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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

SUMMARY

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

Related Section:

1. Division 01 Section "Summary" for work restrictions and limitations on utility
interruptions.
USE CHARGES

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

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

QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

Temporary Use of Permanent Facilities: Engage installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.
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PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect and
construction personnel office activities and to accommodate project meetings specified in other
Division 01 Sections. Keep office clean and orderly.

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

EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

2. Heating Units: Listed and labeled for type of fuel being consumed, by a testing agency
acceptable to authorities having jurisdiction, and marked for intended use.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.

Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.
TEMPORARY UTILITY INSTALLATION

General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
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1. Connect temporary sewers to municipal system as directed by authorities having
jurisdiction.
C.  Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.

D.  Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.

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

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

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

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

H.  Lighting: Provide temporary lighting with local switching that provides adequate illumination
for construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.

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

1. Provide additional telephone lines for the following:
a. Provide a dedicated telephone line for each facsimile machine in each field office.
2. At each telephone, post a list of important telephone numbers.

Police and fire departments.

Ambulance service.

Contractor's home office.

Architect's office.

Engineers' offices.

Owner's office.

Principal subcontractors' field and home offices.

@ Ao o
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33

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

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

1. Processor: Intel Pentium D or Intel CoreDuo, 2.4 GHz processing speed.

2. Memory: 2 gigabyte.

3. Disk storage: 250 gigabyte hard disk drive and combination DVD-RW/CD-RW drive.

4. Display: 19-inch LCD monitor with 128 Mb dedicated video RAM.

5. Network Connectivity: 10/100BaseT Ethernet.

6. Productivity Software:
a. Microsoft Office Professional, XP or higher, including Word, Excel, and Outlook.
b. Adobe Reader 7.0 or higher.
c. WinZip 7.0 or higher.

7. Printer:  "All-in-one" unit equipped with printer server, combining color printing,
photocopying, scanning, and faxing, or separate units for each of these 3 functions.

8. Internet Service: Broadband modem, router and ISP, equipped with hardware firewall,
providing minimum 384 Kbps upload and 1 Mbps download speeds at each computer.

9. Internet Security: Integrated software, providing software firewall, virus, spyware,

phishing and spam protection in a combined application.

SUPPORT FACILITIES INSTALLATION

General: Comply with the following:

1. Provide construction for temporary offices, shops, and sheds located within construction
area or within 30 feet of building lines that is noncombustible according to ASTM E 136.
Comply with NFPA 241.

2. Maintain support facilities until Architect schedules Substantial Completion inspection.

Remove before Substantial Completion.  Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under conditions acceptable to
Owner.

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

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

2. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Division 31 Section "Earth Moving."

3. Recondition base after temporary use, including removing contaminated material,

regrading, proofrolling, compacting, and testing.

Traffic Controls: Comply with requirements of authorities having jurisdiction.
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1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

34

Parking: Provide temporary parking areas for construction personnel.
Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.
3. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Comply with requirements specified in Division 01 Section
"Construction Waste Management and Disposal."”

SECURITY AND PROTECTION FACILITIES INSTALLATION

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

Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent and
requirements specified in Division 31 Section "Site Clearing."

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

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Obtain extended warranty for Owner. Perform control operations lawfully, using
environmentally safe materials.

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

Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
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3.5

H.

Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated
and as required by authorities having jurisdiction.

Temporary Enclosures: Provide temporary enclosures for protection of construction, in
progress and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate
temporary enclosures.

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

1. Prohibit smoking in construction areas.

Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel
at Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

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

MOISTURE AND MOLD CONTROL

Contractor's Moisture Protection Plan: Avoid trapping water in finished work. Document
visible signs of mold that may appear during construction.

Exposed Construction Phase: Before installation of weather barriers, when materials are subject
to wetting and exposure and to airborne mold spores, protect materials from water damage and
keep porous and organic materials from coming into prolonged contact with concrete.

Partially Enclosed Construction Phase: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration
of moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items with
high organic content, into partially enclosed building.

Keep interior spaces reasonably clean and protected from water damage.

Discard or replace water-damaged and wet material.

Discard, replace or clean stored or installed material that begins to grow mold.

Perform work in a sequence that allows any wet materials adequate time to dry before
enclosing the material in drywall or other interior finishes.

Nk

Controlled Construction Phase of Construction: After completing and sealing of the building
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
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3.6

2. Remove materials that can not be completely restored to their manufactured moisture
level within 48 hours.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.
2. At Substantial Completion, repair, renovate, and clean permanent facilities used during

construction period. Comply with final cleaning requirements specified in Division 01
Section "Closeout Procedures."

END OF SECTION 01500
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SECTION 02230 - SITE CLEARING

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY
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 measures.

S S CAER) SSaloN

MATERIAL OWNERSHIP

Except for stripped topsoil and other 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.

PROJECT CONDITIONS

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 traffic ways if required by Owner or

authorities having jurisdiction.

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

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

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

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.
Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Sl
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5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Division 31 Section "Earth Moving."

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

PART 3 - EXECUTION

3.1 PREPARATION

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

B.  Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.
C.  Protect existing site improvements to remain from damage during construction.

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

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A.  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.

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

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

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



FULTON COUNTY FIRE STATION #11 02230-3

KHAFRA 10ATL02-55 SITE CLEARING
33 EXISTING UTILITIES
A.  Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in

34

3.5

3.6

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

Removal of underground utilities is included in Division 33 Sections.

CLEARING AND GRUBBING

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

1. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches
below exposed subgrade.
2. Use only hand methods for grubbing within protection zones.

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

l. 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 in a manner to prevent intermingling with underlying subsoil or other waste
materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil. 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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3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A.  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

B.  Separate recyclable materials produced during site clearing from other non-recyclable materials.

Store or stockpile without intermixing with other materials and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION 02230
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SECTION 02240 - DEWATERING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section includes construction dewatering.

PERFORMANCE REQUIREMENTS

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.

SUBMITTALS

Shop Drawings: For dewatering system. Show arrangement, locations, and details of wells and
well points; locations of risers, headers, filters, pumps, power units, discharge lines,
piezometers, and flow-measuring devices; and means of discharge, control of sediment, and
disposal of water.

Delegated-Design Submittal: For dewatering system indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

QUALITY ASSURANCE

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

Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

PROJECT CONDITIONS

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

1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of
surveyed elevations for comparison with original elevations. Promptly notify Architect if
changes in elevations occur or if cracks, sags, or other damage is evident in adjacent
construction.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

INSTALLATION
Provide temporary grading to facilitate dewatering and control of surface water,
Monitor dewatering systems continuously.

Protect and maintain temporary erosion and sedimentation controls, which are specified in
Division 31 Section "Site Clearing" during dewatering operations.

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

Before excavating below ground-water level, place system into operation to lower water to
specified levels. Operate system continuously until drains, sewers, and structures have been
constructed and fill materials have been placed or until dewatering is no longer required.

Provide an adequate system to lower and control ground water to permit excavation,
construction of structures, and placement of fill materials on dry subgrades. Install sufficient
dewatering equipment to drain water-bearing strata above and below bottom of foundations,
drains, sewers, and other excavations.

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

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

1. Maintain piezometric water level a minimum of 24 inches below surface of excavation.

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. If dewatering
requirements are not satisfied due to inadequacy or failure of dewatering system, restore
damaged structures and foundation soils at no additional expense to Owner.

1. 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.

END OF SECTION 02240
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SECTION 02300 - EARTH MOVING

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Section Includes:

1. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses and plants.
2. Excavating and backfilling for buildings and structures.

3. Drainage course for concrete slabs-on-grade.

4. Subbase course for concrete walks.

5. Subbase course and base course for asphalt paving.

6. Excavating and backfilling for utility trenches.

DEFINITIONS

Backfill: Soil 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.

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

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

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

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

Fill: Soil materials used to raise existing grades.
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1.3

H.

K.

A.

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.
PROJECT CONDITIONS

Utility Locator Service: Notify utility locator service for area where Project is located before
beginning earth moving operations.

PART 2 - PRODUCTS

2.1

A.

B.

C.

E.

SOIL MATERIALS

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

Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487] 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.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, 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 2 percent of
optimum moisture content at time of compaction.

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

H.

2.2

A.

B.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; 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 0 to 5 percent passing a No. 8 sieve.

ACCESSORIES

Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously
inscribed with a description of the utility; colored to comply with local practice or requirements
of authorities having jurisdiction.

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 to comply with local practice or requirements of authorities
having jurisdiction.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A.

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.

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.

If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.
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A.
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3.5

3.6

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.

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.

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations

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.

Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material, 4 inches deeper elsewhere, 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 Division 01 Section "Temporary Tree
and Plant Protection."

SUBGRADE INSPECTION

Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck
to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated
subgrades.
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3.8

3.9

B

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by 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

Architect.

1 Fill unauthorized excavations under other construction, pipe, or conduit as directed by
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.
UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud, frost, snow, or ice

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 Division 03 Section "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 Division 03 Section "Cast-in-Place
Concrete."

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.

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.

Place and compact final backfill of satisfactory soil to final subgrade elevation
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3.10

3.11

3.12

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:

1. Under grass and planted areas, use satisfactory soil material
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.

4. Under building slabs, use engineered fill.

5. Under footings and foundations, use engineered fill.

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.

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.

COMPACTION OF SOIL BACKFILLS AND FILLS

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.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry density
according to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, compact each layer of backfill or
fill soil material at 95 percent.

2. Under walkways, compact each layer of backfill or fill soil material at 95 percent.

3. Under turf or unpaved areas, compact each layer of backfill or fill soil material at 95
percent.

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

percent.
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3.13 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.
B Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding,.
Finish subgrades to required elevations within the following tolerances:
1. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.
C Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a
10-foot straightedge.
3.14 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
A Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
B On prepared subgrade, place subbase course and base course under pavements and walks as
follows:
1 Shape subbase course and base course to required crown elevations and cross-slope
grades.
2, 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.
3 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 density
according to ASTM D 698.
3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
A.  Place drainage course on subgrades free of mud, frost, snow, or ice.
B.  On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:
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.
2 Compact each layer of drainage course to required cross sections and thicknesses to not
less than 95 percent of maximum dry density according to ASTM D 698.
3.16 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to

perform tests and inspections.
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3.17

3.18

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 Architect.

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.

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

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

END OF SECTION 02300
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SECTION 02305 - COMMON WORK RESULTS FOR UTILITIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

This Section includes the following:

1. Piping joining materials.

2. Dielectric fittings.

3. Sleeves.

4. Identification devices.

5. Grout.

6. Piping system common requirements.

7. Equipment installation common requirements.
8. Concrete bases.

9. Metal supports and anchorages.
DEFINITIONS

Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions.

Concealed Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples
include installations within unheated shelters.

SUBMITTALS

Product Data: For the following:

1. Dielectric fittings.
2. Identification devices.

Welding certificates.

QUALITY ASSURANCE

Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
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2 Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of
identification devices.

PART 2 - PRODUCTS

2.1

A

B.

E.

F

G.

H.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.

1 ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness, unless
otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2 AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face
or ring type, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg], silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

Solvent Cements for Joining Plastic Piping:

ABS Piping: ASTM D 2235.

CPVC Piping: ASTM F 493.

PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
PVC to ABS Piping Transition: ASTM D 3138.

BWN —

Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.
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22 DIELECTRIC FITTINGS
A Dielectric Fittings, General: Assembly of copper alloy and ferrous materials or ferrous material

body with separating nonconductive insulating material suitable for system fluid, pressure, and
temperature.

Dielectric Unions:

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

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

Capitol Manufacturing Co.

Central Plastics Company.

Epco Sales, Inc.

Hart Industries, International, Inc.

Watts Water Technologies, Inc.

Zurn Plumbing Products Group; Wilkins Div

me e oe

3. Description: Factory fabricated, union, NPS 2 and smaller.

a. Pressure Rating: 150 psig minimum at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded
ferrous.

Dielectric Flanges:

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

Capitol Manufacturing Co.
Central Plastics Company.
Epco Sales, Inc.

Watts Water Technologies, Inc
<Insert manufacturer's name.>

o0 o

3 Description: ~ Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to
NPS 4 and larger.

a. Pressure Rating: 150 psig minimum.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Calpico, Inc.
b. Lochinvar Corporation.

3; Description: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining,

23

NPS 3 and smaller.

a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Threaded.

Dielectric Nipples:

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

2, Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Perfection Corporation.

Precision Plumbing Products, Inc.
Victaulic Company.

<Insert manufacturer's name.>

o o

3. Description: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining.
a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Threaded or grooved.

