONE WALLS ' 04410-5
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extra water/additive solution as required until mortar is of a satisfactory, workable

md

consistency. if mortar begins to stiffen from evaporation or absorption of mixing water,
retemper immediately with water/additive solution.

3.4 VENEER INSTALLATION

A.

B.

Arrange stone in horizontal pattern and provide consistent joint work throughout.

Set stone in full mortar setting bed to support stone over full bearing surface and to
establish joint dimensions. Install anchors at maximum of 18-inch vertical spacing into
dovetail anchor slots.

Select stone at the job site and install materials to provide an even distribution of various
colors throughout the work. Maintain stone as clean as possible as work progresses. .

Erect rough stone plumb, accurately set in position. Provide a roughiy coursed pattern
as shown, roughbedded, utllizing random size pieces with small pieces used for filling
and chinking.

Thoroughly fill space between back surface of stone and vertical surface of concrete with
mortar as work progresses to achieve adequate bond to concrete surface.

Provide two inch minimum depth, raked finish mortar joints. Mortar joints may vary in
thickness from 3/8 inch minimum to one inch maximum and shall be 1/2 inch typical.
Walls should appear dry-laid.

Continue walt control and expansion joints through veneer and install joint filler and caulk
at appropriate time.

Stone laid below or written six inches of normal water level shall be selected to be
unstratified and free of obvious seams.

Immediately prior to placing mortar and stonework, apply coat of water/additive solution
to concrete surface in the immediate area of the next stone placement by using a paint
brush or similar means. Do not allow sclution to dry on concrete surface prior to
placement of mortar or stone.

3.5 CAPSTONE INSTALLATION

A

Select largest stones for capstones. Set capstone in full mortar setting bed to support
stone over full bearing surface. Capstones should typically be the full width of the wall.
The thickness shall be five inches thick consistently. -

Joints shall be full head joints 1/2-inch nominal width. Tool concave joints flush with
capstone top.

Establish lines, evels, and coursing.

Provide edges and surfaces free of dirt and foreign matter. Wet stone with clean water
prior to setting.

STONE WALLS Q4410 -6
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E. Do not use stone units with large chips, cracks, voids, stains, or other visible defects.

F. Provide necessary field cutting as stone is instalied.

3.6 CLEANING
A. Remove and replace stone units which are loose, broken, stained, or otherwise
damaged. Provide new matching units, install as specified and to eliminate evidence of
replacement. Repoint defective and unsatisfactory joints and as required to provide a
neat, uniform appearance.

B. Clean stonework not less than & days after completion of work, using clean water and
stiff bristle brushes. Retain lichen and mosses on stone faces.

C. Cleaning agents and methods shall be acceptable to the Construction Manager Advisor.
D. Upon completion of the work, remove from site all excess materials, debris, tools,

equipment. Repair damage resulting from unit masonry work operations.

END OF SECTION 04410
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5 Dewberry Project No. 50188638

13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Sectio

1.
2.

n Includes:

Exterior hollow metal doors and frames.
Light frames and glazing installed in hollow metal doors.

B. Related Sections:

5.

C. Codes
Jurisdi

1.

10.
11.

12.

13.

Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into
masonry construction.

Division 08 Section "Glazing" for glass view panels in hollow metal doors.

Division 08 Section "Door Hardware".

Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow
metal doors and frames.

Division 28 Section "Access Control" for access controls at hollow metal doors & frames.

and References: Comply with the version year adopted by the Authority Having
ction.

ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames.
ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for
Steel Doors, Frames, Frames Anchors and Hardware Reinforcing.

ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel
Doors and Frames.

ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel
Surfaces for Steel Doors and Frames.

ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames.

ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot-Dip Process.

ASTM C 1363 - Standard Test Method for Thermal Performance of Building Assemblies by
Means of a Hot Box Apparatus.

ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames.

ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and
Frames.

ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection
Association.

ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies.

HOLLOW METAL DOORS AND FRAMES 081113 -1



NFCU Pavillion Navy Federal Credit Union
Permit Submission Client Project No. 191364
October 21, 2025 Dewberry Project No. 50188638

1.3

1.4

14. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection
Association.

15. UL 10C - Positive Pressure Fire Tests of Door Assemblies.

16. UL 1784 - Standard for Air Leakage Tests of Door Assemblies.

SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material
descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance
rating, and finishes.

Door hardware supplier is to furnish templates, template reference number and/or physical
hardware to the steel door and frame supplier in order to prepare the doors and frames to
receive the finish hardware items.

Shop Drawings: Include the following:

Details of doors, including vertical and horizontal edge details and metal thicknesses.
Frame details for each frame type, including dimensioned profiles and metal thicknesses.
Locations of reinforcement and preparations for hardware.

Details of anchorages, joints, field splices, and connections.

Details of accessories.

Details of conduit and preparations for power, signal, and control systems.

ook wd -~

Samples for Verification:

1. Samples are only required by request of the architect and for manufacturers that are not
current members of the Steel Door Institute.

QUALITY ASSURANCE

Source Limitations: Obtain hollow metal doors and frames through one source from a single
manufacturer wherever possible.

Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer
products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for
Standard Steel Doors and Frames".

Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by
a qualified testing agency, for fire-protection ratings indicated, based on testing at positive
pressure according to UL10C (neutral pressure at 40” above sill) or UL 10C.

1. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell
openings) and exit passageways, provide doors that have a maximum transmitted
temperature end point of not more than 450 deg F (250 deg C) above ambient after 30
minutes of standard fire-test exposure.

2. Smoke Control Door Assemblies: Comply with NFPA 105.

1. Smoke "S" Label: Doors to bear “S” label and include smoke and draft control
gasketing applied to frame and on meeting stiles of pair doors.
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D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are

E.

1.5

A

B.

C.

1.6

A.

1.7

A.

1.8

A.

listed and labeled, by a testing and inspecting agency acceptable to authorities having
jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257.
Provide labeled glazing material.

Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01
Section "Project Meetings" with attendance by representatives of Supplier, Installer, and
Contractor to review proper methods and procedures for installing hollow metal doors and
frames and to verify installation of electrical knockout boxes and conduit at frames with
electrified or access control hardware.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and
Project site storage. Do not use non-vented plastic.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a
vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. Do
not store in a manner that traps excess humidity.

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.
Door and frames to be stacked in a vertical upright position.

PROJECT CONDITIONS

Field Measurements: Verify actual dimensions of openings by field measurements before
fabrication.

COORDINATION
Coordinate installation of anchorages 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.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace doors that fail in materials or workmanship within specified warranty period.

Warranty includes installation and finishing that may be required due to repair or replacement of
defective doors.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide steel doors and frames from a
SDI Certified manufacturer:
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1. CECO Door Products (C).
2. Curries Company (CU).
3. Pioneer Industries (PI).
4, Steelcraft (S).

2.2

23

MATERIALS

Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with
minimum G60 (Z180) or A60 (ZF180) metallic coating.

Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B;
with minimum G60 (Z180) or A60 (ZF180) metallic coating.

HOLLOW METAL DOORS

General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated;
fabricated with smooth surfaces, without visible joints or seams on exposed faces unless
otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867.

Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped zinc
coated steel that complies with ASTM A924 A60. Provide doors complying with requirements
indicated below by referencing ANSI/SDI A250.8 for level and model, ANSI/SDI A250.4 for
physical performance level, and HMMA 867 for door construction.

1. Design: Flush panel.
Core Construction: Foamed in place polyurethane and steel stiffened laminated core with
no stiffener face welds, in compliance with HMMA 867 “Laminated Core”.

1. Provide 18-gauge steel stiffeners at 6 inches on-center internally welded at 5" on-
center to integral core assembly, foamed in place polyurethane core chemically
bonded to all interior surfaces. No stiffener face welding is permitted.

2. Thermal properties to rate at a fully operable minimum U-Factor 0.37 and R-Value
2.7, including insulated door, thermal-break frame and threshold.

3. Kerf Type Frames: Thermal properties to rate at a fully operable minimum U-
Factor 0.38 and R-Value 2.6, including insulated door, kerf type frame, and
threshold.

3. Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), Minimum 16
gauge thick steel, Model 2, unless otherwise noted.

1. Maximum-Duty Doors and Frames: Level 4 and Physical Performance Level A,
minimum 14-gauge thick steel, Model 2, where indicated.

4. Vertical Edges: Vertical edges to be mechanically interlocked with hairline seam. Beveled
Lock Edge, 1/8 inch in 2 inches.
5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel

channel not less than 16 gauge, extending the full width of the door and welded to the
face sheet. Doors with an inverted top channel to include a steel closure channel, screw
attached, with the web of the channel flush with the face sheets of the door. Plastic or
composite channel fillers are not acceptable.
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6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9".
7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing
plates from same material as door face sheets.

C. Manufacturers Basis of Design Products (Exterior Doors) or approved equal:

1. CECO Door Products (C) Energy Efficient - Trio-E Series.

2. Curries Company (CU) - Energy Efficient - 777 Series Trio-E.
3. Pioneer (PI) — Energy Efficient — HT Series.

4. Steelcraft (S) — Energy Efficient — L Series.

2.4 HOLLOW METAL FRAMES
A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.

B. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM
A 653/A 653M, Coating Designation A60.

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
2. Frames: Minimum 14 gauge (0.067-inch -1.7-mm) thick steel sheet.
3. Provide thermally broken frames for exterior door assemblies.

C. Manufacturers Basis of Design:

1. CECO Door Products (C) — SU SR Series.
2. Curries Company (CU) — M Series.

3. Pioneer (PI) — F Series.

4. Steelcraft (S) — MU Series.

D. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a
qualified testing agency, for fire-protection ratings indicated.

E. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement
plates from same material as frames.

2.5 FRAME ANCHORS
A. Jamb Anchors:

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size,
formed from AG60 metallic coated material, not less than 0.042 inch thick, with corrugated
or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not
less than 0.177 inch thick.

2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick.

3. Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable compression
anchors.
B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated

material, not less than 0.042 inches thick.

C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.
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2.6 LOUVERS

A. Metal Louvers: Unless otherwise indicated provide louvers to meet the following requirements.

2.7

2.8

29

1. Blade Type: Vision proof inverted V or inverted Y.

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with
baked enamel or powder coated finish. Match pre-finished door paint color where
applicable.

LIGHT OPENINGS AND GLAZING

Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form
corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed
and removable stops to allow multiple glazed lites each to be removed independently.
Coordinate frame rabbet widths between fixed and removable stops with the type of glazing and
installation indicated.

Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20
gauge thick, fabricated from same material as door face sheet in which they are installed.

Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch high
unless otherwise indicated. Provide fixed frame moldings and stops on outside of exterior and
on secure side of interior doors and frames.

Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-
inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for

use in doors of fire protection rating indicated. Match pre-finished door paint color where
applicable.

ACCESSORIES
Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.

Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

FABRICATION

Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form
metal to required sizes and profiles, with minimum radius for thickness of metal. Where
practical, fit and assemble units in manufacturer's plant. When shipping limitations so dictate,
frames for large openings are to be fabricated in sections for splicing or splining in the field by
others.

Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.

Hollow Metal Doors:

1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to permit
moisture to escape where specified.

2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install
glazing where indicated.

3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08

Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for fire-
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performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on
which astragal is mounted.

4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".
5. Electrical Raceways: Provide hollow metal doors to receive electrified hardware with

concealed wiring harness and standardized Molex™ plug connectors on both ends to
accommodate up to twelve wires. Coordinate connectors on end of the wiring harness to
plug directly into the electrified hardware and the through-wire transfer hardware or wiring
harness specified in hardware sets in Division 08 Section "Door Hardware" and Division 28
"Access Controls". Wire nut connections are not acceptable.

D. Hollow Metal Frames:

1. Shipping Limitations: Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness
metal as frames.

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth,
flush, and invisible.

1. Welded frames are to be provided with two steel spreaders temporarily attached to
the bottom of both jambs to serve as a brace during shipping and handling.
Spreader bars are for bracing only and are not to be used to size the frame
opening.

3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face
seams or joints, fabricated from same material as door frame. Fasten members at
crossings and to jambs by butt welding.

4, High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements at
door openings 48-inches and wider with mortise butt type hinges at top hinge locations.

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated for removable stops, provide security screws at exterior
locations.

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges
and strike preps regardless of grouting requirements.

8. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot
welds per anchor.

9. Jamb Anchors: Provide number and spacing of anchors as follows:

1. Masonry Type: Locate anchors not more than 18 inches from top and bottom of

frame. Space anchors not more than 32 inches o.c. and as follows:

Two anchors per jamb up to 60 inches high.

Three anchors per jamb from 60 to 90 inches high.

Four anchors per jamb from 90 to 120 inches high.

Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches
or fraction thereof above 120 inches high.

e

2. Stud Wall Type: Locate anchors not more than 18 inches from top and bottom of
frame. Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches high.

2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
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2.1

E.

0

A.

4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches
or fraction thereof above 96 inches high.

5) Two anchors per head for frames above 42 inches wide and mounted in
metal stud partitions.

10. Door Silencers: Except on weather-stripped or gasketed doors drill stops to receive door
silencers. Silencers to be supplied by frame manufacturer regardless if specified in
Division 08 Section "Door Hardware".

11.  Bituminous Coating: Where frames are fully grouted with an approved Portland Cement
based grout or mortar, coat inside of frame throat with a water based bituminous or
asphaltic emulsion coating to a minimum thickness of 3 mils DFT, tested in accordance
with UL 10C and applied to the frame under a 3rd party independent follow-up service
procedure.

Hardware Preparation: Factory prepare hollow metal work to receive template mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door
Hardware Schedule and templates furnished as specified in Division 08 Section "Door
Hardware."

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
Reinforce doors and frames to receive non-template, mortised and surface mounted door
hardware.

3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series
specifications for preparation of hollow metal work for hardware.

4, Coordinate locations of conduit and wiring boxes for electrical connections with
Division 26 Sections.

STEEL FINISHES

Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum
finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory
applied coat of rust inhibiting shop primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer
manufacturer for substrate; and compatible with substrate and field-applied coatings.

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

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

General Contractor to verify the accuracy of dimensions given to the steel door and frame
manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back
set, etc.).

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by grinding,

3.3

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces.

Prior to installation, adjust and securely brace welded hollow metal frames for square, level,
twist, and plumb condition.

Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and
Frames."

Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door
hardware.

Verify tolerances against manufacturers installations instructions for tornado and hurricane
storm shelter openings.

INSTALLATION

General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place;
comply with Drawings and manufacturer's written instructions.

Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with
ANSI/SDI A250.11 and NFPA 80 at fire rated openings.

1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely until
permanent anchors are set. After wall construction is complete and frames properly set and
secured, remove temporary braces, leaving surfaces smooth and undamaged. Shim as
necessary to comply with installation tolerances.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and
secure with post-installed expansion anchors.

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between
frames and masonry with mortar.

4, Grout Requirements: Do not grout head of frames unless reinforcing has been installed in

head of frame. Do not grout vertical or horizontal closed mullion members.

Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified
below. Shim as necessary.

1. Non-Fire-Rated Standard Steel Doors:

Jambs and Head: 1/8 inch plus or minus 1/16 inch.

Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch.

Between Bottom of Door and Top of Threshold: Maximum 3/8 inch.

Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4
inch.

pONM=

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with
hollow metal manufacturer's written instructions.

HOLLOW METAL DOORS AND FRAMES 081113-9



NFCU Pavillion Navy Federal Credit Union

Permit Submission Client Project No. 191364
October 21, 2025 Dewberry Project No. 50188638
3.4 FIELD QUALITY CONTROL

3.5

Inspection Agency: Engage a qualified inspector to perform inspections and to furnish reports to
Architect.

Inspections:
1. 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.

ADJUSTING AND CLEANING

Final Adjustments: Check and readjust operating hardware items immediately before final
inspection. Leave work in complete and proper operating condition. Remove and replace
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.
Remove grout and other bonding material from hollow metal work immediately after installation.
Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or

damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying,
rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint.

END OF SECTION 08 1113
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SECTION 09 2900 - GYPSUM BOARD

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

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. Gypsum board for ceilings and soffits.
2. Metal suspension grid.

ACTION SUBMITTALS

Product Data: For each type of product.

QUALITY ASSURANCE

Fire-Test-Response Characteristics: For gypsum board assemblies with fire-resistance ratings,
provide materials and construction identical to those tested in assembly indicated according to
ASTM E 119, and shall carry a classification label from an independent testing and inspecting
agency acceptable to authorities having jurisdiction.

1. Fire-Resistance-Rated Assemblies: Indicated by design designations from UL's "Fire
Resistance Directory," or International Accreditation Service certified independent testing
agency.

DELIVERY, STORAGE AND HANDLING

Deliver materials in original packages, containers, or bundles bearing brand name and
identification of manufacturer or supplier.

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 C 840 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.
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C.

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

2.2

23

24

A

A.

A

A.

PERFORMANCE REQUIREMENTS

Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

GYPSUM BOARD, GENERAL

Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.

GYPSUM BOARD FOR CEILINGS

Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant
core and paper surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following or approved equivalent:

a. American Gypsum.

b. Georgia-Pacific Building Products.
c. National Gypsum Company.

d. United States Gypsum Company.
Core: Type X.

Long Edges: Tapered.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

Pobd

METAL SUSPENSION GRID
Metal Suspension System 1 - to be used with drywall ceilings.

1. Basis-of-Design Product: Subject to compliance with requirements, provide “Drywall Grid
System” by Armstrong World Industries, Inc., or equivalent product from available
manufacturers offering products that may be incorporated into the Work include the
following or approved equivalent:

a. USG Interiors, Inc
b. CertainTeed Corporation.
C. Armstrong World Industries, Inc.,
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A.

2.6

A

B.

C.

2.7

A

B.

TRIM ACCESSORIES

Exterior/Interior Trim: ASTM C 1047.

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced
galvanized-steel sheet.

2. Shapes:
a. Cornerbead.

JOINT TREATMENT MATERIALS

General: Comply with ASTM C 475/C 475M.

Joint Tape:

1. Exterior Gypsum Soffit Board: Paper.

Joint Compound for Exterior Applications:

1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type,
sandable topping compound.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.

Steel Drill Screws: ASTM C 1002 unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033 to 0.112 inch thick.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

EXAMINATION

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.

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLYING AND FINISHING PANELS, GENERAL

Comply with ASTM C 840.
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3.3

3.4

3.5

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.

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.

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.

Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to
open (unsupported) edges of stud flanges first.

APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS

Apply panels perpendicular to supports, with end joints staggered and located over supports.

1. Install with 1/4-inch open space where panels abut other construction or structural
penetrations.
2. Fasten with corrosion-resistant screws.

INSTALLING 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.

Exterior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.
2. LC-Bead: Use at exposed panel edges.

Aluminum Trim: Install in locations indicated on Drawings.

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, rounded or beveled edges, and damaged surface areas.