SLEEVES

Mechanical sleeve seals for pipe penetrations are specified in Division 22 Section "Common
Work Results for Plumbing."

Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

Cast-Iron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.

PVC Pipe Sleeves: ASTM D 1785, Schedule 40.
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Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing
flange for attaching to wooden forms.

IDENTIFICATION DEVICES

Equipment Nameplates: Metal permanently fastened to equipment with data engraved or
stamped.

L. Data: Manufacturer, product name, model number, serial number, capacity, operating
and power characteristics, labels of tested compliances, and essential data.
2. Location: Accessible and visible.

Snap-on Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid, snap-on type.
Include color-coding according to ASME A13.1, unless otherwise indicated.

Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, color-coded, pressure-
sensitive-vinyl type with permanent adhesive.

Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers, extending
360 degrees around pipe at each location.

Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-type pipe
markers, at least three times letter height and of length required for label.

Lettering: Use piping system terms indicated and abbreviate only as necessary for each
application length.

1. Arrows: Either integrally with piping system service lettering to accommodate both
directions of flow, or as separate unit on each pipe marker to indicate direction of flow.

Plastic Tape: Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl tape,
at least 3 mils thick.

1. Width: 1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2
inches for larger pipes.
2. Color: Comply with ASME A13.1, unless otherwise indicated.

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch sequenced numbers. Include 5/32-inch hole for fastener.

Material: 0.032-inch- thick, polished brass or aluminum.

Material: 0.0375-inch- thick stainless steel.

Material: 3/32-inch- thick plastic laminate with 2 black surfaces and a white inner layer.
Material: Valve manufacturer's standard solid plastic.

Size: 1-1/2 inches in diameter, unless otherwise indicated.

Shape: As indicated for each piping system.

SR W=

Valve Tag Fasteners: Brass, wire-link or beaded chain; or brass S-hooks.
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K.

A.

COMMON WORK RESULTS FOR UTILITIES

Engraved Plastic-Laminate Signs: ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine
subcore, unless otherwise indicated. Fabricate in sizes required for message. Provide holes for
mechanical fastening.

1

2.

3

Engraving: Engraver's standard letter style, of sizes and with terms to match equipment
identification.

Thickness: 1/16 inch, for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for
larger units.

Fasteners: Self-tapping, stainless-steel screws or contact-type permanent adhesive.

Plastic Equipment Markers: Manufacturer's standard laminated plastic, in the following color
codes:

NN A WN -

Green: Cooling equipment and components.

Yellow: Heating equipment and components.

Brown: Energy reclamation equipment and components.

Blue: Equipment and components that do not meet criteria above.

Hazardous Equipment: Use colors and designs recommended by ASME A13.1
Terminology: Match schedules as closely as possible. Include the following:

a. Name and plan number.
b. Equipment service.
c. Design capacity.
d. Other design parameters such as pressure drop, entering and leaving conditions,
and speed.
7 Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for
equipment.
GROUT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1.

2.
3.

Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A

DIELECTRIC FITTING APPLICATIONS

Dry Piping Systems: Connect piping of dissimilar metals with the following:

1.
2.

NPS 2 and Smaller: Dielectric unions.
NPS 2-1/2 and Larger: Dielectric flanges.
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3.2

B.

Wet Piping Systems: Connect piping of dissimilar metals with the following:
1. NPS 2 and Smaller: Dielectric couplings or dielectric nipples.

2. NPS 2-1/2 and Larger: Dielectric nipples.

PIPING INSTALLATION

Install piping according to the following requirements and Division 33 Sections specifying
piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on the Coordination Drawings.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system operating
pressure.

Sleeves are not required for core-drilled holes.
Permanent sleeves are not required for holes formed by removable PE sleeves.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof
slabs.

1 Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of equipment areas or other wet areas
2 inches above finished floor level.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
a. Steel Pipe Sleeves: For pipes smaller than NPS 6.
b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board
partitions.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections for roughing-in requirements.
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A.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 33 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2 Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing,
gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

Soldered Joints: Apply ASTM B 813 water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy (0.20 percent maximum lead content) complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS AS.8.

Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal
fitting with proprietary crimping tool to according to fitting manufacturer's written instructions.

Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.

3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

4. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

5. PVC Nonpressure Piping: Join according to ASTM D 2855.

6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138
Appendix.
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3.4

3.5

3.6

L.

M.

Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.
Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End PE Pipe and Fittings: Use butt fusion.
2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe

manufacturer's written instructions.

PIPING CONNECTIONS

Make connections according to the following, unless otherwise indicated:

L. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3. Install dielectric fittings at connections of dissimilar metal pipes.

EQUIPMENT INSTALLATION

Install equipment level and plumb, unless otherwise indicated.

Install equipment to facilitate service, maintenance, and repair or replacement of components.

Connect equipment for ease of disconnecting, with minimum interference with other

installations. Extend grease fittings to an accessible location.

Install equipment to allow right of way to piping systems installed at required slope.

IDENTIFICATION

Piping Systems: Install pipe markers on each system. Include arrows showing normal direction
of flow.

L Plastic markers, with application systems. Install on insulation segment if required for
hot noninsulated piping.
2. Locate pipe markers on exposed piping according to the following:
a. Near each valve and control device.
b. Near each branch, excluding short takeoffs for equipment and terminal units.
Mark each pipe at branch if flow pattern is not obvious.
C. Near locations where pipes pass through walls or floors or enter inaccessible
enclosures.

d. At manholes and similar access points that permit view of concealed piping.
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3.7

3.8

39

e. Near major equipment items and other points of origination and termination.

Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major
item of equipment.

1. Lettering Size: Minimum 1/4 inch high for name of unit if viewing distance is less than
24 inches, 1/2 inch high for distances up to 72 inches, and proportionately larger lettering
for greater distances. Provide secondary lettering two-thirds to three-fourths of size of
principal lettering.

2. Text of Signs: Provide name of identified unit. Include text to distinguish among
multiple units, inform user of operational requirements, indicate safety and emergency
precautions, and warn of hazards and improper operations.

Adjusting: Relocate identifying devices that become visually blocked by work of this or other
Divisions.
CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit.
2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,

install dowel rods on 18-inch centers around the full perimeter of base.
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi , 28-day compressive-strength concrete and reinforcement as specified in
Division 03 Section "Cast-in-Place Concrete."

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Refer to Division 05 Section "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor piped utility materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

GROUTING

Mix and install grout for equipment base bearing surfaces, pump and other equipment base
plates, and anchors.
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B.  Clean surfaces that will come into contact with grout.

C Provide forms as required for placement of grout.

D.  Avoid air entrapment during placement of grout.

E Place grout, completely filling equipment bases.

F.  Place grout on concrete bases and provide smooth bearing surface for equipment.
Place grout around anchors.

H.  Cure placed grout.

END OF SECTION 02305
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SECTION 02361 - TERMITE CONTROL

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Soil treatment with termiticide
2, Bait-station system.
SUBMITTALS

Product Data: For each type of product indicated. Include the EPA-Registered Label for
termiticide products.

Product certificates.
Soil Treatment Application Report: Include the following:

Date and time of application.

Moisture content of soil before application.

Termiticide brand name and manufacturer.

Quantity of undiluted termiticide used.

Dilutions, methods, volumes used, and rates of application.
Areas of application.

Water source for application.

SN BN =

Bait-Station System Application Report: Include the following:

1. Location of areas and sites conducive to termite feeding and activity.
Plan drawing showing number and locations of bait stations.

3. Dated report for each monitoring and inspection occurrence indicating level of termite
activity, procedure, and treatment applied before time of Substantial Completion.

4. Termiticide brand name and manufacturer.

5. Quantities of termiticide and nontoxic termite bait used.

6. Schedule of inspections for one year from date of Substantial Completion.

Warranties: Sample of special warranties

QUALITY ASSURANCE

Installer Qualifications: A specialist who is licensed according to regulations of authorities
having jurisdiction to apply termite control treatment and products in jurisdiction where Project
is located and who employs workers trained and approved by manufacturer to install
manufacturer's products.
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B.

C.

1.4

A.

B

C

1.5

A.

1.6

A.

Regulatory Requirements: Formulate and apply termiticides and termiticide devices according
to the EPA-Registered Label.

Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

PROJECT CONDITIONS

Environmental Limitations: To ensure penetration, do not treat soil that is water saturated or
frozen. Do not treat soil while precipitation is occurring. Comply with requirements of the
EPA-Registered Label and requirements of authorities having jurisdiction.

Coordinate soil treatment application with excavating, filling, grading, and concreting
operations. Treat soil under footings, grade beams, and ground-supported slabs before
construction.

Install bait-station system during construction to determine areas of termite activity and after
construction, including landscaping, is completed.

WARRANTY

Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and
Contractor, certifying that termite control work, consisting of applied soil termiticide treatment,
will prevent infestation of subterranean termites. If subterranean termite activity or damage is
discovered during warranty period, re-treat soil and repair or replace damage caused by termite
infestation.

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

MAINTENANCE SERVICE

Continuing Service: Beginning at Substantial Completion, provide 12 months' continuing
service including monitoring, inspection, and re-treatment for occurrences of termite activity.
Provide a standard continuing service agreement. State services, obligations, conditions, terms
for agreement period, and terms for future renewal options.

PART 2 - PRODUCTS

2.1

A

SOIL TREATMENT

Termiticide:  Provide an EPA-Registered termiticide, complying with requirements of
authorities having jurisdiction, in an aqueous solution formulated to prevent termite infestation.
Provide quantity required for application at the label volume and rate for the maximum
termiticide concentration allowed for each specific use, according to product's EPA-Registered
Label.

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
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a. BASF Corporation, Agricultural Products; Termidor.
b. Bayer Environmental Science; Premise 75.
C. FMC Corporation, Agricultural Products Group; Dragnet FT, Talstar, or Prevail.
d. Syngenta; Demon TC, Prelude, or Probuild TC.

2.2

A.

2 Service Life of Treatment: Soil treatment termiticide that is effective for not less than
five years against infestation of subterranean termites.

BAIT-STATION SYSTEM
Provide bait stations based on the dimensions of building perimeter indicated on Drawings,
according to manufacturer's EPA-Registered Label for product, manufacturer's written

instructions, and the following:

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. BASF Corporation, Agricultural Products; Subterfuge.

b. Dow AgroSciences LLC; Sentricon System.

c. Ensystex, Inc.; Exterra System.

d. FMC Corporation, Agricultural Products Group; First Line.

€. Whitmire Micro-Gen Research Laboratories, Inc.; Advance TBS
2. No fewer than one bait station per 8 linear feet.

98]

No fewer than one cluster of bait stations per 20 linear feet, consisting of no fewer than
three bait stations per cluster.

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

C.

APPLICATION, GENERAL

General: Comply with the most stringent requirements of authorities having jurisdiction and
with manufacturer's EPA-Registered Label for products.

APPLYING SOIL TREATMENT

Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for moisture content of soil per termiticide label requirements, interfaces with
earthwork, slab and foundation work, landscaping, utility installation, and other conditions
affecting performance of termite control.

Proceed with application only after unsatisfactory conditions have been corrected.
Soil Treatment Preparation: Remove foreign matter and impermeable soil materials that could

decrease treatment effectiveness on areas to be treated. Loosen, rake, and level soil to be
treated except previously compacted areas under slabs and footings. Termiticides may be
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applied before placing compacted fill under slabs if recommended in writing by termiticide
manufacturer.

Fit filling hose connected to water source at the site with a backflow preventer,
complying with requirements of authorities having jurisdiction.

Application: Mix soil treatment termiticide solution to a uniform consistency. Provide quantity
required for application at the label volume and rate for the maximum specified concentration of
termiticide, according to manufacturer's EPA-Registered Label, to the following so that a
continuous horizontal and vertical termiticidal barrier or treated zone is established around and
under building construction. Distribute treatment evenly.

Slabs-on-Grade and Basement Slabs: Under ground-supported slab construction,
including footings, building slabs, and attached slabs as an overall treatment. Treat soil
materials before concrete footings and slabs are placed.

2 Foundations: Adjacent soil, including soil along the entire inside perimeter of foundation
walls; along both sides of interior partition walls; around plumbing pipes and electric
conduit penetrating the slab; around interior column footers, piers, and chimney bases;
and along the entire outside perimeter, from grade to bottom of footing. Avoid soil
washout around footings.

3 Crawlspaces: Soil under and adjacent to foundations as previously indicated. Treat
adjacent areas including around entrance platform, porches, and equipment bases. Apply
overall treatment only where attached concrete platform and porches are on fill or
ground.

4 Masonry: Treat voids.

Penetrations: At expansion joints, control joints, and areas where slabs will be

penetrated.

w

Avoid disturbance of treated soil after application. Keep off treated areas until completely dry

Protect termiticide solution, dispersed in treated soils and fills, from being diluted until ground-
supported slabs are installed. Use waterproof barrier according to EPA-Registered Label
instructions.

Post warning signs in areas of application

Reapply soil treatment solution to areas disturbed by subsequent excavation, grading,
landscaping, or other construction activities following application.

INSTALLING BAIT-STATION SYSTEM

Place bait stations according to the EPA-Registered Label for the product and manufacturer's
written instructions, in the following areas that are conducive to termite feeding and activity:

Conducive sites and locations indicated on Drawings
In and around infested trees and stumps.

In mulch beds.

Where wood directly contacts soil.

Areas of high soil moisture.

Near irrigation sprinkler heads.

NN RN —
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Each area where roof drainage system, including downspouts and scuppers, drains to soil.
Along driplines of roof overhangs without gutters.

§ Where condensate lines from mechanical equipment drip or drain to soil.

0. At plumbing penetrations through ground-supported slabs.

1. Other sites and locations as determined by licensed Installer.

—Z v

B. Inspect and service bait stations from time of their application until Substantial Completion
unless extended by continuing service agreement, according to the EPA-Registered Label for
product and manufacturer's written instructions for termite management system and bait
products.

1. Service Frequency: Inspect bait stations not less than once every three month(s).

END OF SECTION 02361
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SECTION 02510 - FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes water-distribution piping and related components outside the building for
water service mains and fire-service mains.

B.  Fulton County Department of Public Works-furnished products include water meters that will
be furnished to the site, ready for installation.
1.2 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions, method of
field assembly, and components.

C.  Field quality-control test reports.

D.  Operation and maintenance data.

1.3 QUALITY ASSURANCE

A.  Regulatory Requirements:

1. Comply with requirements of utility company supplying water. Include tapping of water
mains and backflow prevention.

2. Comply with standards of authorities having jurisdiction for potable-water-service piping,
including materials, installation, testing, and disinfection.

3. Comply with standards of authorities having jurisdiction for fire-suppression water-

service piping, including materials, hose threads, installation, and testing.
B.  Piping materials shall bear label, stamp, or other markings of specified testing agency.
C.  Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.

D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products.

E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and
valve and hydrant supervision for fire-service-main piping for fire suppression.

F.  NSF Compliance:
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1.4

A.

1.5

A.

1 Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-
pw" on piping.

2 Comply with NSF 61 for materials for water-service piping and specialties for domestic
water.
PROJECT CONDITIONS

Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary water-distribution service according to requirements
indicated:

1 Notify Owner no fewer than two days in advance of proposed interruption of service.

2 Do not proceed with interruption of water-distribution service without Owner's written
permission.

COORDINATION

Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

2.1

A.

B.

C

D.

PIPE AND FITTINGS

Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L, water tube, annealed
temper.

Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if
indicated.

Hard Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L, water tube, drawn temper.

Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if
indicated.

Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot
end unless grooved or flanged ends are indicated.

1 Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets,
and steel bolts.

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end
unless grooved or flanged ends are indicated.
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1 Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.
2. Gaskets: AWWA C111, rubber.

E. Grooved-Joint, Ductile-Iron Pipe: AWWA C151, with cut, rounded-grooved ends.
1. Grooved-End, Ductile-Iron Pipe Appurtenances

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

b Manufacturers: Subject to compliance with requirements, provide products by one
of the following;:

1) Anvil International, Inc.
2)  Victaulic Company of America.

F PE, Fire-Service Pipe: ASTMF 714, AWWA C906, or equivalent for PE water pipe; FMG
approved, with minimum thickness equivalent to FMG Class 150 and Class 200.

1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match
PE pipe dimensions and class.

G PVC, AWWA Pipe: AWWA C900, Class 150 and Class 200, with bell end with gasket, and
with spigot end.

1. Comply with UL 1285 for fire-service mains if indicated.
PVC Fabricated Fittings: AWWA C900, Class 150 and Class 200, with bell-and-spigot
or double-bell ends. Include elastomeric gasket in each bell.

3. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell
ends. Include elastomeric gasket in each bell.

4. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

a. Gaskets: AWWA C111, rubber

5 Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
2.2 JOINING MATERIALS

A. Refer to Division 22 Section "Common Work Results for Plumbing" for commonly used
joining materials.

B.  Brazing Filler Metals: AWS A5.8, BCuP Series.

C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
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2.4

D.  Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

PIPING SPECIALTIES

A.  Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least

equal to and ends compatible with, piping to be joined.

B.  Tubular-Sleeve Pipe Couplings:

1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be
joined.

a. Standard: AWWA C219,

GATE VALVES

A. AWWA, Cast-Iron Gate Valves:

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

2, Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicated on Drawings or a comparable product by one of the following:

American AVK Co.; Valves & Fittings Div.

American Cast Iron Pipe Co.; American Flow Control Div.
American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
Crane Co.; Crane Valve Group; Stockham Div.

East Jordan Iron Works, Inc.

McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.

McWane, Inc.; M & H Valve Company Div.

McWane, Inc.; Tyler Pipe Div.; Utilities Div.

Mueller Co.; Water Products Div.

NIBCO INC.

U.S. Pipe and Foundry Company.
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4. Nonrising-Stem, Metal-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with cast-iron or bronze
double-disc gate, bronze gate rings, bronze stem, and stem nut.

1) Standard: AWWA C500.
2)  Minimum Pressure Rating: 200 psig.
3)  End Connections: Mechanical joint.
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4)  Interior Coating: Complying with AWWA C550.
Nonrising-Stem, Resilient-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or
ductile-iron gate, resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C509.

2)  Minimum Pressure Rating: 200 psig.

3)  End Connections: Mechanical joint.

4)  Interior Coating: Complying with AWWA C550.

Nonrising-Stem, High-Pressure, Resilient-Seated Gate Valves:

a. Description: Ductile-iron body and bonnet; with bronze or ductile-iron gate,
resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C509.

2)  Minimum Pressure Rating: 250 psig.

3)  End Connections: Push on or mechanical joint.
4)  Interior Coating: Complying with AWWA C550.

OS&Y, Rising-Stem, Metal-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet, with cast-iron double disc,
bronze disc and seat rings, and bronze stem.

1)  Standard: AWWA C500.
2)  Minimum Pressure Rating: 200 psig.
3)  End Connections: Flanged.

OS&Y, Rising-Stem, Resilient-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet, with bronze or gray- or
ductile-iron gate, resilient seats, and bronze stem.

1)  Standard: AWWA C509.
2)  Minimum Pressure Rating: 200 psig.
3)  End Connections: Flanged.

B. UL/FMG, Cast-Iron Gate Valves:

1.

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

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

a. American Cast Iron Pipe Co.; American Flow Control Div.
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American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
Crane Co.; Crane Valve Group; Stockham Div.
McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.

McWane, Inc.; M & H Valve Company Div.

Mueller Co.; Water Products Div.

NIBCO INC.

U.S. Pipe and Foundry Company.
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UL/FMG, Nonrising-Stem Gate Valves:

a. Description: Iron body and bonnet with flange for indicator post, bronze seating
material, and inside screw.

1) Standards: UL 262 and FMG approved.
2)  Minimum Pressure Rating: 175 psig.
3)  End Connections: Flanged.

OS&Y, Rising-Stem Gate Valves:
a. Description: Iron body and bonnet and bronze seating material.

1)  Standards: UL 262 and FMG approved.
2)  Minimum Pressure Rating: 175 psig.
3)  End Connections: Flanged.

C. Bronze Gate Valves:

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

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

o

0OS&Y, Rising-Stem Gate Valves:
a. Description: Bronze body and bonnet and bronze stem.

1) Standards: UL 262 and FMG approved.
2)  Minimum Pressure Rating: 175 psig.
3) End Connections: Threaded.
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5. Nonrising-Stem Gate Valves:

a. Description: Class 125, Type 1, bronze with solid wedge, threaded ends, and
malleable-iron handwheel.

1)  Standard: MSS SP-80.

GATE VALVE ACCESSORIES AND SPECIALTIES

Tapping-Sleeve Assemblies:

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

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

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicated on Drawings or a comparable product by one of the following:

American Cast Iron Pipe Co.; Waterous Co. Subsidiary
East Jordan Iron Works, Inc.

Flowserve.

McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.

McWane, Inc.; M & H Valve Company Div.

Mueller Co.; Water Products Div.

U.S. Pipe and Foundry Company.
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4. Description: Sleeve and valve compatible with drilling machine.

a Standard: MSS SP-60.

b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve
with flanged outlet for new branch connection. Include sleeve matching size and
type of pipe material being tapped and with recessed flange for branch valve.

c. Valve: AWWA, cast-iron, nonrising-stem, metal-seated gate valve with one raised
face flange mating tapping-sleeve flange.

Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5
inches in diameter.

1 Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate
deepest buried valve, and socket matching valve operating nut.

Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench,
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.
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2.6

2.7

2.8

A.

CORPORATION VALVES AND CURB VALVES

Manufacturers:

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

Amcast Industrial Corporation; Lee Brass Co.

Ford Meter Box Company, Inc. (The); Pipe Products Div.
Jones, James Company.

Master Meter, Inc.

McDonald, A. Y. Mfg. Co.

Mueller Co.; Water Products Div.

Red Hed Manufacturing & Supply.

Or approved manufacturer.

FRmoe Ao o

Service-Saddle Assemblies: Comply with AWWA C800. Include saddle and valve compatible
with tapping machine.

1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for
corporation valve.

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded
inlet and outlet matching service piping material.

3. Manifold: Copper fitting with two to four inlets as required, with ends matching
corporation valves and outlet matching service piping material.

Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug or ball, and
wide tee head, with inlet and outlet matching service piping material.

Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve

boxes. Include cast-iron telescoping top section of length required for depth of burial of valve,

plug with lettering "WATER," and bottom section with base that fits over curb valve and with a

barrel approximately 3 inches in diameter.

1. Shutoff Rods: Steel, tee-handle with one pointed end, stem of length to operate deepest
buried valve, and slotted end matching curb valve.

WATER METERS

Water meters will be furnished by utility company.

BACKFLOW PREVENTERS

Reduced-Pressure-Principle Backflow Preventers:
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Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following;:

Ames Fire & Waterworks; a division of Watts Regulator Co.
Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Watts Water Technologies, Inc.

Wilkins; a Zurn company.
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Standard: ASSE 1013 or AWWA C511.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with
AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.

Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;
OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.

B. Double-Check, Backflow-Prevention Assemblies:

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

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Ames Fire & Waterworks; a division of Watts Regulator Co.
Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Flomatic Corporation.

Watts Water Technologies, Inc.

Wilkins; a Zurn company.

e Ao TP

Standard: ASSE 1015 or AWWA C510.

Operation: Continuous-pressure applications, unless otherwise indicated.

Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 and smaller;
OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
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2.9

A.

2.10

WATER METER BOXES

Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER
METER" in cover; and with slotted, open-bottom base section of length to fit over service

piping.

Description: ~ Cast-iron body and double cover for disc-type water meter, with lettering
"WATER METER" in top cover; and with separate inner cover; air space between covers; and
slotted, open-bottom base section of length to fit over service piping.

Description: ~ Polymer-concrete body and cover for disc-type water meter, with lettering
"WATER" in cover; and with slotted, open-bottom base section of length to fit over service
piping. Include vertical and lateral design loadings of 15,000 Ib minimum over 10 by 10 inches
square.

FIRE HYDRANTS

Dry-Barrel Fire Hydrants:

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

the following:

2 Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

3 Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicated on Drawings or a comparable product by one of the following:

American AVK Co.; Valves & Fittings Div.

American Cast Iron Pipe Co.; American Flow Control Div
American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
American Foundry Group, Inc.

East Jordan Iron Works, Inc.

McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.

McWane, Inc.; M & H Valve Company Div.

Mueller Co.; Water Products Div.

Troy Valve; a division of Penn-Troy Manufacturing, Inc.
U.S. Pipe and Foundry Company.