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C 840:

1. Level 3.
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E. Clean-Up After Installation: Clean top surface of gypsum board ceilings during installation to
remove all debris including but not limited to fasteners, connectors, grid components, wire, and
al other loose items that are not part of the completed work.

3.6 PROTECTION
A. 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.
B. Protect installed products from damage from weather, condensation, direct sunlight,

construction, and other causes during remainder of the construction period.

C. 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 2900
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SECTION 31 10 00
SITE CLEARING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Protecting existing vegetation to remain.

Removing existing vegetation.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.
Disconnecting, capping, or sealing site utilities.
Temporary erosion and sedimentation control.

Nk W=

1.2 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.3 MATERIAL OWNERSHIP

A.  Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.

14 FIELD CONDITIONS

A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by Owner or

authorities having jurisdiction.

B.  Salvageable Improvements: Carefully remove items indicated to be salvaged and store on
Owner's premises where indicated.

C.  Utility Locator Service: The Contractor shall designate all utilities within the work area prior to
beginning construction.

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control
measures are in place.
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

3.1

A.

3.2

33

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged
and that protection zones have been identified and enclosed.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.

TREE AND PLANT PROTECTION

Protect trees and plants remaining on-site.
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B.  Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are

34

3.5

3.6

3.7

damaged by construction operations.

EXISTING UTILITIES

Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with utility companies to shut off indicated utilities.

Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others, unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1. Do not proceed with utility interruptions without Architect's written permission.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.

1. Grind down stumps and remove roots larger than 3 inches in diameter, obstructions, and
debris to a depth of 18 inches below exposed subgrade.
2. Use only hand methods or air spade for grubbing within protection zones.

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

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to depth indicated on Drawings in a manner to prevent intermingling with
underlying subsoil or other waste materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil or other
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust
and erosion by water.

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.
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3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A.  Unsuitable soil, surplus soil, shrubs, brush, other obstructions, demolished items and waste
materials including trash and debris shall be removed, and legally dispose of them off Owner's

property.

END OF SECTION 311000
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SECTION 31 10 20
EROSION AND SEDIMENT CONTROL

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

SUMMARY
Section Includes:

1. Requirements for temporary erosion and sedimentation control.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site. The Contractor shall present a
general overview of erosion and sediment control measures will be implemented of the project.

CONTRACTOR PERSONNEL

The Contractor shall assign a Certified Employee to the project site in the capacity of the
Responsible land Disturber (RLD).

STANDARDS AND SPECIFICATIONS

Temporary erosion and sediment control measures shall be constructed in conformance with the
latest Virginia Erosion and Sediment Control Handbook (VESCH), published by the Virginia
Department of Conservation.

The installation and maintenance of temporary erosion and sediment control devices shall be in
accordance with the Stormwater Pollution Prevention Plan (SWPPP) required by the Virginia
Department of Environmental Quality, which shall be prepared and submitted by the
Contractor.

PART 2 - PRODUCTS

2.1

A.

STABILIZATION MATERIALS

Seed, mulch, fertilizer, soil conditioner and other materials for seeding and soil stabilization
shall meet the requirements of the VESCH, latest edition.

EROSION AND SEDIMENT CONTROL 311020 -1

ER



NFCU Pavillion Navy Federal Credit Union

Permit Submission Client Project No. 191364
October 21, 2025 Dewberry Project No. 50188638
2.2 GEOTEXTILE (FILTER CLOTH)
A.  Geotextiles shall conform to the standards and specifications of the Contract Drawings and shall
meet the requirements of the VESCH, latest edition.
2.3 STONE
A. Stone 2 to 3 inches in size shall conform to AASHTO M43, No. 2.
B. Stone 3/4 —inch to 12-inch shall conform to AASHTO M43, No.4.
C. VDOT No. 1 Coarse Aggregate, Section 203.
D. VDO No. 57 Coarse Aggregate, Section 203.
24 SILT FENCE
A.  Silt fence shall be installed in the locations reflected on the Contract Drawings.
B.  VESCH Standard 3.05.

PART 3 - EXECUTION

3.1

A.

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Install the Phase 1 Erosion and Sediment Controls as shown on the Contract Drawings. All
measures shall be inspected and approved by the Engineer and the local jurisdiction prior to
beginning any land disturbance. The Contractor shall ensure all runoff from the disturbed area
is directed to the erosion and sediment control measures.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

The Contractor shall not remove any erosion and sediment control measure without the
approval of the Engineer and the local jurisdiction.

EROSION AND SEDIMENT CONTROL 311020-2
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3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL SEQUENCE OF

33

CONSTRUCTION

The Contractor shall implement the Erosion and Sediment Control Plan (E&S Plan) and
sequence of construction reflected in the Contract Documents. Minor adjustments to the
sediment control measures may be made in the field with the prior approval of the Architect.

The Contractor shall apply for and obtain the Virginia Pollutant Discharge Elimination System
(VPDES) Construction Permit.

RESPONSIBLE LAND DISTURBER

At least 10 days prior to applying to the permit, the name and credentials of the Responsible
Land Disturber (RLD) shall be submitted to the Engineer for approval. Any substitutes for the
RLD will be subject to the approval of the Engineer. The substitution shall be timed to ensure
that a RLD is assigned to the project at all times.

The RLD shall be thoroughly experienced in all aspects of construction and have satisfactorily
completed the Erosion and Sediment Control Training Program either conducted or authorized
by the Commonwealth of Virginia pursuant to the appropriate legislation. The RLD shall have
the primary responsibility and authority for the implementation of the approved erosion and
sediment control plans, schedules and methods of operation for both onsite and offsite activities.

The RLD’s duties shall include”:

1. Inspect all erosion and sediment controls on a daily basis to ensure that all controls are in
place at all times and to develop a list of activities and schedules to ensure conformance with
the Contract Documents.

2. Maintain a daily log of these inspections, including actions taken and submit a written report
to the Engineer at the end of the week.

3. Conduct after storm inspections with the Engineer both during and beyond normal working
hours/days and submit a written report.

4. Be assigned the authority by the Contractor to mobilize crews to make immediate repairs to
the controls during working and nonworking hours.

5. When requested, accompany the Engineer on Quality Assurance Inspections and inspections
made by the regulating agencies.

6. Coordinate with the Engineer to ensure all the corrections are made immediately and that the
project is in compliance with the approved plans.
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34 SCHEDULE
A.  Within the 14 days after the Notice of Award, the Contractor shall submit to the Engineer an

3.5

3.6

3.7

Erosion and Sediment Control Schedule to implement the E&S Plan. The schedule shall
indicate the sequence of construction, implementation and maintenance of controls, temporary
and permanent stabilization, and various stages of soil disturbance.

The schedule shall include:

1. Clearing and grubbing of areas necessary for installation of perimeter controls specified in the
Contract Documents.

2. Construction of perimeter controls specified in the Contract Documents.
3. Excavation and backfilling.

No work shall be started onsite until the Erosion and Sediment Control schedule and methods of
operation have been accepted by the Architect.

MEETINGS

At least seven (7) working days prior to the start of work, the Contractor shall initiate and
conduct an Erosion and Sediment Control Field Meeting.

INITIAL CONTROLS

All perimeter controls such as silt fence, earth dikes/swales, check dams, traps, basins, etc.,
shall be installed prior to the clearing and grubbing operation. Remove sod and grass before
stripping topsoil.

If the Engineer determines that the clearing area has been disturbed and a potential for sediment
runoff or erosion exists, the Engineer will direct the Contractor to install the controls at that
time.

STABILIZATION REQUIREMENTS

Areas flatter than 3:1 and stockpile areas shall be permanently or temporarily stabilized as soon
as possible, but not later than fourteen days after grubbing and grading activities have ceased in
the area. Trap embankments and slopes, earth dikes, temporary swales, perimeter dike/swales,
ditches, and slopes 3:1 or steeper shall be permanently or temporarily stabilized as soon as
possible, but not later than seven days after grubbing and grading activities have ceased in the
area. Slope 2:1 and steeper shall be stabilized with slope stabilization mat. The seven and
fourteen day requirements mean that the stabilization operation is complete within the
applicable seven or fourteen day time frame.
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B.  When permanently stabilized areas are disturbed by the Contractor's grading operation or other

3.8

3.9

3.10

activities not specifically approved by the Engineer, the restabilization will be at no additional
cost to the Government. Stabilization requirements may be reduced to less than seven days for
sensitive areas and can be required at any point in time by the local jurisdiction. Maintenance
shall be performed as necessary to ensure continued stabilization.

All slopes shall be tracked within five days of establishment with cleated type equipment
operating perpendicular to the slope.

MAINTENANCE

All erosion and sediment control devices shall be maintained during the construction season, the
winter months, and other times when the project is shut down. Access shall be maintained to all
erosion and sediment controls until the controls are removed. Lack of maintenance by the
Contractor will be considered as noncompliance with the E&S Plan.

Controls shall be inspected immediately following storm events. The Contractor shall repair
controls when damaged and clean out controls as necessary as the first order of business after a
storm event.

Any pumping activity, including dewatering sediment traps and basins, shall be directed
through a dewatering device approved by the Engineer.

The Contractor shall remove accumulated sediment from sediment controls or other areas
during routine maintenance of sediment controls, or as directed by the Engineer. Silt fence,
super silt fence, stone outlet structures, stone check dams, sediment control logs, and straw
bales shall have sediment removed when it reaches 50 percent of the height of the control
device.

Sediment removed from control devices shall be placed in an approved waste site either on or
off the project. Material stored on-site may be reused once it has dried and it conforms to
project requirements for embankment.

INSPECTIONS

Field inspections relative to erosion and sediment control compliance may be conducted. If
noncompliance with erosion and sediment control provisions are found, the Contractor shall
conduct corrective action immediately. This corrective action may require a shutdown of
construction activities until the noncompliance is satisfactorily corrected, and no claims against
the project will be considered due to a shutdown of the grading operations or the entire project.

REMOVAL OF CONTROLS

No erosion and sediment control measures shall be removed until all previously disturbed areas
are vegetated and the removal has been approved by the Engineer and local jurisdictions. The

EROSION AND SEDIMENT CONTROL 311020-5
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3.11

3.12

sediment controls shall be backfilled, graded, and stabilized as specified in the Contract
Documents.

All control devices shall be removed, except where an attempt to remove a particular control
may severely disturb an area that has been stabilized. When a sediment trap or stone outlet
structure is placed at the bottom of a fill greater than § feet, the controls may be left in place as
determined by the Engineer. Sediment traps left in place shall be stabilized by placing erosion
control matting over a permanent seed mix.

SILT FENCE

The geotextile shall be trenched a minimum of 8 inches into the ground and extend a minimum
of 22 inches above ground. Silt fence shall be removed and reset when and as directed by the
Engineer. All of the requirements for the original placement of the silt fence shall be strictly
adhered to when the fence is reset.

STABILIZED CONSTRUCTION ENTRANCE

Stabilized construction entrances shall be located as specified in the Contract Documents or as
directed by the Engineer. Rehabilitation of stabilized construction entrance shall consist of
periodic top dressing with additional VDOT No. 1 aggregate, replacement of pipe, or other
repairs to the entrance and sediment trapping devices as needed or as directed by the Engineer.

END OF SECTION 311020

EROSION AND SEDIMENT CONTROL 311020-6
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SECTION 31 20 00
EARTH MOVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

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:

Excavating and filling for rough grading the Site.

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses.
Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks.

Subbase course and base course for asphalt paving.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling trenches for utilities and pits for buried utility structures.

Nk W=

Related Requirements:

L. Section 033053 "Miscellaneous Cast-in-Place Concrete" for granular course beneath
equipment pads on-grade.

2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

EARTH MOVING 312000 -1
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E. Excavation: Removal of material encountered above subgrade elevations and to lines and

14

1.5

A.

dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by the Architect. Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
changes in the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by the Architect. Unauthorized excavation, as
well as remedial work directed by the Architect, shall be without additional
compensation.

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and
electrical appurtenances, or other man-made stationary features constructed above or below the
ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services
within buildings.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct pre-excavation conference at Project site.

1. Review methods and procedures related to earthmoving, including, but not limited to, the
following:

a Personnel and equipment needed to make progress and avoid delays.

b. Coordination of Work with utility locations.

c. Coordination of Work and equipment movement with the locations of tree- and
plant-protection zones.

d. Extent of trenching by hand or with air spade.

e. Field quality control.

ACTION SUBMITTALS

Product Data: For each type of the following manufactured products required:
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1. Geotextiles.
2. Controlled low strength materials, including design mixture

1.6

1.7

1.8

3. Warning tapes.

Material Test Reports: From a qualified testing agency indicating and interpreting test results
for compliance of the following with requirements indicated:

I. Classification according to ASTM D 2487 of each on-site and borrow soil material
proposed for fill and backfill.
2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil

material proposed for fill and backfill.

3. California Bearing Ratio (CBR) according to ASTM D 1883 of each soil material
proposed to support pavement sections.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified testing agency.

Material Test Reports: From a qualified testing agency indicating and interpreting test results
for compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site and borrow soil material
proposed for fill and backfill.
2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil

material proposed for fill and backfill.
3. California Bearing Ratio (CBR) according to ASTM D 1883 of each soil material
proposed to support pavement sections

Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage caused
by earth-moving operations. Submit before earth moving begins.

QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 to conduct
soil materials and rock-definition testing, as documented according to ASTM D 3740

FIELD CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
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2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or

authorities having jurisdiction.

Existing Utilities: Do not interrupt utilities serving facilities occupied by the owner or others
unless permitted in writing by the Architect and then only after arranging to provide temporary
utility services according to requirements indicated.

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

Utility Locator Service: The Contractor shall identify the location of all underground utilities
prior to imitating earth moving activities.

Demolish and completely remove from site existing underground utilities indicated to be
removed. Coordinate with utility companies to shut off services if lines are active.

Do not commence earth-moving operations until temporary site fencing and erosion- and
sedimentation-control measures specified in Section 015000 "Temporary Facilities and
Controls" and Section 311020 "Erosion and Sediment Controls" are in place.

The following practices are prohibited within tree protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nk W=

Do not direct vehicle or equipment exhaust towards protection zones.

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

PART 2 - PRODUCTS

2.1

SOIL MATERIALS

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

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, SM, and
ML or a combination of these groups; free of rock or gravel larger than 3 inches in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter; with a
maximum liquid limit and plasticity index of 45 and 20, respectively, when being used for
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2.2

compacted fill. Backfill materials placed behind below-grades and site retaining walls and
underground storage tanks should consist of soils classifying as GW, GP, GM, SW, SP, and SM
or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension,
debris, waste, frozen materials, vegetation, and other deleterious matter; with a maximum liquid
limit and plasticity index of 40 and 15, respectively

Unsatisfactory Soils: Soil Classification Groups CL, GC, OL, CH, MH, OH, and PT according
to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 20 percent of the
optimum moisture content at time of compaction (e.g., optimum moisture content is 20%,
allowable range is 16 to 24%).

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a
1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a
1-inch sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and zero to 5 percent passing a No. 8 sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and zero to 5 percent passing a No. 4 sieve.

Sand: ASTM C 33/C 33M, fine aggregate.

Impervious Fill: Soil classification groups CH, MH, CL, and ML according to ASTM D 2487,
or a combination of these groups.

GEOTEXTILES

Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater
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than 50 percent; complying with AASHTO M 288 and the following, measured per test
methods referenced:

L.

Survivability: Class 2; AASHTO M 288.

2. Survivability: As follows:
a. Grab Tensile Strength: 157 Ibf; ASTM D 4632.
b. Sewn Seam Strength: 142 Ibf; ASTM D 4632.
c. Tear Strength: 56 Ibf; ASTM D 4533.
d. Puncture Strength: 56 1bf; ASTM D 4833.
3. Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751.
4. Permittivity: 0.5 per second, minimum; ASTM D 4491.
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.
B.  Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made

from polyolefins or polyesters; with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:

1.
2.

W

Survivability: Class 2; AASHTO M 288.
Survivability: As follows:

Grab Tensile Strength: 247 1bf; ASTM D 4632.
Sewn Seam Strength: 222 Ibf; ASTM D 4632.
Tear Strength: 90 1bf; ASTM D 4533.
Puncture Strength: 90 1bf; ASTM D 4833.

;o o

Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751.
Permittivity: 0.02 per second, minimum; ASTM D 4491.
UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

2.3 CONTROLLED LOW-STRENGTH MATERIAL

A.  Controlled Low-Strength Material: Self-compacting, flowable concrete material produced from
the following:

L.

Portland Cement: ASTM C 150/C 150M, Type L

2. Fly Ash: ASTM C 618, Class C or F.
3. Normal-Weight Aggregate: ASTM C 33/C 33M, 3/4-inch nominal maximum aggregate
size.
4. Foaming Agent: ASTM C 869/C 869M.
5. Water: ASTM C 94/C 94M.
6. Air-Entraining Admixture: ASTM C 260/C 260M.
B.  Produce low-density, controlled low-strength material with the following physical properties:
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2.4

1. As-Cast Unit Weight: 30 to 36 1b/cu. ft. at point of placement, when tested according to
ASTM C 138/C 138M.
2. Compressive Strength: 80 psi, when tested according to ASTM C 495/C 495M.

Produce conventional-weight, controlled low-strength material with 80-psi compressive
strength when tested according to ASTM C 495/C 495M.

ACCESSORIES

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

Al

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving
operations.

Protect and maintain erosion and sedimentation controls during earth-moving operations.
Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

DEWATERING

Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic
pressures and to lower, control, remove, and dispose of ground water and permit excavation and

construction to proceed on dry, stable subgrades.

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.
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1. Reroute surface water runoff away from excavated areas. Do not allow water to

D.

33

34

3.5

accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.
Dispose of water removed by dewatering in a manner that avoids endangering public health,

property, and portions of work under construction or completed. Dispose of water and sediment
in a manner that avoids inconvenience to others.

EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent

construction without exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.
Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42
inches wide.

;o o

™o

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms
to required lines and grades to leave solid base to receive other work.

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Ultility
Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or
minus 1 inch. Do not disturb bottom of excavations intended as bearing surfaces.
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B.  Excavations at Edges of Tree- and Plant-Protection Zones:

3.6

3.7

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose
roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that
rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades. Pavements shall be supported on non-deleterious existing fill soils of Stratum F,
low-plasticity soils of Stratum Al, suitable natural soils of Strata A2 and B, or on new
compacted fill. Unsuitable soils encountered at pavement section subgrade shall be completely
removed or undercut to a depth of 2 feet, whichever is less, and replaced with compacted fill.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below
frost line.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of
pipe or conduit unless otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp
objects along trench subgrade.

I. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench
bottoms and support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to
support bottom 90 degrees of pipe or conduit circumference. Fill depressions with
tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support
conduit on an undisturbed subgrade.

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding

bearing material to allow for bedding course.
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D.  Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations

3.8

3.9

to allow for bedding course. Hand-excavate deeper for bells of pipe.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

Trenches in Tree- and Plant-Protection Zones:
1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-

tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.
3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and

Plant Protection."