FTOr PR Mo Ae o

4,  Description: Freestanding, with one NPS 4-1/2 and two NPS 2-1/2 outlets, 5-1/4-inch
main valve, drain valve, and NPS 6 mechanical-joint inlet. Include interior coating
according to AWWA C550. Hydrant shall have cast-iron body, compression-type valve
opening against pressure and closing with pressure.

a. Standard: AWWA C502.

b. Pressure Rating: 150 psig minimum.

c. Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

d. Operating and Cap Nuts: Pentagon, 1-1/2 inches point to flat.
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e. Direction of Opening: Open hydrant valve by turning operating nut to left or
counterclockwise.
f. Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

Wet-Barrel Fire Hydrants:

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

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

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

a. American AVK Co.; Valves & Fittings Div.
b. Jones, James Company.
c. McWane, Inc.; Clow Valve Co. Div. (Corona).
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa)
e. Mueller Co.; Water Products Div.
4, Description:  Freestanding, with one NPS 4-1/2 and two NPS 2-1/2 outlets, NPS 6

2.11

threaded or flanged inlet, and base section with NPS 6 mechanical-joint inlet. Include
interior coating according to AWWA C550.

a Standard: AWWA C503.

b. Pressure Rating: 150 psig minimum.

c. Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

d. Operating and Cap Nuts: Pentagon, 1-1/2 inches point to flat.

e. Direction of Opening: Open hydrant valves by turning operating nut to left or
counterclockwise.

f Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

FIRE DEPARTMENT CONNECTIONS

Fire Department Connections

1

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

Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Elkhart Brass Mfg. Co., Inc.
Fire End & Croker Corporation
Guardian Fire Equipment, Inc.
Kidde Fire Fighting.

Potter Roemer.

oo op
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f. Reliable Automatic Sprinkler Co., Inc.

4 Description: Freestanding, with cast-bronze body, thread inlets according to NFPA 1963
and matching local fire department hose threads, and threaded bottom outlet. Include
lugged caps, gaskets, and chains; lugged swivel connection and drop clapper for each
hose-connection inlet; 18-inch-high brass sleeve; and round escutcheon plate.

Standard: UL 405.

Connections: Four NPS 2-1/2 inlets and one NPS 6 outlet.
Inlet Alignment: Square.

Finish Including Sleeve: Polished bronze.

Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE."

oo op

PART 3 - EXECUTION

3.1

3.2

A.

EARTHWORK

Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

General: Use pipe, fittings, and joining methods for piping systems according to the following
applications.

Transition couplings and special fittings with pressure ratings at least equal to piping pressure
rating may be used, unless otherwise indicated.

Do not use flanges or unions for underground piping.

Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground
piping and piping in vaults.

Underground water-service piping NPS 3/4 to NPS 3 shall be soft copper tube, ASTM B 88,
Type K; wrought-copper, solder-joint fittings; and brazed joints.

Underground water-service piping NPS 4 and NPS 6 shall be any of the following:
1. Soft copper tube, ASTM B 88, Type K; ought-copper, solder-joint fittings; and brazed
joints.

2. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed joints.

Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 shall be same as underground water-
service piping.

Aboveground Water-Service Piping NPS 3/4 to NPS 3 shall be hard copper tube, ASTM B 88,
Type K; wrought-copper, solder-joint fittings; and brazed joints.

Aboveground water-service piping NPS 4 and NPS 6 shall be any of the following
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1. Hard copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed
joints.

2. Ductile-iron, grooved-end pipe; ductile-iron, grooved-end appurtenances; and grooved
joints.

Underground Fire-Service-Main Piping NPS 4 to NPS 8 shall be the following
1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed joints.

Aboveground Fire-Service-Main Piping NPS 4 to NPS 8 shall be ductile-iron, grooved-end
pipe; ductile-iron-pipe appurtenances; and grooved joints.

Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 10 shall be
the following:

1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed joints.

Aboveground and Vault Combined Water Service and Fire-Service-Main Piping NPS 6 to
NPS 10 shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances; and grooved
joints.

VALVE APPLICATIONS

General Application: Use mechanical-joint-end valves for NPS 3 and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG,
nonrising-stem gate valves for installation with indicator posts. Use corporation valves and
curb valves with ends compatible with piping, for NPS 2 and smaller installation.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

Underground Valves, NPS 3 and Larger: AWWA, cast-iron, nonrising-stem, metal-
seated gate valves with valve box.

2 Underground Valves, NPS 4 and Larger, for Indicator Posts: UL/FMG, cast-iron,
nonrising-stem gate valves with indicator post.

3 Use the following for valves in vaults and aboveground:
a, Gate Valves, NPS 2 and Smaller: Bronze, nonrising stem.
b. Gate Valves, NPS 3 and Larger: AWWA, cast iron, OS&Y rising stem, metal
seated.

PIPING SYSTEMS - COMMON REQUIREMENTS

See Division 22 Section "Common Work Results for Plumbing" for piping-system common
requirements.
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PIPING INSTALLATION

Water-Main Connection: Tap water main according to requirements of water utility company
and of size and in location indicated.

Make connections larger than NPS 2 with tapping machine according to the following:

1. Install tapping sleeve and tapping valve according to MSS SP-60.

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.
Remove tapping machine and connect water-service piping.

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem
pointing up and with valve box.

Make connections NPS 2 and smaller with drilling machine according to the following

Install service-saddle assemblies and corporation valves in size, quantity, and
arrangement required by utility company standards.

2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for
corporation valves.

3. Use drilling machine compatible with service-saddle assemblies and corporation valves.

Drill hole in main. Remove drilling machine and connect water-service piping.

Install corporation valves into service-saddle assemblies.

Install manifold for multiple taps in water main.

Install curb valve in water-service piping with head pointing up and with service box.

b

o v

Comply with NFPA 24 for fire-service-main piping materials and installation.

1. Install copper tube and fittings according to CDA's "Copper Tube Handbook."
Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41
Install PE pipe according to ASTM D 2774 and ASTM F 645

Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.

Bury piping with depth of cover over top at least 30 inches, with top at least 12 inches below
level of maximum frost penetration.

Extend water-service piping and connect to water-supply source and building-water-piping
systems at outside face of building wall in locations and pipe sizes indicated.

1. Terminate water-service piping at building wall until building-water-piping systems are
installed. Terminate piping with caps, plugs, or flanges as required for piping material.
Make connections to building-water-piping systems when those systems are installed.

Sleeves are specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

Mechanical sleeve seals are specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."
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3.6

3.7

Install underground piping with restrained joints at horizontal and vertical changes in direction.
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
JOINT CONSTRUCTION

See Division 22 Section "Common Work Results for Plumbing" for basic piping joint
construction.

Make pipe joints according to the following:

1 Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and

AWWA MA41.
2 Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.
3 Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-

end, ductile-iron-piping couplings, gaskets, lubricant, and bolts according to coupling
manufacturer's written instructions.

4 PE Piping Insert-Fitting Joints: Use plastic insert fittings and fasteners according to
fitting manufacturer's written instructions.

5 PVC Piping Gasketed Joints: Use joining materials according to AWWA C900.
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or
ASTM D 3139 and pipe manufacturer's written instructions.

6 Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials,
with OD, and with system working pressure.

ANCHORAGE INSTALLATION

Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and
restrained-joint types that may be used include the following:

Concrete thrust blocks.

Locking mechanical joints.
Set-screw mechanical retainer glands
Bolted flanged joints.

Heat-fused joints.

Pipe clamps and tie rods.

ANV B WN

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches
Include anchorages for the following piping systems:

1 Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600
2 Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.
3 Fire-Service-Main Piping: According to NFPA 24.

Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed
ferrous anchorage devices.
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3.8 VALVE INSTALLATION

A.  AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each
underground valve with stem pointing up and with valve box.

B. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves in
vaults with stem pointing up and with vertical cast-iron indicator post.

C.  MSS Valves: Install as component of connected piping system.

D.  Corporation Valves and Curb Valves: Install each underground curb valve with head pointed
up and with service box.

39 WATER METER INSTALLATION

A.  Install water meters, piping, and specialties according to utility company's written instructions.

B.  Water Meters: Install displacement-type water meters, NPS 2 and smaller, in meter boxes with
shutoff valves on water meter inlets. Include valves on water meter outlets and valved bypass
around meters unless prohibited by authorities having jurisdiction.

C.  Water Meters: Install compound-type water meters, NPS 3 and larger, in meter vaults. Include
shutoff valves on water meter inlets and outlets and valved bypass around meters. Support
meters, valves, and piping on brick or concrete piers.

3.10 BACKFLOW PREVENTER INSTALLATION

A.  Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install according to requirements of plumbing and health department and authorities having
jurisdiction.

B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to
flooding.

C. Do not install bypass piping around backflow preventers.

D.  Support NPS 2-1/2 and larger backflow preventers, valves, and piping near floor and on brick or
concrete piers.

3.11 WATER METER BOX INSTALLATION

A.  Install water meter boxes in paved areas flush with surface.

B.  Install water meter boxes in grass or earth areas with top 2 inches above surface.
3.12 CONCRETE VAULT INSTALLATION

A.  Install precast concrete vaults according to ASTM C 891.
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3.13

A.

3.14

3.15

3.16

FIRE HYDRANT INSTALLATION

General: Install each fire hydrant with separate gate valve in supply pipe, anchor with
restrained joints or thrust blocks, and support in upright position.

Wet-Barrel Fire Hydrants: Install with valve below frost line. Provide for drainage.
AWWA Fire Hydrants: Comply with A WWA M17.

UL/FMG Fire Hydrants: Comply with NFPA 24,

FIRE DEPARTMENT CONNECTION INSTALLATION

Install protective pipe bollards three sides of each fire department connection. Pipe bollards are
specified in Division 05 Section "Metal Fabrications."

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

See Division 22 Section "Common Work Results for Plumbing" for piping connections to
valves and equipment.

Connect water-distribution piping to utility water main. Use tapping sleeve and tapping valve.
Connect water-distribution piping to interior domestic water and fire-suppression piping.

Connect waste piping from concrete vault drains to sanitary sewerage system. See Division 22
Section "Facility Sanitary Sewers" for connection to sanitary-sewer piping.

FIELD QUALITY CONTROL

Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to
stabilize system. Use only potable water.

Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.

1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold
at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and
hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints.
Remake leaking joints with new materials and repeat test until leakage is within allowed
limits.

Prepare reports of testing activities.
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3.17 IDENTIFICATION

A. Install continuous underground warning tape during backfilling of trench for underground
water-distribution piping. Locate below finished grade, directly over piping. Underground
warning tapes are specified in Division 31 Section "Earth Moving."

3.18 CLEANING
A.  Clean and disinfect water-distribution piping as follows:

l. Purge new water-distribution piping systems and parts of existing systems that have been
altered, extended, or repaired before use.

2, Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
AWWA C651 or do as follows:

a. Fill system or part of system with water/chlorine solution containing at least 50
ppm of chlorine; isolate and allow to stand for 24 hours.

b. After standing time, flush system with clean, potable water until no chlorine
remains in water coming from system.

c. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedure if biological examination shows evidence of contamination.

B.  Prepare reports of purging and disinfecting activities.

END OF SECTION 02510
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SECTION 02530 - FACILITY SANITARY SEWERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipe and fittings.

2. Nonpressure and pressure couplings.
3: Expansion joints.

4. Cleanouts.

5. Encasement for piping.

6. Manbholes.

1.2 SUBMITTALS
A.  Product Data: For expansion joints.

B. Shop Drawings: For manholes. Include plans, elevations, sections, details, and frames and
covers.

C.  Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer.

D.  Field quality-control reports.

PART 2 - PRODUCTS

2.1 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A.  Pipe and Fittings: ASTM A 74, Service and Extra-Heavy classes.
B. Gaskets: ASTM C 564, rubber.

C.  Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

2.2 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
A.  Pipe and Fittings: ASTM A 888 or CISPI 301.
B.  CISPI-Trademark, Shielded Couplings:
l. 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;:
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2;

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

ANACO-Husky.

Dallas Specialty & Mfg. Co.

Fernco Inc.

Mission Rubber Company; a division of MCP Industries, Inc.
Stant; a Tompkins company.

Tyler Pipe.

Mmoo op

Description: ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield;
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with
integral, center pipe stop.

C.  Heavy-Duty, Shielded Couplings:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

ANACO-Husky.

Clamp-All Corp.

Dallas Specialty & Mfg. Co.

Mission Rubber Company; a division of MCP Industries, Inc.
Stant; a Tompkins company.

Tyler Pipe.

Mmoo TR

Description: ASTM C 1277 and ASTM C 1540, with stainless-steel shield; stainless-
steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center

pipe stop.

D.  Cast-Iron, Shielded Couplings:

L.

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. MG Piping Products Company.