SUBGRADE INSPECTION
Notify Architect when excavations have reached required subgrade.

If Architect or Geotechnical Testing Agency determines that unsatisfactory soil is present,
continue excavation and replace with compacted backfill or fill material as directed.

Proof-roll subgrade below new fill, the future building slabs and pavements with a pneumatic-
tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify
soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping, waving or

rutting, as determined by Architect, and replace with compacted structural backfill or fill
as directed.

Authorized additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by the Architect, without additional compensation.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by the
Architect.
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3.10

3.11

3.12

E.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by the
Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

BACKFILL
Place and compact backfill in excavations promptly, but not before completing the following:

L. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring, bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Nownbkwd

Place backfill on subgrades free of mud, frost, snow, or ice and that are not saturated, loose, or
contain deleterious materials.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud, frost, snow, or ice and that are not saturated, loose, or
contain deleterious materials.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.
Concrete is specified in Section 033000 "Cast-in-Place Concrete."

Trenches under Roadways: Provide 4-inch- thick, concrete-base slab support for piping or
conduit less than 30 inches below surface of roadways. After installing and testing, completely
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing
roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete."

Backfill voids with satisfactory soil while removing shoring and bracing.
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F. Initial Backfill:

3.13

3.14

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on
both sides and along the full length of piping or conduit to avoid damage or
displacement of piping or conduit. Coordinate backfilling with utilities testing.

2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength
material to a height of 12 inches over the pipe or conduit. Coordinate backfilling with
utilities testing.

Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade
elevation.

2. Controlled Low-Strength Material: Place final backfill of controlled low-strength
material to final subgrade elevation.

Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

Place and compact fill material in layers to required elevations as follows:

Under grass and planted areas, use satisfactory soil material.

Under walks and pavements, use satisfactory soil material.

Under steps and ramps, use satisfactory soil material or engineered fill.

Under building slabs, use satisfactory soil material or engineered fill .

Under footings and foundations, use satisfactory soil material, engineered fill, or lean
concrete.

6. Behind retaining walls, use satisfactory soil material or engineered fill.

nh W=

Place soil fill on subgrades free of mud, frost, snow, or ice and that are not saturated, loose, or
contain deleterious materials

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS

A.  Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

B.  Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure. Compacted fill shall extend laterally at least 5
feet beyond foundation and pavement lines.

C.  Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

1. Under proposed and future building structures, building slabs, steps, and pavements,
scarify compact each layer of backfill or fill soil material at 95 percent. The top 12
inches in pavement areas shall be compacted to at least 100 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 95 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

4, For utility trenches, compact each layer of initial and final backfill soil material at 95
percent.

3.16 GRADING

A.  General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

I. Provide a smooth transition between adjacent existing grades and new grades.

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

B.  Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.

Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade tolerances:

L. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

EARTH MOVING 312000-13
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C.  Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-

3.17

3.18

foot straightedge.

SUBSURFACE DRAINAGE

Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench.
Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage
pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in
compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides
and ends at least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according
to ASTM D 698.

Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated,
to within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage
backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6
inches.

1. Compact each filter material layer with a minimum of two passes of a plate-type
vibratory compactor.
2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted

layers to final subgrade.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Install separation geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

2. Place base course material over subbase course under hot-mix asphalt pavement.

3. Shape subbase course and base course to required crown elevations and cross-slope
grades.

4, Place subbase course and base course 6 inches or less in compacted thickness in a single
layer.

5. Place subbase course and base course that exceeds 6 inches in compacted thickness in

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

6. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 698.
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C.  Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent

3.19

3.20

lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and
compact simultaneously with each subbase and base layer to not less than 95 percent of
maximum dry unit weight according to ASTM D 698.

DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

Place drainage course on subgrades free of mud, frost, snow, or ice and loose soils, or soils that
are saturated or contain deleterious materials.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.

4. Compact each layer of drainage course to required cross sections and thicknesses to not

less than 95 percent of maximum dry unit weight according to ASTM D 698.

FIELD QUALITY CONTROL

Special Inspections: Contractor to provide third party testing by a qualified special inspector to
perform the following special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material classification and maximum lift thickness comply with
requirements.

3. Determine, during placement and compaction that in-place density of compacted fill

complies with requirements.

Testing Agency: Contractor will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by COR.
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E. Testing agency will test compaction of soils in place according to ASTM D 1556,

3.21

3.22

ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at
the following locations and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in
no case fewer than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every
100 feet or less of wall length but no fewer than two tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for
every 150 feet or less of trench length but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent

construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by the Architect; reshape
and recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

I. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of
them off Owner's property.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 312319
DEWATERING

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes construction dewatering.

1.2 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.3 FIELD CONDITIONS
A.  Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent

existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain
dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to

lower, control, remove, and dispose of ground water and permit excavation and construction to
proceed on dry, stable subgrades.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Provide temporary grading to facilitate dewatering and control of surface water.

B.  Protect and maintain temporary erosion and sedimentation controls, which are specified in
Section 015000 "Temporary Facilities and Controls," during dewatering operations.

DEWATERING. 312319-1
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3.2 INSTALLATION

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump

3.3

34

equipment, standby power and pumps, filter material gradation, valves, appurtenances, water
disposal, and surface-water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.

Place dewatering system into operation to lower water to specified levels before excavating
below ground-water level.

Provide standby equipment on-site, installed and available for immediate operation, to maintain
dewatering on continuous basis if any part of system becomes inadequate or fails.
OPERATION

Operate system continuously until drains, sewers, and structures have been constructed and fill
materials have been placed or until dewatering is no longer required.

Operate system to lower and control ground water to permit excavation, construction of
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above
and below bottom of foundations, drains, sewers, and other excavations.

L. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade
softening, and slope instability.

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of
foundations, drains, sewers, and other excavations.

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation.

Remove dewatering system from Project site on completion of dewatering. Plug or fill well
holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

FIELD QUALITY CONTROL

Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an
accurate log of surveyed elevations for comparison with original elevations. Promptly notify the
Architect if changes in elevations occur or if cracks, sags, or other damage is evident in adjacent
construction.

END OF SECTION 312319
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SECTION 31 50 00
EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes temporary excavation support and protection systems.
B.  Related Requirements:

1. Section 31 20 00 "Earth Moving" for excavating and backfilling, for controlling surface-

water runoff and ponding, and for dewatering excavations.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.

1. Review existing utilities and subsurface conditions.

2. Review coordination for interruption, shutoff, capping, and continuation of utility ser-
vices.

3. Review proposed excavations.

4. Review proposed equipment.

5. Review monitoring of excavation support and protection system.

6. Review coordination with waterproofing.

7. Review abandonment or removal of excavation support and protection system.

14 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, performance properties, and dimen-
sions of individual components and profiles, and calculations for excavation support and
protection system.

B.  Shop Drawings: For excavation support and protection system, prepared by or under the super-
vision of a qualified professional engineer.

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

2. Show arrangement, locations, and details of soldier piles, piling, lagging, tiebacks, brac-
ing, and other components of excavation support and protection system according to en-
gineering design.

3. Indicate type and location of waterproofing

EXCAVATION SUPPORT 315000 - 1
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4. Include a written plan for excavation support and protection, including sequence of con-

1.5

1.6

1.7

struction of support and protection coordinated with progress of excavation.

Delegated-Design Submittal: For excavation support and protection systems, including analysis
data signed and sealed by the qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS
Qualification Data: For the following

1. Land surveyor.

2. Professional Engineer: Experience with providing delegated-design engineering services
of the type indicated, including documentation that engineer is licensed in the state in
which Project is located.

Contractor Calculations: For excavation support and protection system. Include analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

Existing Conditions: Using photographs or video recordings, show existing conditions of adja-
cent construction and site improvements that might be misconstrued as damage caused by inad-
equate performance of excavation support and protection systems. Submit before Work begins.

CLOSEOUT SUBMITTALS

Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support
and protection systems, and other subsurface structural, electrical, or mechanical conditions.

FIELD CONDITIONS

Interruption of Existing Utilities: Do not interrupt any utility-serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of utility.
2. Do not proceed with interruption of utility without Owner's written permission.

Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent ex-
isting buildings, structures, and site improvements; establish exact elevations at fixed points to
act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00
"Quality Requirements," to design excavation support and protection systems to resist all lateral
loading and surcharge, including but not limited to, retained soil, groundwater pressure, adja-
cent building loads, adjacent traffic loads, construction traffic loads, material stockpile loads,
and seismic loads, based on the following:

EXCAVATION SUPPORT 315000-2
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Compliance with OSHA Standards and interpretations, 29 CFR 1926, Subpart P.
2. Compliance with AASHTO Standard Specification for Highway Bridges or AASHTO
LRFD Bridge Design Specification, Customary U.S. Units.

3. Compliance with requirements of authorities having jurisdiction.

4. Compliance with utility company requirements.

5. Compliance with railroad and Washington Metropolitan Area Transit Authority (Metro)
requirements.

MATERIALS

Provide materials that are either new or in serviceable condition.

Structural Steel: ASTM A36/A36M, ASTM A572/A572M, ASTM A690/A690M, or
ASTM A992/A992M.

Steel Sheet Piling: ASTM A328/A328M, ASTM A572/A572M, or ASTM A690/A690M; with
continuous interlocks.

Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength re-
quired for application.

Shotcrete: Comply with Section 033713 "Shotcrete" for shotcrete materials and mixes, rein-
forcement, and shotcrete application.

Cast-in-Place Concrete: ACI 301, of compressive strength required for application.
Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
Tiebacks: Steel bars, ASTM A722/A722M.