Description: ASTM C 1277 with ASTM A 48/A 48M, two-piece, cast-iron housing;
stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

E.  Unshielded Couplings:
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2.5
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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:

2 Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. ANACO-Husky

3 Description: ASTM C 1277 and ASTM C 1461, rigid, sleeve-type, reducing- or
transition-type mechanical coupling, with integral, center pipe stop, molded from
ASTM C 1440, TPE material; with corrosion-resistant-metal tension band and tightening
mechanism on each end.

DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS

Pipe: ASTM A 746, for push-on joints.

Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.

Compact Fittings: AWWA C153, ductile iron, for push-on joints.

Gaskets: AWWA C111, rubber.

DUCTILE-IRON, PRESSURE PIPE AND FITTINGS
Push-on-Joint Piping:

Pipe: AWWA C151.

Standard Fittings: AWWA C110, ductile or gray iron.

Compact Fittings: AWWA C153.

Gaskets: AWWA C111, rubber, of shape matching pipe and fittings.

AW N =

Mechanical-Joint Piping:

Pipe: AWWA C151, with bolt holes in bell.

Standard Fittings: AWWA C110, ductile or gray iron, with bolt holes in bell.

Compact Fittings: AWWA C153, with bolt holes in bells.

Glands: Cast or ductile iron; with bolt holes and high-strength, cast-iron or high-strength,
low-alloy steel bolts and nuts.

5. Gaskets: AWWA C111, rubber, of shape matching pipe, fittings, and glands.

B

ABS PIPE AND FITTINGS
ABS Sewer Pipe and Fittings: ASTM D 2751, with bell-and-spigot ends for gasketed joints.

1. NPS 3 to NPS 6 (DN 80 to DN 150): SDR 35.
2. NPS 8 to NPS 12 (DN 200 to DN 300): SDR 42.

Gaskets: ASTM F 477, elastomeric seals.
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2.6

2.7

PVC PIPE AND FITTINGS
PVC Cellular-Core Sewer Piping:

I; Pipe: ASTM F 891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-
core pipe with plain ends for solvent-cemented joints.
2 Fittings: ASTM D 3034, SDR 35, PVC socket-type fittings.

PVC Corrugated Sewer Piping:

1. Pipe: ASTM F 949, PVC corrugated pipe with bell-and-spigot ends for gasketed joints.
2. Fittings: ASTM F 949, PVC molded or fabricated, socket type.
3. Gaskets: ASTM F 477, elastomeric seals.

PVC Profile Sewer Piping:

1. Pipe: ASTMF 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for
gasketed joints.

2. Fittings: ASTM D 3034, PVC with bell ends.

3. Gaskets: ASTM F 477, elastomeric seals.

PVC Type PSM Sewer Piping:

1. Pipe: ASTM D 3034, [SDR 35] <Insert SDR>, PVC Type PSM sewer pipe with bell-
and-spigot ends for gasketed joints.

2. Fittings: ASTM D 3034, PVC with bell ends.

3. Gaskets: ASTM F 477, elastomeric seals.

PVC Gravity Sewer Piping:

1. Pipe and Fittings: ASTM F 679, T-1 wall thickness, PVC gravity sewer pipe with bell-
and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.

PVC Pressure Piping:

1. Pipe: AWWA C900, Class 100 PVC pipe with bell-and-spigot ends for gasketed joints.
2, Fittings: AWWA C900, Class 100 PVC pipe with bell ends.
3. Gaskets: ASTM F 477, elastomeric seals.

PVC Water-Service Piping:
l. Pipe: ASTM D 1785, Schedule 40 and Schedule 80 PVC, with plain ends for solvent-

cemented joints.
2. Fittings: ASTM D 2466, Schedule 40 and ASTM D 2467, Schedule 80 PVC, socket

type.
FIBERGLASS PIPE AND FITTINGS

Fiberglass Sewer Pipe: ASTM D 3262, RTRP, for gasketed joints fabricated with Type 2,
polyester resin.
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1 Liner: Reinforced thermoset.
2 Grade: Reinforced, surface layer matching pipe resin

2.8

2.9

3 Stiffness: 9 psig (62 kPa).
Fiberglass Nonpressure Fittings: ASTM D 3840, RTRF, for gasketed joints

1 Laminating Resin: Type 1, polyester resin.
2 Reinforcement: Grade with finish compatible with resin

Gaskets: ASTM F 477, elastomeric seals.

CONCRETE PIPE AND FITTINGS

Nonreinforced-Concrete Sewer Pipe and Fittings: ASTM C 14, Class 1, with bell-and-spigot or
tongue-and-groove ends for gasketed joints with ASTM C 443, rubber gaskets.

Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76.

Bell-and-spigot or tongue-and-groove ends for gasketed joints, with ASTM C 443, rubber

gaskets.
2 Class II, Wall A.
3 Class III, Wall A.
4 Class IV, Wall A,
5 Class V, Wall A,

NONPRESSURE-TYPE TRANSITION COUPLINGS

Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for
joining underground nonpressure piping. Include ends of same sizes as piping to be joined and
corrosion-resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials

For Cast-Iron Soil Pipes: ASTM C 564, rubber.

For Concrete Pipes: ASTM C 443, rubber.

For Fiberglass Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

U

Unshielded, Flexible Couplings

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide product

indicated on Drawings or comparable product by one of the following:

a. Dallas Specialty & Mfg. Co
b. Fernco Inc.
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c Logan Clay Pipe.
d. Mission Rubber Company; a division of MCP Industries, Inc.
e. NDS.
f. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

Description: Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-
metal tension band and tightening mechanism on each end.

D Ring-Type, Flexible Couplings: Elastomeric compression seal with dimensions to fit inside bell
of larger pipe and for spigot of smaller pipe to fit inside ring.

E. Shielded, Flexible Couplings

1

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Cascade Waterworks Mfg.
b. Dallas Specialty & Mfg. Co.
c. Mission Rubber Company; a division of MCP Industries, Inc.

Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

F. Ring-Type, Flexible Couplings:

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Fernco Inc.
b. Logan Clay Pipe.
c. Mission Rubber Company; a division of MCP Industries, Inc.

Description: Elastomeric compression seal with dimensions to fit inside bell of larger
pipe and for spigot of smaller pipe to fit inside ring.

G Nonpressure-Type, Rigid Couplings:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. ANACO-Husky
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2.11

3

Description: ~ ASTM C 1461, sleeve-type, reducing- or transition-type mechanical
coupling, molded from ASTM C 1440, TPE material; with corrosion-resistant-metal
tension band and tightening mechanism on each end.

PRESSURE-TYPE PIPE COUPLINGS

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

PN RN =

Cascade Waterworks Mfg.

Dresser, Inc.

Ford Meter Box Company, Inc. (The); Pipe Products Div
JCM Industries, Inc.

Romac Industries, Inc.

Smith-Blair, Inc.; a Sensus company.

Victaulic Depend-O-Lok, Inc.

Viking Johnson.

Tubular-Sleeve Couplings: AWWA C219, with center sleeve, gaskets, end rings, and bolt
fasteners.

Metal, bolted, sleeve-type, reducing or transition coupling, for joining underground pressure
piping. Include 150-psig minimum pressure rating and ends of same sizes as piping to be
joined.

Center-Sleeve Material: Manufacturer's standard.

Gasket Material: Natural or synthetic rubber

Metal Component Finish: Corrosion-resistant coating or material.

EXPANSION JOINTS AND DEFLECTION FITTINGS

Ductile-Iron, Flexible Expansion Joints

1

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following;:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. EBAA Iron, Inc.
b. Romac Industries, Inc.
c. Star Pipe Products.

Description: Compound fitting with combination of flanged and mechanical-joint ends
complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint
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sections and one¢ or more gasketed sleeve sections, rated for 250-psig minimum working
pressure and for offset and expansion indicated.

Ductile-Iron Expansion Joints:

1

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Dresser, Inc.

b. EBAA Iron, Inc.

c. JCM Industries, Inc.
d.

Smith-Blair, Inc.; a Sensus company

Description: Three-piece assembly of telescoping sleeve with gaskets and restrained-
type, ductile-iron, bell-and-spigot end sections complying with AWWA C110 or
AWWA C153. Include rating for 250-psig (1725-kPa) minimum working pressure and
for expansion indicated.

Ductile-Iron Deflection Fittings:

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:

2 Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:
a. EBAA Tron, Inc.

3 Description: Compound coupling fitting with ball joint, flexing section, gaskets, and
restrained-joint ends complying with AWWA C110 or AWWA C153. Include rating for
250-psig minimum working pressure and for up to 15 degrees of deflection.

BACKWATER VALVES

Cast-Iron Backwater Valves:

1

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Josam Company.

Smith, Jay R. Mfg. Co.

Tyler Pipe.

Watts Water Technologies, Inc.

Zurn Specification Drainage Operation; Zurn Plumbing Products Group.

© e op
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3. Description: ASME A112.14.1, gray-iron body and bolted cover, with bronze seat.
4. Horizontal type; with swing check valve and hub-and-spigot ends.

2.13

5. Combination horizontal and manual gate-valve type; with swing check valve, integral
gate valve, and hub-and-spigot ends.

6. Terminal type; with bronze seat, swing check valve, and hub inlet.

PVC Backwater Valves:

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

2 Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Canplas LLC.

b. IPS Corporation.

c. NDS.

d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

e. Sioux Chief Manufacturing Company, Inc.

f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group.

3. Description: Horizontal type; with PVC body, PVC removable cover, and PVC swing
check valve.

CLEANOUTS

Cast-Iron Cleanouts:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Josam Company.

MIFAB, Inc.

Smith, Jay R. Mfg. Co.

Tyler Pipe.

Watts Water Technologies, Inc.

Zurn Specification Drainage Operation; Zurn Plumbing Products Group.

o po o

Description: ASME A112.36.2M, round, gray-iron housing with clamping device and
round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or
spigot connection and countersunk, tapered-thread, brass closure plug.

Top-Loading Classification(s): Medium Duty and Extra-Heavy Duty.

Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and fittings.

PVC Cleanouts:
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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:

2 Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:
a. Canplas LLC.
b. IPS Corporation.
c. NDS.
d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.
e. Sioux Chief Manufacturing Company, Inc.
f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group.
3 Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and
riser to cleanout of same material as sewer piping.
ENCASEMENT FOR PIPING

Standard: ASTM A 674 or AWWA C105.

Material: Linear low-density polyethylene film of 0.008-inch or high-density, cross-laminated
polyethylene film of 0.004-inch minimum thickness.

Form: Sheet or tube.

Color: Black.

MANHOLES

Standard Precast Concrete Manholes:

1.

W

Description: ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth
indicated, with provision for sealant joints.

Diameter: 48 inches minimum unless otherwise indicated.

Ballast: Increase thickness of precast concrete sections or add concrete to base section,
as required to prevent flotation.

Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum thickness
for walls and base riser section; with separate base slab or base section with integral
floor.

Riser Sections: 4-inch minimum thickness, of length to provide depth indicated.

Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is
indicated; with top of cone of size that matches grade rings.

Joint Sealant: ASTM C 990, bitumen or butyl rubber.

Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each pipe
connection.

Steps: Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or
ASTM A 615/A 615M, deformed, 1/2-inch steel reinforcing rods encased in
ASTM D 4101, PP; wide enough to allow worker to place both feet on one step and
designed to prevent lateral slippage off step. Cast or anchor steps into sidewalls at 12- to
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10.

11.

16-inch intervals. Omit steps if total depth from floor of manhole to finished grade is less
than 60 inches .

Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, with diameter
matching manhole frame and cover, and with height as required to adjust manhole frame
and cover to indicated elevation and slope.

B.  Designed Precast Concrete Manholes:

1.

W

Description: ASTM C 913; designed according to ASTM C 890 for A-16 heavy-traffic,
structural loading; of depth, shape, and dimensions indicated, with provision for sealant
joints.

Ballast: Increase thickness of one or more precast concrete sections or add concrete to
manhole as required to prevent flotation.

Joint Sealant: ASTM C 990, bitumen or butyl rubber.

Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole
walls, for each pipe connection.

Steps: Individual FRP steps, FRP ladder, or ASTM A 615/A 615M, deformed, 1/2-inch
steel reinforcing rods encased in ASTM D 4101, PP; wide enough to allow worker to
place both feet on one step and designed to prevent lateral slippage off step. Cast or
anchor steps into sidewalls at 12- to 16-inch intervals. Omit steps if total depth from
floor of manhole to finished grade is less than 60 inches.

Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, with diameter
matching manhole frame and cover, and with height as required to adjust manhole frame
and cover to indicated elevation and slope.

C.  Fiberglass Manholes

1

NN AW

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Associated Fiberglass Enterprises
b. Containment Solutions, Inc.
c. L. F. Manufacturing, Inc.

Description: ASTM D 3753.

Diameter: 48 inches minimum unless otherwise indicated.

Ballast: Increase thickness of concrete base as required to prevent flotation.

Base Section: Concrete, 6-inch minimum thickness.

Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each pipe
connection.
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8.

10.

Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to place both
feet on one step and designed to prevent lateral slippage off step. Cast or anchor steps
into sidewalls at 12- to 16-inch intervals. Omit steps if total depth from floor of manhole
to finished grade is less than 60 inches.

Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, with diameter
matching manhole frame and cover, and with height as required to adjust manhole frame
and cover to indicated elevation and slope.

Manhole Frames and Covers

1

2

Description: Ferrous; 24-inch ID by 7- to 9-inch riser, with 4-inch-minimum-width
flange and 26-inch-diameter cover. Include indented top design with lettering cast into
cover, using wording equivalent to "SANITARY SEWER."

Material: ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated.

Manhole Frames and Covers:

1 Description: Ferrous; 24-inch ID by 7- to 9-inch riser, with 4-inch-minimum-width
flange and 26-inch-diameter cover. Include indented top design with lettering cast into
cover, using wording equivalent to "SANITARY SEWER."

2 Material: [ASTM A 536, Grade 60-40-18 ductile] [ASTM A 48/A 48M, Class 35 gray]
iron unless otherwise indicated.

CONCRETE

General: Cast-in-place concrete complying with ACI 318, ACI 350/350R, and the following:

bl S

Cement: ASTM C 150, Type IL.

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious
materials ratio.

1.
2.

Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 deformed steel.

Manhole Channels and Benches: Factory or field formed from concrete. Portland cement
design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.
Include channels and benches in manholes.

1

Channels: Concrete invert, formed to same width as connected piping, with height of
vertical sides to three-fourths of pipe diameter. Form curved channels with smooth,
uniform radius and slope.
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a. Invert Slope: 1 percent through manhole.
2. Benches: Concrete, sloped to drain into channel.

a. Slope: 4 percent.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58
maximum water/cementitious materials ratio.

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 deformed steel.

PART 3 - EXECUTION

3.1

3.2

A.

EARTHWORK

Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground sanitary sewer piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for using lubricants, cements,
and other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for branch
connections unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes
and fittings are connected. Reducing size of piping in direction of flow is prohibited.

When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of microtunneling.

Install gravity-flow, nonpressure, drainage piping according to the following:

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent unless
otherwise indicated.

2, Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in
direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place-concrete supports or anchors.

3. Install piping with 36-inch minimum cover.

4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook."
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5 Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil

Pipe and Fittings Handbook."

Install ductile-iron, gravity sewer piping according to ASTM A 746.

Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668.

Install PVC cellular-core sewer piping according to ASTM D 2321 and ASTM F 1668.

Install PVC corrugated sewer piping according to ASTM D 2321 and ASTM F 1668.

10.  Install PVC profile sewer piping according to ASTM D 2321 and ASTM F 1668.

11. Install PVC Type PSM sewer piping according to ASTM D 2321 and ASTM F 1668.

12.  Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

13. Install fiberglass sewer piping according to ASTM D 3839 and ASTM F 1668.

14. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

15  Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

© 0 o

Install force-main, pressure piping according to the following

1 Install piping with restrained joints at tee fittings and at horizontal and vertical changes in
direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place-concrete supports or anchors.

Install piping with 36-inch (915-mm) minimum cover.

Install ductile-iron pressure piping according to AWWA C600 or AWWA M41.

Install ductile-iron special fittings according to AWWA C600.

Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and
ASTM F 1668.

6 Install PVC water-service piping according to ASTM D 2774 and ASTM F 1668.

oW N

Install corrosion-protection piping encasement over the following underground metal piping
according to ASTM A 674 or AWWA C105:

1 Hub-and-spigot, cast-iron soil pipe.
2 Hubless cast-iron soil pipe and fittings.
3 Expansion joints.

Clear interior of piping and manholes of dirt and superfluous material as work progresses.
Maintain swab or drag in piping, and pull past each joint as it is completed. Place plug in end of
incomplete piping at end of day and when work stops.

PIPE JOINT CONSTRUCTION
Join gravity-flow, nonpressure, drainage piping according to the following;:

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for compression joints.

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.

3. Join hubless cast-iron soil piping according to CISPI310 and CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for hubless-coupling joints.

4. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
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5.

6.

10.

11.
12.

13.

14.

FACILITY SANITARY SEWERS

Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for elastomeric-
seal joints.

Join PVC cellular-core sewer piping according to ASTM D 2321 and ASTM F 891 for
solvent-cemented joints.

Join PVC corrugated sewer piping according to ASTM D 2321.

Join PVC profile sewer piping according to ASTM D 2321 for elastomeric-seal joints or
ASTM F 794 for gasketed joints.

Join PVC Type PSM sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.

Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.

Join fiberglass sewer piping according to ASTM D 4161 for elastomeric-seal joints.

Join nonreinforced-concrete sewer piping according to ASTM C 14 (ASTM C 14M) and
ACPA's "Concrete Pipe Installation Manual" for rubber-gasket joints.

Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasket joints.

Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

Join force-main, pressure piping according to the following:

1.

2.

3,
4,
5

Join ductile-iron pressure piping according to AWWA C600 or AWWA M41 for push-on
joints.

Join ductile-iron special fittings according to AWWA C600 or AWWA M41 for push-on
joints.

Join PVC pressure piping according to AWWA M23 for gasketed joints.

Join PVC water-service piping according to ASTM D 2855.

Join dissimilar pipe materials with pressure-type couplings.

Pipe couplings with pressure ratings at least equal to piping rating may be used in applications
below unless otherwise indicated.

1 Use nonpressure flexible couplings where required to join gravity-flow, nonpressure
sewer piping unless otherwise indicated.
a. Unshielded flexible couplings for pipes of same or slightly different OD.
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different
OD.
c. Ring-type flexible couplings for piping of different sizes where annular space
between smaller piping's OD and larger piping's ID permits installation.
MANHOLE INSTALLATION

General: Install manholes complete with appurtenances and accessories indicated.

Install precast concrete manhole sections with sealants according to ASTM C 891.

Install FRP manholes according to manufacturer's written instructions.

Form continuous concrete channels and benches between inlets and outlet.
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E.

3.5

3.6

3.7

3.8

Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches above finished surface elsewhere unless otherwise indicated.

Install manhole-cover inserts in frame and immediately below cover.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318.

BACKWATER VALVE INSTALLATION
Install horizontal-type backwater valves in piping manholes or pits.
Install combination horizontal and manual gate valves in piping and in manholes.

Install terminal-type backwater valves on end of piping and in manholes. Secure units to
sidewalls.

CLEANOUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil
pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser
extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.

1 Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic
areas.

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches
deep. Set with tops 1 inch above surrounding grade.

Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement
surface.
CONNECTIONS

Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains
specified in Division 22 Section "Sanitary Waste and Vent Piping."

Make connections to existing piping and underground manholes.

1 Use commercially manufactured wye fittings for piping branch connections. Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye
fitting plus 6-inch overlap with not less than 6 inches of concrete with 28-day
compressive strength of 3000 psi.
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2. Make branch connections from side into existing piping, NPS 4 to NPS 20. Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye
with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.

3. Make branch connections from side into existing piping, NPS 21 or larger, or to
underground manholes by cutting opening into existing unit large enough to allow 3
inches of concrete to be packed around entering connection. Cut end of connection pipe
passing through pipe or structure wall to conform to shape of and be flush with inside
wall unless otherwise indicated. On outside of pipe or manhole wall, encase entering
connection in 6 inches of concrete for minimum length of 12 inches to provide additional
support of collar from connection to undisturbed ground.

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
unless otherwise indicated.
b. Use epoxy-bonding compound as interface between new and existing concrete and

piping materials.

4, Protect existing piping and manholes to prevent concrete or debris from entering while
making tap connections. Remove debris or other extraneous material that may
accumulate.

Connect to grease, oil and sand interceptors specified in Division 22 Section "Sanitary Waste
Interceptors."

CLOSING ABANDONED SANITARY SEWER SYSTEMS

Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in
place. Include closures strong enough to withstand hydrostatic and earth pressures that may
result after ends of abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with at least 8-inch- (203-mm) thick, brick masonry
bulkheads.

2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable
methods suitable for size and type of material being closed. Do not use wood plugs.

Abandoned Manholes: Excavate around manhole as required and use either procedure below:

1. Remove manhole and close open ends of remaining piping.
Remove top of manhole down to at least 36 inches (915 mm) below final grade. Fill to
within 12 inches (300 mm) of top with stone, rubble, gravel, or compacted dirt. Fill to

top with concrete.

Backfill to grade according to Division 31 Section "Earth Moving."

IDENTIFICATION

Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange
for installation of green warning tapes directly over piping and at outside edges of underground
manholes.



KHAFRA 10ATL02-55 FACILITY SANITARY SEWERS

3.11

1

Use warning tape or detectable warning tape over ferrous piping.

2 Use detectable warning tape over nonferrous piping and over edges of underground
manholes.
FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1.

3.

4,

Submit separate report for each system inspection.
Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible between structures.

b. Deflection: Flexible piping with deflection that prevents passage of ball or
cylinder of size not less than 92.5 percent of piping diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. Exfiltration: Water leakage from or around piping.

Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.
Reinspect and repeat procedure until results are satisfactory.

Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1

w

Do not enclose, cover, or put into service before inspection and approval.

Test completed piping systems according to requirements of authorities having
jurisdiction.

Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

Submit separate report for each test.

Hydrostatic Tests: Test sanitary sewerage according to requirements of authorities
having jurisdiction and the following:

a. Fill sewer piping with water. Test with pressure of at least 10-foot head of water,
and maintain such pressure without leakage for at least 15 minutes.

Close openings in system and fill with water.

Purge air and refill with water.

Disconnect water supply.

Test and inspect joints for leaks.

ope o

Air Tests: Test sanitary sewerage according to requirements of authorities having
jurisdiction, UNI-B-6, and the following:

a. Option: Test plastic gravity sewer piping according to ASTM F 1417.
b. Option: Test concrete gravity sewer piping according to ASTM C 924.

Manholes: Perform hydraulic test according to ASTM C 969



FULTON COUNTY FIRE STATION #11 02530 - 19
KHAFRA 10ATL02-55 FACILITY SANITARY SEWERS

C. Leaksand loss in test pressure constitute defects that must be repaired.

D. Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

3.12 CLEANING

A.  Clean dirt and superfluous material from interior of piping. Flush with potable water.

END OF SECTION 221313
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C.  Leaks and loss in test pressure constitute defects that must be repaired.

D. Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

3.12 CLEANING

A.  Clean dirt and superfluous material from interior of piping. Flush with potable water.

END OF SECTION 02530
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SECTION 02620 - SUBDRAINAGE

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY
Section Includes:

1. Perforated-wall pipe and fittings.
23 Geotextile filter fabrics.

SUBMITTALS

Product Data: For geotextile filter fabrics.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

24

A.

B.

PERFORATED-WALL PIPES AND FITTINGS

Perforated PE Pipe and Fittings: ASTM F 405 or AASHTO M 252, Type CP; corrugated, for
coupled joints.

SOIL MATERIALS

Soil materials are specified in Division 31 Section "Earth Moving."

WATERPROOFING FELTS

Material: Comply with ASTM D 226, Typel, asphalt or ASTM D 227, coal-tar-saturated
organic felt.

GEOTEXTILE FILTER FABRICS

Description: Fabric of PP or polyester fibers or combination of both, with flow rate range from
110 to 330 gpm/sq. ft. when tested according to ASTM D 4491.

Structure Type: Nonwoven, needle-punched continuous filament.

1. Survivability: AASHTO M 288 Class 2.
2. Styles: Flat and sock.
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PART 3 - EXECUTION

3.1

3.2

33

A.

EARTHWORK

Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

FOUNDATION DRAINAGE INSTALLATION

Place impervious fill material on subgrade adjacent to bottom of footing after concrete footing
forms have been removed. Place and compact impervious fill to dimensions indicated, but not
less than 6 inches deep and 12 inches wide.

Lay flat-style geotextile filter fabric in trench and overlap trench sides.

Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric,
to compacted depth of not less than 4 inches.

Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.

Install drainage piping as indicated in Part3 "Piping Installation" Article for foundation
subdrainage.

Add drainage course to width of at least 6 inches on side away from wall and to top of pipe to
perform tests.