Tiebacks: Steel strand, ASTM A416/A416M.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Protect structures, utilities, culverts, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards that could
develop during excavation support and protection system operations.
L. Shore, support, and protect utilities encountered.
3.2 INSTALLATION - GENERAL
A.  Locate excavation support and protection systems clear of permanent construction, so that con-
struction and finishing of other work is not impeded.
B.  Install excavation support and protection systems to ensure minimum interference with roads,
EXCAVATION SUPPORT 315000-3
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streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities with-
out permission from Owner.

C.  Provide alternate routes around closed or obstructed traffic ways if required by authorities hav-
ing jurisdiction. Install excavation support and protection systems without damaging existing
buildings, structures, and site improvements adjacent to excavation.

3.3 SOLDIER PILES AND LAGGING

A.  Install steel soldier piles before starting excavation.

L. Extend soldier piles below excavation grade level to depths adequate to prevent lateral
movement.
2. Space soldier piles at regular intervals not to exceed allowable flexural strength of wood

lagging. Accurately align exposed faces of flanges to vary not more than 2 inches from a
horizontal line and not more than 1:120 out of vertical alignment.

B. Install wood lagging within flanges of soldier piles as excavation proceeds.

1. Trim excavation as required to install lagging.
2. Fill voids behind lagging with soil, and compact.

C.  Treatment of gaps:
1. Fill gaps between lagging which are larger than 1 inch with concrete or cement grout.
2. If large areas of lagging have gaps this size or larger, cover with 2 inch thick plywood or
other suitable material.

34 SHEET PILING

A.  Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical
edges to form a continuous barrier.

B.  Accurately place the piling using templates and guide frames unless otherwise recommended in
writing by the sheet piling manufacturer.

1. Limit vertical offset of adjacent sheet piling to 60 inches.
2. Accurately align exposed faces of sheet piling to vary not more than 2 inches from a hori-
zontal line and not more than 1:120 out of vertical alignment.
C.  Cut tops of sheet piling to uniform elevation at top of excavation.

3.5 TIEBACKS

A.  Drill, install, grout, and tension tiebacks.
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B.  Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.

1. Have test loading observed by a qualified professional engineer responsible for design of
excavation support and protection system.

2. Test shall be performed in an industry accepted method that tests for both design capacity
and deformation.

C.  Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

3.6 BRACING

A.  Locate bracing to clear columns, floor framing construction, and other permanent work. If nec-
essary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by the Architect.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until perma-

nent construction is able to withstand lateral earth and hydrostatic pressures.
3.7 MAINTENANCE
A.  Monitor and maintain excavation support and protection system.
B.  Prevent surface water from entering excavations by grading, dikes, or other means.

C.  Continuously monitor vibrations, settlements, and movements to ensure stability of excavations
and constructed slopes and to ensure that damage to permanent structures is prevented.

3.8 FIELD QUALITY CONTROL

A.  Survey-Work Benchmarks: Resurvey benchmarks daily during installation of excavation sup-
port and protection systems and excavation progress. Continue to survey the benchmarks on a
weekly basis for as long as excavation remains open.

1. Maintain an accurate log of surveyed elevations and positions for comparison with origi-
nal elevations and positions.
2. Promptly notify the Architect if changes in elevations or positions occur or if cracks,

sags, or other damage is evident in adjacent construction.

B.  Promptly correct detected bulges, breakage, or other evidence of movement to ensure that exca-
vation support and protection system remains stable.

C.  Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

3.9 REMOVAL AND REPAIRS

EXCAVATION SUPPORT 315000-5
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A. Remove excavation support and protection systems when construction has progressed suffi-
ciently to support excavation and earth and hydrostatic pressures.

1. Remove in stages to avoid disturbing underlying soils and rock or damaging structures,
pavements, facilities, and utilities.

2. Remove excavation support and protection systems to a minimum depth of 48 inches be-
low overlying construction, and abandon remainder.

3. Fill voids immediately with approved backfill compacted to density specified in Section

312000 "Earth Moving."
4. Repair or replace, as approved by the Architect, adjacent work damaged or displaced by
removing excavation support and protection systems.

B.  Leave excavation support and protection systems in place.

END OF SECTION 31 50 00
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SECTION 32 1313
CONCRETE PAVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes Concrete Paving Including the Following:
1. Curbs and gutters.

2. Equipment pads

3. Walks.

ACTION SUBMITTALS
Product Data: For each type of product.
Samples: For each type of product, ingredient, or admixture requiring color selection.

Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.

Material Certificates: For the following, from manufacturer:
Cementitious materials.

Steel reinforcement and reinforcement accessories.
Fiber reinforcement.

Admixtures.

Curing compounds.

Applied finish materials.

Bonding agent or epoxy adhesive.

Joint fillers.

NN R WD =

Material Test Reports: For each of the following:
I. Aggregates:

Field quality-control reports

CONCRETE PAVING 321303 -1
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14 QUALITY ASSURANCE

A.  Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

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

Production Facilities" (Quality Control Manual - Section3, "Plant Certification
Checklist").

1.5 PRECONSTRUCTION TESTING

A.  Preconstruction Testing Service: Engage a qualified independent testing agency to perform
preconstruction testing on concrete paving mixtures.

1.6 FIELD CONDITIONS

A.  Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

B.  Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1
and the following:

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat
water and aggregates before mixing to obtain a concrete mixture temperature of not less
than 50 deg F and not more than 80 deg F at point of placement.

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

Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in design mixtures.

4, Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-
weather conditions exist:

5. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time
of placement. Chilled mixing water or chopped ice may be used to control temperature,
provided water equivalent of ice is calculated in total amount of mixing water. Using
liquid nitrogen to cool concrete is Contractor's option.

W

6. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.
7. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgrade moisture uniform without standing water, soft spots, or dry areas.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

CONCRETE, GENERAL

VDOT Section 217.

FORMS
Curb and Gutter: VDOT Section 502
Sidewalks: VDOT Section 504.

Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.
Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.

STEEL REINFORCEMENT

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn
steel wire into flat sheets.

Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars. Cut bars true
to length with ends square and free of burrs.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice”" from steel wire, plastic, or precast concrete
of greater compressive strength than concrete specified.

CONCRETE MATERIALS

VDOT Section 217
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2.5 CURING MATERIALS

A. VDOT Section 220.

2.6 RELATED MATERIALS

A.  Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

B.  Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by
freezing, moisture, and cleaning materials.

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

2.7 RELATED MATERIALS

A.  Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.

B.  Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less

than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by
freezing, moisture, and cleaning materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of
excess yielding.

3.2 PREPARATION

A.  Remove loose material from compacted subbase surface immediately before placing concrete.

33 EDGE FORMS AND SCREED CONSTRUCTION
A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,

grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.
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B.  Clean forms after each use and coat with form-release agent to ensure separation from concrete

without damage.

34 STEEL REINFORCEMENT INSTALLATION

A.  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

3.5 JOINTS

A.  General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

B. Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

C.  Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

D.  Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness:

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an

edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes.
Eliminate edging-tool marks on concrete surfaces.
3.6 CONCRETE PLACEMENT

A. Curbs, Gutters, Combination Curb and Gutter, and Paved Ditches: VDOT Section 502, “Road
and Bridge Standards,” and as indicated on the Drawings.

B. Sidewalks: VDOT Section 504.

3.7 FLOAT FINISHING

A.  Slip-Resistive Aggregate Finish: Constructed in accordance with the requirements and
procedures of VDOT standards
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3.8 CONCRETE PROTECTION AND CURING

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

B.  Comply with VDOT Section 316.04.

3.9 PAVING TOLERANCES
A.  Comply with tolerances in ACI 117 (ACI 117M) and as follows:

Elevation: 3/4 inch.

Thickness: Plus 3/8 inch, minus 1/4 inch.

Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/2 inch.
Joint Spacing: 3 inches.

Contraction Joint Depth: 1/4 inch, no minus.

Joint Width: Plus 1/8 inch, no minus.

ANl e

3.10 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to joint
unless otherwise approved by Architect.

B.  Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

C.  Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep

paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 321313
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SECTION 3291 13
SOIL PREPARATION

PART 1 - GENERAL

1.1

A.

B.

1.2

1.3

SUMMARY
Section includes planting soils specified by composition of the mixes.
Related Requirements:

1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling.

DEFINITIONS

Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly
decayed leaves, twigs, and detritus.

Imported Soil: Soil that is transported to Project site for use.

Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments,
and other materials to produce planting soil.

Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified
as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for

plant growth.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas,
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the

surface soil can be subsoil.

USCC: U.S. Composting Council.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.
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1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.5

1.6

1.7

Include recommendations for application and use.

Include test data substantiating that products comply with requirements.

Include sieve analyses for aggregate materials.

Material Certificates: For each type of imported soil and soil amendment and fertilizer
before delivery to the site, according to the following:

el s

a. Manufacturer's qualified testing agency's certified analysis of standard products.
b. Analysis of fertilizers, by a qualified testing agency, made according to AAPFCO
methods for testing and labeling and according to AAPFCO's SUIP #25.

Analysis of nonstandard materials, by a qualified testing agency, made according to SSSA
methods, where applicable

Samples: For each bulk-supplied material in sealed containers labeled with content, source, and
date obtained; providing an accurate representation of composition, color, and texture.
INFORMATIONAL SUBMITTALS

Field quality-control reports.

Preconstruction Test Reports: For preconstruction soil analyses specified in "Preconstruction
Testing" Article.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: Contractor shall engage an independent, state-operated, or
university-operated laboratory; experienced in soil science, soil testing, and plant nutrition; with
the experience and capability to conduct the testing indicated; and that specializes in types of
tests to be performed.