After satisfactory testing, cover drainage piping to width of at least 6 inches on side away from
footing and above top of pipe to within 12 inches of finish grade.

Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.

Place layer of waterproofing felt over top of drainage course, overlapping edges at least 4
inches.

Place backfill material over compacted drainage course. Place material in loose-depth layers
not exceeding 6 inches. Thoroughly compact each layer. Final backfill to finish elevations and
slope away from building.

UNDERSLAB DRAINAGE INSTALLATION
Excavate for underslab drainage system after subgrade material has been compacted but before
drainage course has been placed. Include horizontal distance of at least 6 inches between
drainage pipe and trench walls. Grade bottom of trench excavations to required slope, and
compact to firm, solid bed for drainage system.

Lay flat-style geotextile filter fabric in trench and overlap trench sides.

Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric,
to compacted depth of not less than 4 inches.
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3.5

3.6

Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.

Install drainage piping as indicated in Part3 "Piping Installation" Article for underslab
subdrainage.

Add drainage course to width of at least 6 inches on side away from wall and to top of pipe to
perform tests.

After satisfactory testing, cover drainage piping with drainage course to elevation of bottom of
slab, and compact and wrap top of drainage course with flat-style geotextile filter fabric.

PIPING INSTALLATION

Install piping beginning at low points of system, true to grades and alignment indicated, with
unbroken continuity of invert. Bed piping with full bearing in filtering material. Install gaskets,
seals, sleeves, and couplings according to manufacturer's written instructions and other
requirements indicated.

1. Foundation Subdrainage: Install piping level and with a minimum cover of 36 inches
unless otherwise indicated.

2. Underslab Subdrainage: Install piping level.

3. Lay perforated pipe with perforations down.

4. Excavate recesses in trench bottom for bell ends of pipe. Lay pipe with bells facing
upslope and with spigot end entered fully into adjacent bell.

Use increasers, reducers, and couplings made for different sizes or materials of pipes and
fittings being connected. Reduction of pipe size in direction of flow is prohibited.

Install thermoplastic piping according to ASTM D 2321

PIPE JOINT CONSTRUCTION

Join perforated PE pipe and fittings with couplings according to ASTM D 3212 with loose
banded, coupled, or push-on joints.

Special Pipe Couplings: Join piping made of different materials and dimensions with special
couplings made for this application. Use couplings that are compatible with and fit materials
and dimensions of both pipes.

BACKWATER VALVE INSTALLATION

Comply with requirements for backwater valves specified in Division 33 Section "Storm Utility
Drainage Piping."

Install horizontal backwater valves in header piping downstream from perforated subdrainage
piping.

Install horizontal backwater valves in piping in manholes or pits where indicated.
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3.7 CLEANOUT INSTALLATION
A. Comply with requirements for cleanouts specified in Division 33 Section "Storm Utility
Drainage Piping."
B.  Cleanouts for Foundation Subdrainage:

l. Install cleanouts from piping to grade. Locate cleanouts at beginning of piping run and at
changes in direction. Install fittings so cleanouts open in direction of flow in piping.

2, In vehicular-traffic areas, use NPS 4 cast-iron soil pipe and fittings for piping branch
fittings and riser extensions to cleanout. Set cleanout frames and covers in a cast-in-place
concrete anchor, 18 by 18 by 12 inches deep. Set top of cleanout flush with grade.

3% In nonvehicular-traffic areas, use NPS 4 cast-iron or PVC pipe and fittings for piping
branch fittings and riser extensions to cleanout. Set cleanout frames and covers in a cast-
in-place concrete anchor, 12 by 12 by 4 inches deep. Set top of cleanout 1 inch above
grade.

4. Comply with requirements for concrete specified in Division 03 Section "Cast-in-Place
Concrete."

C.  Cleanouts for Underslab Subdrainage:

1. Install cleanouts and riser extensions from piping to top of slab. Locate cleanouts at
beginning of piping run and at changes in direction. Install fittings so cleanouts open in
direction of flow in piping.

2. Use NPS 4 cast-iron soil pipe and fittings for piping branch fittings and riser extensions
to cleanout flush with top of slab.

3.8 CONNECTIONS
A.  Comply with requirements for piping specified in Division 33 Section "Storm Utility Drainage

Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

B.  Connect low elevations of subdrainage system to building's solid-wall-piping storm drainage
system.
C.  Where required, connect low elevations of foundation subdrainage to stormwater sump pumps.

Comply with requirements for sump pumps specified in Division 22 Section "Sump Pumps."

3.9 FIELD QUALITY CONTROL
A.  Tests and Inspections:

1. After installing drainage course to top of piping, test drain piping with water to ensure
free flow before backfilling.

2. Remove obstructions, replace damaged components, and repeat test until results are
satisfactory.

B.  Drain piping will be considered defective if it does not pass tests and inspections.
C.  Prepare test and inspection reports.
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3.10 CLEANING
A.  Clear interior of installed piping and structures of dirt and other superfluous material as work

progresses. Maintain swab or drag in piping and pull past each joint as it is completed. Place
plugs in ends of uncompleted pipe at end of each day or when work stops.

END OF SECTION 02620
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SECTION 02630 - FACILITY STORM DRAINAGE PIPING

PART 1 - GENERAL

1.1

A,

B.

1.2

A.

B.

13

A.

B.

SUMMARY
Section Includes:

1. Pipe, tube, and fittings.
28 Specialty pipe fittings.

Related Section:

1. Division 02 Section "Storm Utility Drainage Piping" for storm drainage piping outside
the building,.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF/ANSI 14, "Plastics Piping System Components and Related Materials," for
plastic piping components. Include marking with "NSF-drain" for plastic drain piping and
"NSF-sewer" for plastic sewer piping.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service class.

Gaskets: ASTM C 564, rubber.
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2.4

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A.  Pipe and Fittings: ASTM A 888 or CISPI 301.

B.  CISPI, Hubless-Piping Couplings:

1

(98]

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;:

ANACO-Husky.

Dallas Specialty & Mfg. Co.

Fernco Inc.

Matco-Norca, Inc.

MIFAB, Inc.

Mission Rubber Company; a division of MCP Industries, Inc
Stant.

Tyler Pipe.

S 0 a0 op

Standards: ASTM C 1277 and CISPI 310.
Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

C.  Heavy-Duty, Hubless-Piping Couplings:

1

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

ANACO-Husky.

Clamp-All Corp.

Dallas Specialty & Mfg. Co.

MIFAB, Inc.

Mission Rubber Company; a division of MCP Industries, Inc.
Stant.

g Tyler Pipe.

o a0 o

Standards: ASTM C 1277 and ASTM C 1540.
Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

COPPER TUBE AND FITTINGS

A.  Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

Copper Drainage Fittings: ASME B16.23, cast-copper fittings or ASME B16.29, wrought-
copper, solder-joint fittings.

C Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
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2.6

2.7

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-
inch maximum thickness unless thickness or specific material is indicated.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

ABS PIPE AND FITTINGS

Solid-Wall ABS Pipe: ASTM D 2661, Schedule 40.

Cellular-Core ABS Pipe: ASTM F 628, Schedule 40.

ABS Socket Fittings: ASTM D 2661, made to ASTM D 3311, drain, waste, and vent patterns.

Solvent Cement: ASTM D 2235.

PVC PIPE AND FITTINGS
Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.

Adhesive Primer: ASTM F 656.

Solvent Cement: ASTM D 2564.

SPECIALTY PIPE FITTINGS
Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in
OD's or of different materials. Include end connections same size as and compatible with
pipes to be joined.

24 Fitting-Type Transition Couplings: Manufactured piping coupling or specified-piping-
system fitting.

3 Unshielded, Nonpressure Transition Couplings:

a, Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1)  Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Mission Rubber Company; a division of MCP Industries, Inc.

4)  Plastic Oddities; a division of Diverse Corporate Technologies, Inc.
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b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening mechanism on
each end.

d. Sleeve Materials:

1)  For Cast-Iron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3)  For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible
with pipe materials being joined.

4. Shielded, Nonpressure Transition Couplings:

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

1)  Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

b. Standard: ASTM C 1460.

c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant
outer shield and corrosion-resistant-metal tension band and tightening mechanism
on each end.

PART 3 - EXECUTION

3.1

3.2

A.

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in Division 31
Section "Earth Moving."

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless

deviations from layout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal

Install piping at indicated slopes.
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F.

G.

©c z £ r

T

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Make changes in direction for storm drainage piping using appropriate branches, bends, and
long-sweep bends. Do not change direction of flow more than 90 degrees. Use proper size of
standard increasers and reducers if pipes of different sizes are connected. Reducing size of
drainage piping in direction of flow is prohibited.

Lay buried building storm drainage piping beginning at low point of each system. Install true to
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past
each joint as completed.

Install storm drainage piping at the following minimum slopes unless otherwise indicated:

1. Building Storm Drain: 1 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percentdownward in direction of flow for piping NPS 4 and larger.
2. Horizontal Storm-Drainage Piping: 1 percent downward in direction of flow.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105
Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

Install aboveground ABS piping according to ASTM D 2661.

Install aboveground PVC piping according to ASTM D 2665.

Install underground [ABS] [and] [PVC] piping according to ASTM D 2321.

Plumbing Specialties:

1 Install backwater valves in storm drainage gravity-flow piping. Comply with
requirements for backwater valves specified in Division 22 Section "Storm Drainage
Piping Specialties."

2. Install cleanouts at grade and extend to where building storm drains connect to building

storm sewers in storm drainage gravity-flow piping. Install cleanout fitting with closure
plug inside the building in storm drainage force-main piping. Comply with requirements
for cleanouts specified in Division 22 Section "Storm Drainage Piping Specialties."

3 Install drains in storm drainage gravity-flow piping. Comply with requirements for
drains specified in Division 22 Section "Storm Drainage Piping Specialties."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
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34

3.5

S

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION

Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron
Soil Pipe and Fittings Handbook" for compression joints.

Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

Join copper tube and fittings with soldered joints according to ASTM B 828 procedure. Use
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

Plastic, Nonpressure-Piping, Solvent-Cemented Joints: Clean and dry joining surfaces. Join
pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.

3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's
2. In Drainage Piping: Shielded, nonpressure transition couplings.
VALVE INSTALLATION

Backwater Valves: Install backwater valves in piping subject to backflow

Horizontal Piping: Horizontal backwater valves. Use normally closed type unless
otherwise indicated.
2 Install backwater valves in accessible locations.
Comply with requirements for backwater valves specified in Division 22 Section "Storm
Drainage Piping Specialties."

(V%)
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3.6 HANGER AND SUPPORT INSTALLATION
A.  Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
1 Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2 Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3 Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4 Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5 Vertical Piping: MSS Type 8 or Type 42, clamps.
6 Individual, Straight, Horizontal Piping Runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
7 Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
8 Base of Vertical Piping: MSS Type 52, spring hangers.
B.  Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
C.  Support vertical piping and tubing at base and at each floor.
D.  Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
E.  Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
6. Spacing for 10-foot pipe lengths may be increased to 10 feet. Spacing for fittings is
limited to 60 inches.
F. Install supports for vertical cast-iron soil piping every 15 feet.
G Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1 NPS 1-1/4: 72 inches with 3/8-inch rod.
2 NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
3 NPS 2-1/2: 108 inches with 1/2-inch rod.
4 NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
5 NPS 6: 10 feet with 5/8-inch rod.
6 NPS 8: 10 feet with 3/4-inch rod.
H. Install supports for vertical copper tubing every 10 feet.
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L.

3.7

3.8

39

Install hangers for ABS and PVC piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
NPS 3: 48 inches with 1/2-inch rod.

NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

ZEs (2] R

Install supports for vertical ABS and PVC piping every 48 inches.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Connect interior storm drainage piping to exterior storm drainage piping. Use transition fitting
to join dissimilar piping materials.

Connect storm drainage piping to roof drains and storm drainage specialties.

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover
flush with floor.

2. Install horizontal backwater valves with cleanout cover flush with floor.

3. Comply with requirements for backwater valves, cleanouts and drains specified in

Division 22 Section "Storm Drainage Piping Specialties.”
Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.
IDENTIFICATION
Identify exposed storm drainage piping. Comply with requirements for identification specified
in Division 22 Section "Identification for Plumbing Piping and Equipment."
FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in.
2.  Final Inspection: Arrange for final inspection by authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.
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C.  Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D.  Test storm drainage piping according to procedures of authorities having jurisdiction or, in
absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage
piping until it has been tested and approved. Expose work that was covered or concealed
before it was tested.