1. Laboratories: Subject to compliance with requirements, provide testing by the following:
2. Multiple Laboratories: At Contractor's option, work may be divided among qualified
testing laboratories specializing in physical testing, chemical testing, and fertility testing.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
soil analyses on existing, on-site soil.

1. Notify Architect seven (7) days in advance of the dates and times when laboratory
samples will be taken.
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B.  Preconstruction Soil Analyses: For each unamended soil type, perform testing on soil samples

1.8

1.9

and furnish soil analysis and a written report containing soil-amendment and fertilizer
recommendations by a qualified testing agency performing the testing according to "Soil-
Sampling Requirements" and "Testing Requirements" articles.

1. Have testing agency identify and label samples and test reports according to sample
collection and labeling requirements.

SOIL-SAMPLING REQUIREMENTS
General: Extract soil samples according to requirements in this article.

Sample Collection and Labeling: Have samples taken and labeled by Contractor in presence of
the Architect or state-certified, -licensed, or -registered soil scientist under the direction of the
testing agency.

1. Number and Location of Samples: Minimum of three representative soil samples where
directed by Architect for each soil to be used or amended for landscaping purposes.

2. Procedures and Depth of Samples: According to USDA-NRCS's "Field Book for
Describing and Sampling Soils."

3. Division of Samples: Split each sample into two, equal parts. Send half to the testing
agency and half to Owner for its records.

4. Labeling: Label each sample with the date, location keyed to a site plan or other location
system, visible soil condition, and sampling depth.

TESTING REQUIREMENTS

General: Perform tests on soil samples according to requirements in this article.

Physical Testing:

1. Soil Texture: Soil-particle, size-distribution analysis by one of the following methods
according to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical
Methods":

a. Sieving Method: Report sand-gradation percentages for very coarse, coarse,

medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for
fine, medium, and coarse fragments; according to USDA sand and fragment sizes.
b. Hydrometer Method: Report percentages of sand, silt, and clay.

2. Total Porosity: Calculate using particle density and bulk density according to SSSA's
"Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods."

3. Water Retention: According to SSSA's "Methods of Soil Analysis - Part 1-Physical and
Mineralogical Methods."

4. Saturated Hydraulic Conductivity: According to SSSA's "Methods of Soil Analysis -
Part 1-Physical and Mineralogical Methods"; at 85% compaction according to
ASTM D 698 (Standard Proctor).
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C.  Chemical Testing:

1. CEC: Analysis by sodium saturation at pH 7 according to SSSA's "Methods of Soil
Analysis - Part 3- Chemical Methods."

2. Clay Mineralogy: Analysis and estimated percentage of expandable clay minerals using
CEC by ammonium saturation at pH 7 according to SSSA's "Methods of Soil Analysis -
Part 1- Physical and Mineralogical Methods."

3. Metals Hazardous to Human Health: Test for presence and quantities of RCRA metals
including aluminum, arsenic, barium, copper, cadmium, chromium, cobalt, lead, lithium,
and vanadium. If RCRA metals are present, include recommendations for corrective
action.

4. Phytotoxicity: Test for plant-available concentrations of phytotoxic minerals including
aluminum, arsenic, barium, cadmium, chlorides, chromium, cobalt, copper, lead, lithium,
mercury, nickel, selenium, silver, sodium, strontium, tin, titanium, vanadium, and zinc.

D.  Fertility Testing: Soil-fertility analysis according to standard laboratory protocol of
SSSA NAPT NCR-13, including the following:

Potassium ppm.

Manganese ppm.

9. Manganese-availability ppm.

10.  Zinc ppm.

11.  Zinc availability ppm.

12.  Copper ppm.

13.  Sodium ppm and sodium absorption ratio.

14.  Soluble-salts ppm.

15. Presence and quantities of problem materials including salts and metals cited in the
Standard protocol. If such problem materials are present, provide additional
recommendations for corrective action.

16.  Other deleterious materials, including their characteristics and content of each.

1. Percentage of organic matter.

2. CEC, calcium percent of CEC, and magnesium percent of CEC.
3. Soil reaction (acidity/alkalinity pH value).

4, Buffered acidity or alkalinity.

5. Nitrogen ppm.

6. Phosphorous ppm.

7.

8.

E.  Organic-Matter Content: Analysis using loss-by-ignition method according to SSSA's "Methods
of Soil Analysis - Part 3- Chemical Methods."

F. Recommendations: Based on the test results, state recommendations for soil treatments and soil
amendments to be incorporated to produce satisfactory planting soil suitable for healthy, viable
plants indicated. Include, at a minimum, recommendations for nitrogen, phosphorous, and
potassium fertilization, and for micronutrients.

1. Fertilizers and Soil Amendment Rates: State recommendations in weight per 1000 sq. ft.
for 6-inch depth of soil.
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2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering

1.1

0

pH according to the buffered acidity or buffered alkalinity in weight per 1000 sq. ft. for
6-inch depth of soil.

DELIVERY, STORAGE, AND HANDLING

Packaged Materials: Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and compliance with state and
Federal laws if applicable.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials,

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties,

water conveyance systems, or walkways.

Do not move or handle materials when they are wet or frozen.

4, Accompany each delivery of bulk fertilizers and soil amendments with appropriate
certificates.

W

PART 2 - PRODUCTS

2.1

2.2

A.

PLANTING SOILS SPECIFIED BY COMPOSITION

General: Soil amendments, fertilizers, and rates of application specified in this article are
guidelines that may need revision based on testing laboratory's recommendations after
preconstruction soil analyses are performed.

Planting-Soil Type: Imported, naturally formed soil from off-site sources and consisting of
sandy loam loam silt loam loamy sand or sand soil according to USDA textures; and modified

to produce viable planting soil.

1. Planting soil shall conform to Virginia standards.

INORGANIC SOIL AMENDMENTS

Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium
carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through a No. 8 sieve and a minimum of
75 percent passing through a No. 60 sieve.

2. Class: O, with a minimum of 95 percent passing through a No. 8 sieve and a minimum of
55 percent passing through a No. 60 sieve.

3. Form: Provide lime in form of ground dolomitic limestone.
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B.  Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with

2.3

a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing
through a No. 40 sieve.

Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent
sulfur.

Perlite: Horticultural perlite, soil amendment grade.

Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through a No. 50 sieve.

Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to
ASTM C 33/C 33M.

ORGANIC SOIL AMENDMENTS

Compost: Well-composted, stable, and weed-free organic matter produced by composting
feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:

Feedstock: Limited to leaves.

Reaction: pH of 5.5 to 8.

Soluble-Salt Concentration: Less than 4 dS/m

Moisture Content: 35 to 55 percent by weight.

Organic-Matter Content: 30 to 40 percent of dry weight.

Particle Size: Minimum of 98 percent passing through a 4-inch sieve.

AN e

Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular
texture with 100 percent passing through a 1/2-inch sieve, a pH of 3.4 to 4.8, and a soluble-salt
content measured by electrical conductivity of maximum 5 dS/m.

Muck Peat: Partially decomposed moss peat, native peat, or reed-sedge peat, finely divided or
of granular texture with 100 percent passing through a 1/2-inch sieve, a pH of 6 to 7.5, a
soluble-salt content measured by electrical conductivity of maximum 5 dS/m, having a water-
absorbing capacity of 1100 to 2000 percent, and containing no sand.

Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood
waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.

1. Partially Decomposed Wood Derivatives: In lieu of shredded and composted wood
derivatives, mix shredded and partially decomposed wood derivatives with ammonium
nitrate at a minimum rate of 0.15 Ib/cu. ft. of loose sawdust or ground bark, or with
ammonium sulfate at a minimum rate of 0.25 1b/cu. ft. of loose sawdust or ground bark.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks,
soil, weed seed, debris, and material harmful to plant growth.
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2.4

A.

FERTILIZERS

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

L. Composition: 1 1b/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified testing agency.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified testing agency.

Chelated Iron: Commercial-grade FeEDDHA for dicots and woody plants, and commercial-
grade FeDTPA for ornamental grasses and monocots.

PART 3 - EXECUTION

3.1

A.

3.2

GENERAL

Place planting soil and fertilizers according to requirements in other Specification Sections.
Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner,

turpentine, tar, roofing compound, or acid has been deposited in planting soil.

Proceed with placement only after unsatisfactory conditions have been corrected.

PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING

Excavation: Excavate soil from designated area(s) to a depth of 6 inches and stockpile until
amended.

Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement,
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing
compound, acid, and other extraneous materials that are harmful to plant growth.
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34

C.

Unsuitable Materials: Clean soil to contain a maximum of 8 percent by dry weight of stones,
roots, plants, sod, clay lumps, and pockets of coarse sand.

Screening: Pass unamended soil through a 2-inch sieve to remove large materials.

PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE

General: Apply and mix unamended soil with amendments on-site to produce required planting
soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively
wet.

Subgrade Preparation: Till subgrade to a minimum depth of 4 inches. Remove stones larger than
1-1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Owner's property.

1. Apply, add soil amendments, and mix approximately half the thickness of unamended
soil over prepared, loosened subgrade according to "Mixing" Paragraph below. Mix
thoroughly into top 2 inches of subgrade. Spread remainder of planting soil.

Mixing: Spread unamended soil to total depth of 4 inches, but not less than required to meet
finish grades after mixing with amendments and natural settlement. Do not spread if soil or
subgrade is frozen, muddy, or excessively wet.

1. Amendments: Apply soil amendments, except compost, and fertilizer, if required, evenly
on surface, and thoroughly blend them with unamended soil to produce planting soil.

a. Mix lime and sulfur with dry soil before mixing fertilizer.
b. Mix fertilizer with planting soil no more than seven days before planting.

2. Lifts: Apply and mix unamended soil and amendments in lifts not exceeding 8 inches in
loose depth for material compacted by compaction equipment, and not more than 4
inches in loose depth for material compacted by hand-operated tampers.

Compaction: Compact each blended lift of planting soil to 75 to 82 percent of maximum
Standard Proctor density according to ASTM D 698 and tested in-place.

Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
PLACING MANUFACTURED PLANTING SOIL OVER EXPOSED SUBGRADE

General: Apply manufactured soil on-site in its final, blended condition. Do not apply materials
or till if existing soil or subgrade is frozen, muddy, or excessively wet.

Subgrade Preparation: Till subgrade to a minimum depth of 4 inches. Remove stones larger than
1-1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Owner's property.
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3.5

3.6

L. Apply approximately half the thickness of planting soil over prepared, loosened
subgrade. Mix thoroughly into top 2 inches of subgrade. Spread remainder of planting
soil.

Application: Spread planting soil to total depth of 4 inches, but not less than required to meet
finish grades after natural settlement. Do not spread if soil or subgrade is frozen, muddy, or
excessively wet.

I. Lifts: Apply planting soil in lifts not exceeding 8 inches in loose depth for material
compacted by compaction equipment, and not more than 4 inches in loose depth for

material compacted by hand-operated tampers.

Compaction: Compact each lift of planting soil to 75 to 82 percent of maximum Standard
Proctor density according to ASTM D 698.

Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
BLENDING PLANTING SOIL IN PLACE

General: Mix amendments with in-place, unamended soil to produce required planting soil. Do
not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.

Preparation: Till unamended, existing soil in planting areas to a minimum depth of of 4 inches.
Remove stones larger than 1-1/2 inches in any dimension and sticks, roots, rubbish, and other

extraneous matter and legally dispose of them off Owner's property.

Mixing: Apply soil amendments, except compost, and fertilizer, if required, evenly on surface,
and thoroughly blend them into full depth of unamended, in-place soil to produce planting soil.

1. Mix lime and sulfur with dry soil before mixing fertilizer.
2. Mix fertilizer with planting soil no more than seven days before planting.

Compaction: Compact blended planting soil to 75 to 82 percent of maximum Standard Proctor
density according to ASTM D 698.

Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
APPLYING COMPOST TO SURFACE OF PLANTING SOIL

Application: Apply compost component of planting-soil mix to surface of in-place planting soil.
Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.

Finish Grading: Grade surface to a smooth, uniform surface plane with loose, uniformly fine
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
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3.7 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor shall engage a qualified testing agency to perform tests and
inspections.

B.  Perform the following tests and inspections:

1. Compaction: Test planting-soil compaction after placing each lift and at completion using
a densitometer or soil-compaction meter calibrated to a reference test value based on
laboratory testing according to ASTM D 698. Space tests at no less than one for each
1000 sq. ft. of in-place soil or part thereof.

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

D.  Prepare test and inspection reports.

E. Label each sample and test report with the date, location keyed to a site plan or other location
system, visible conditions when and where sample was taken, and sampling depth.

3.8 PROTECTION

A.  Protect areas of in-place soil from additional compaction, disturbance, and contamination.
Prohibit the following practices within these areas except as required to perform planting
operations:

1. Storage of construction materials, debris, or excavated material.

2. Parking vehicles or equipment.

3. Vehicle traffic.

4. Foot traffic.

5. Erection of sheds or structures.

6. Impoundment of water.

7. Excavation or other digging unless otherwise indicated.

B. If planting soil or subgrade is over-compacted, disturbed, or contaminated by foreign or
deleterious materials or liquids, remove the planting soil and contamination; restore the
subgrade as directed by the Architect and replace contaminated planting soil with new planting
soil.

3.9 CLEANING

A.  Protect areas adjacent to planting-soil preparation and placement areas from contamination.
Keep adjacent paving and construction clean and work area in an orderly condition.

B.  Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash,

and debris and legally dispose of them off Owner's property unless otherwise indicated.

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner.
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END OF SECTION 329113
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SECTION 32 92 00
TURF AND GRASSES

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Seeding.
2. Sodding.
1.2 DEFINITIONS
A.  Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.
B.  Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
See Section 329113 "Soil Preparation" and drawing designations for planting soils.

1.3 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

14 INFORMATIONAL SUBMITTALS
A.  Certification of grass seed.
1. Certification of each seed mixture for turfgrass sod.

B. Product certificates.

1.5 QUALITY ASSURANCE

A.  Installer Qualifications: A qualified landscape Installer whose work has resulted in successful
turf establishment.

1. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and indication
of compliance with state and Federal laws, as applicable.

B.  Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation”
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours
of harvesting and in time for planting promptly. Protect sod from breakage and drying.

1.7 SCHEDULING

A.  Planting Restrictions: Plant during one of the following periods. Coordinate planting periods
with maintenance periods to provide required maintenance from date of Substantial Completion.

1. Spring Planting: 3/15 to 6/15
2. Fall Planting: 9/15 to 12/01

B.  Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit.
1.8 LAWN MAINTENANCE

A.  Begin maintenance immediately after each area is planted and continue until acceptable lawn is
established, but for not less than the following periods:

1. Seeded Lawns: 1-year from date of Substantial Completion.

a. When full maintenance period has not elapsed before end of planting season, or if
lawn is not fully established, continue maintenance during next planting season.

2. Sodded Lawns: 1-year from date of Substantial Completion.
B.  Maintain and establish lawn by watering, fertilizing, weeding, cutting, trimming, replanting, and
other operations. Roll, regrade, and replant bare or eroded areas and remulch to produce a

uniformly smooth lawn.

1. In areas where mulch has been disturbed by wind or maintenance operations, add new
mulch. Anchor as required to prevent displacement.

2. Minimum maintenance shall include weekly watering and spring and fall mulching.

C.  Watering: Provide and maintain temporary piping, hoses, and lawn-watering equipment to
convey water from sources and to keep lawn uniformly moist to a depth of 4 inches.
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1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or

mulch. Lay out temporary watering system to avoid walking over muddy or newly
planted areas.

2. Water lawn at a minimum rate of 1 inch per week

Mow lawn as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than 40 percent of grass height. Remove no more than 40 percent
of grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent
mowings to maintain the following grass height:

1. Mow grass 2 to 3 inches high.

Lawn Postfertilization: Apply fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that will provide actual nitrogen of at least 1 1b/1000 sq. ft. to lawn area.

PART 2 - PRODUCTS

2.1

2.2

A.

SEED

Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing
Seeds" for purity and germination tolerances.

Seed Species:

1. Quality: State-certified seed of grass species as listed below for solar exposure.

2. Quality: Seed of grass species as listed below for solar exposure, with not less than 85
percent germination, not less than 95 percent pure seed, and not more than 0.5 percent
weed seed:

3. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars

TURFGRASS SOD

Turfgrass Sod: Certified complying with "Specifications for Turfgrass Sod Materials" in TPI's
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color,
and texture that is strongly rooted and capable of vigorous growth and development when
planted.

Turfgrass Species: Sod of grass species as follows, with not less than 95 percent germination,
not less than 85 percent pure seed, and not more than 0.5 percent weed seed:

1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
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2.3 FERTILIZERS

A.  Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of

2.4

2.5

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

1. Composition: 1 1b/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight.
MULCHES

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat,
rye, oats, or barley.

Sphagnum Peat Mulch: Partially decomposed sphagnum peat moss, finely divided or of
granular texture, and with a pH range of 3.4 to 4.8.

Muck Peat Mulch: Partially decomposed moss peat, native peat, or reed-sedge peat, finely
divided or of granular texture, with a pH range of 6 to 7.5, and having a water-absorbing
capacity of 1100 to 2000 percent, and containing no sand.

Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8;
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble
salt content of 2 to 5 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of
substances toxic to plantings; and as follows:

PESTICIDES

General: Pesticide, registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

PART 3 - EXECUTION

3.1

A.

TURF AREA PREPARATION

General: Prepare planting area for soil placement and mix planting soil according to
Section 329113 "Soil Preparation."
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B.  Reduce elevation of planting soil to allow for soil thickness of sod.

C.  Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

D.  Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

3.2 SEEDING

A.  Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity
exceeds 5 mph.

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each
other.

2. Do not use wet seed or seed that is moldy or otherwise damaged.

3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

B.  Sow seed at a total rate of 3 to 4 1b/1000 sq. ft.

C.  Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D.  Protect seeded arecas with slopes not exceeding 1:6 by spreading straw mulch. Spread uniformly
at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness
over seeded areas.

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

E. Protect seeded areas from hot, dry weather or drying winds by applying compost mulch within
24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a
thickness of 3/16 inch, and roll surface smooth.

33 SODDING

A.  Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

B.  Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch

or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air
pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between
pieces of sod; remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across slopes exceeding 1:3.

2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as
recommended by sod manufacturer but not less than two anchors per sod strip to prevent
slippage.
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C.  Saturate sod with fine water spray within two hours of planting. During first week after

planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth
of 1-1/2 inches below sod.

34 SATISFACTORY TURF
A.  Turf installations shall meet the following criteria as determined by Architect:

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand
of grass has been established, free of weeds and surface irregularities, with coverage
exceeding 90 percent over any sq. ft. and bare spots not exceeding 5 by 5 inches.

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and
surface irregularities.

B.  Use specified materials to reestablish turf that does not comply with requirements, and continue

maintenance until turf is satisfactory.

END OF SECTION 329200
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