3. Test Procedure: Test storm drainage piping, except outside leaders, on completion of
roughing-in. Close openings in piping system and fill with water to point of overflow,
but not less than 10-foot head of water. From 15 minutes before inspection starts until
completion of inspection, water level must not drop. Inspect joints for leaks.

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

S. Prepare reports for tests and required corrective action.

3.10 CLEANING
A.  Clean interior of piping. Remove dirt and debris as work progresses.
B Protect drains during remainder of construction period to avoid clogging with dirt and debris
and to prevent damage from traffic and construction work.
C Place plugs in ends of uncompleted piping at end of day and when work stops.
3.11 PIPING SCHEDULE
A.  Flanges and unions may be used on aboveground pressure piping unless otherwise indicated
B.  Aboveground storm drainage piping NPS 6 and smaller shall be any of the following:

l. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping couplings;
and coupled joints.

3. Copper DWV tube, copper drainage fittings, and soldered joints.

4. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints.

5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

6. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

C.  Aboveground, storm drainage piping NPS 8 and larger shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping couplings;
and coupled joints.

Copper DWV tube, copper drainage fittings, and soldered joints.

4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

Lo
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5.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

D.  Underground storm drainage piping NPS 6 and smaller shall be any of the following:

1.

Sl

Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping couplings;
and coupled joints.

Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints.

Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

E.  Underground, storm drainage piping NPS 8 and larger shall be any of the following:

—_

(98]

Extra Heavy Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, cast-iron, hubless-piping
couplings; and coupled joints.

Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

Cellular-core, sewer and drain series, PVC pipe; PVC socket fittings; and solvent-
cemented joints.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION 02630
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SECTION 02631 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

Stormwater inlets.
0. Pipe outlets.

1. Pipe and fittings.

2. Channel drainage systems.

3. Encasement for piping.

4. Manholes.

5. Cleanouts.

6. Nonpressure transition couplings.
7. Expansion joints.

8. Catch basins.

9.

1

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings:
1. Manholes: Include plans, elevations, sections, details, frames, and covers.
2. Catch basins and stormwater inlets. Include plans, elevations, sections, details, frames,

covers, and grates.
Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer.

Field quality-control reports.

PROJECT CONDITIONS

Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of service.
2 Do not proceed with interruption of service without Architect's written permission.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

CONCRETE PIPE AND FITTINGS
Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76.

1. Bell-and-spigot ends and sealant joints with ASTM C 990, bitumen or butyl-rubber

sealant.
2. Class 11, Wall A.
3. Class III, Wall A.
4. Class IV, Wall A.
5. Class V, Wall A.

NONPRESSURE TRANSITION COUPLINGS

Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for
joining underground nonpressure piping. Include ends of same sizes as piping to be joined, and
corrosion-resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

1. For Concrete Pipes: ASTM C 443, rubber.

Unshielded, Flexible Couplings:

1. Description:  Elastomeric sleeve with corrosion-resistant-metal tension band and
tightening mechanism on each end.

Shielded, Flexible Couplings:

1. Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

Ring-Type, Flexible Couplings:

1 Description: Elastomeric compression seal with dimensions to fit inside bell of larger
pipe and for spigot of smaller pipe to fit inside ring.

MANHOLES

Standard Precast Concrete Manholes:

L, Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with
provision for sealant joints.

2. Diameter: 48 inches minimum unless otherwise indicated.

3. Ballast: Increase thickness of precast concrete sections or add concrete to base section as
required to prevent flotation.
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2.4

4. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum thickness
for walls and base riser section, and separate base slab or base section with integral floor.
Riser Sections: 4-inch minimum thickness, and lengths to provide depth indicated.

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is
indicated, and top of cone of size that matches grade rings.

7. Joint Sealant: ASTM C 990, bitumen or buty] rubber.

8. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each pipe
connection.

9, Steps: Individual FRP steps; FRP ladder; or ASTM A 615/A 615M, deformed, 1/2-inch
(13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow
worker to place both feet on one step and designed to prevent lateral slippage off step.
Cast or anchor steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit
steps if total depth from floor of manhole to finished grade is less than 60 inches.

10.  Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter
of manhole frame and cover, and height as required to adjust manhole frame and cover to
indicated elevation and slope.

wn

Manbhole Frames and Covers

1 Description: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch- minimum width
flange and 26-inch- diameter cover. Include indented top design with lettering cast into
cover, using wording equivalent to "STORM SEWER."

2 Material: ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated.

CONCRETE

General: Cast-in-place concrete according to ACI 318, ACI 350/350R, and the following:
Cement: ASTM C 150, Type II.

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

SN =

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious
materials ratio.

1 Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2 Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

Manhole Channels and Benches: Factory or field formed from concrete. Portland cement

design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.

Include channels and benches in manholes.

1 Channels: Concrete invert, formed to same width as connected piping, with height of
vertical sides to three-fourths of pipe diameter. Form curved channels with smooth,
uniform radius and slope.

a. Invert Slope: 1 percent through manhole.

2. Benches: Concrete, sloped to drain into channel.
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2.5

2.6

a. Slope: 4 percent.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58
maximum water/cementitious materials ratio.

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.

2, Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel
CATCH BASINS

Standard Precast Concrete Catch Basins

1 Description:  ASTM C 478, precast, reinforced concrete, of depth indicated, with
provision for sealant joints.

2 Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum thickness
for walls and base riser section, and separate base slab or base section with integral floor.

3 Riser Sections: 4-inch minimum thickness, 48-inch diameter, and lengths to provide
depth indicated.

4 Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is

indicated. Top of cone of size that matches grade rings.

5 Joint Sealant: ASTM C 990, bitumen or butyl rubber.

6 Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch total
thickness, that match 24-inch- diameter frame and grate.

7 Steps: Individual FRP steps; FRP ladder; or ASTM A 615/A 615M, deformed, 1/2-inch
(13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow
worker to place both feet on one step and designed to prevent lateral slippage off step.
Cast or anchor steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit
steps if total depth from floor of manhole to finished grade is less than 60 inches.

8 Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to
base section.

Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural
loading. Include flat grate with small square or short-slotted drainage openings.

1. Size: 24 by 24 inches minimum unless otherwise indicated.
2. Grate Free Area: Approximately 50 percent unless otherwise indicated.

Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural
loading. Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, and 26-

inch-diameter flat grate with small square or short-slotted drainage openings.

1. Grate Free Area: Approximately 50 percent unless otherwise indicated.

STORMWATER INLETS

Curb Inlets: Made with vertical curb opening, of materials and dimensions according to GDOT
and Fulton County standards.



FULTON COUNTY FIRE STATION #11 02631 -5

KHAFRA 10ATLO02-55 STORM UTILITY DRAINAGE PIPING
B.  Gutter Inlets: Made with horizontal gutter opening of materials and dimensions according to
Fulton County standards. Include heavy-duty frames and grates.
C.  Frames and Grates: Heavy duty, of materials and dimensions according to GDOT and Fulton
County standards.
2.7 PIPE OUTLETS
A. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides.
B. Riprap Basins: Broken, irregularly sized and shaped, graded stone according to NSSGA's
"Quarried Stone for Erosion and Sediment Control."
1. Average Size: NSSGA No. R-3, screen opening 2 inches.
C.  Filter Stone: According to NSSGA's "Quarried Stone for Erosion and Sediment Control,"
No. FS-2, No. 4 screen opening, average-size graded stone.
D.  Energy Dissipaters: According to NSSGA's "Quarried Stone for Erosion and Sediment

Control," No. A-1, 3-ton average weight armor stone, unless otherwise indicated.

PART 3 - EXECUTION

3.1

3.2

A.

EARTHWORK

Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground storm drainage piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for use of lubricants, cements,
and other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for branch
connections unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes
and fittings are connected. Reducing size of piping in direction of flow is prohibited.

When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of microtunneling.
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34

3.5

3.6

m Yoo oW p

3.7

Install gravity-flow, nonpressure drainage piping according to the following:

1. Install piping pitched down in direction of flow.

2. Install piping with 48-inch minimum cover.

3. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

PIPE JOINT CONSTRUCTION

Join gravity-flow, nonpressure drainage piping according to the following:

1. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasketed joints.

MANHOLE INSTALLATION

General: Install manholes, complete with appurtenances and accessories indicated.

Install precast concrete manhole sections with sealants according to ASTM C 891.

Where specific manhole construction is not indicated, follow manhole manufacturer's written
instructions.

Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches above finished surface elsewhere unless otherwise indicated.
CATCH BASIN INSTALLATION

Set frames and grates to elevations indicated.

STORMWATER INLET AND OUTLET INSTALLATION

Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.

Construct riprap of broken stone, as indicated.

Install outlets that spill onto grade, anchored with concrete, where indicated.

Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.

Construct energy dissipaters at outlets, as indicated.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318.
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A.

C.

STORM UTILITY DRAINAGE PIPING

CONNECTIONS

Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified
in Division 22 Section "Facility Storm Drainage Piping."

Make connections to existing piping and underground manholes.

1

Use commercially manufactured wye fittings for piping branch connections. Remove
section of existing pipe; install wye fitting into existing piping; and encase entire wye
fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day
compressive strength of 3000 psi.

Make branch connections from side into existing piping, NPS 4 to NPS 20. Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye
with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.
Make branch connections from side into existing piping, NPS 21 or larger, or to
underground manholes and structures by cutting into existing unit and creating an
opening large enough to allow 3 inches of concrete to be packed around entering
connection. Cut end of connection pipe passing through pipe or structure wall to
conform to shape of and be flush with inside wall unless otherwise indicated. On outside
of pipe, manhole, or structure wall, encase entering connection in 6 inches of concrete for
minimum length of 12 inches to provide additional support of collar from connection to
undisturbed ground.

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
unless otherwise indicated.
b. Use epoxy-bonding compound as interface between new and existing concrete and

piping materials.

Protect existing piping, manholes, and structures to prevent concrete or debris from
entering while making tap connections. Remove debris or other extraneous material that
may accumulate.

Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be
used in applications below unless otherwise indicated.

Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure
sewer piping unless otherwise indicated.

a. Unshielded flexible couplings for same or minor difference OD pipes.

b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different
OD.

c. Ring-type flexible couplings for piping of different sizes where annular space

between smaller piping's OD and larger piping's ID permits installation.

IDENTIFICATION

Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange
for installation of green warning tape directly over piping and at outside edge of underground

structures.
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1. Use warning tape or detectable warning tape over ferrous piping.

2. Use detectable warning tape over nonferrous piping and over edges of underground
structures.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1 Submit separate reports for each system inspection.
Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible between structures.

b. Deflection: Flexible piping with deflection that prevents passage of ball or
cylinder of size not less than 92.5 percent of piping diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

€. Exfiltration: Water leakage from or around piping.

3 Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.

4 Reinspect and repeat procedure until results are satisfactory.

Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.
Test completed piping systems according to requirements of authorities having
jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

4, Submit separate report for each test.

5. Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities

having jurisdiction, UNI-B-6, and the following;:

a. Exception: Piping with soiltight joints unless required by authorities having
Jjurisdiction.

b. Option: Test concrete piping according to ASTM C 924.

Leaks and loss in test pressure constitute defects that must be repaired.

Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

END OF SECTION 02631
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SECTION 02741 - ASPHALT PAVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY
Section Includes:

Cold milling of existing hot-mix asphalt pavement.
Hot-mix asphalt patching.

Hot-mix asphalt paving.

Hot-mix asphalt paving overlay.
Pavement-marking paint.

W oW N —

Related Sections:

1 Division 02 Section "Earth Moving" for aggregate subbase and base courses and for
aggregate pavement shoulders.
2 Division 02 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at

paving terminations.

SUBMITTALS
Product Data: For each type of product indicated. Include technical data and tested physical
and performance properties.

1. Job-Mix Designs: For each job mix proposed for the Work.

Material Certificates: For each paving material, from manufacturer

QUALITY ASSURANCE

Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by
Georgia Department of Transportation (GDOT).

Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of GDOT for asphalt paving work.

Measurement and payment provisions and safety program submittals included in standard
specifications do not apply to this Section.

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively

damp, if rain is imminent or expected before time required for adequate cure, or if the following
conditions are not met:
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1. Tack Coat: Minimum surface temperature of 60 deg F.
Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at time of
placement.
3. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement.
B Pavement-Marking Paint: Proceed with pavement marking only on clean, dry surfaces and at a

minimum ambient or surface temperature of 40 degF for oil-based materials, 55 degF for
water-based materials, and not exceeding 95 deg F.

PART 2 - PRODUCTS

2.1

A.

22

23

AGGREGATES

Coarse Aggregate: ASTM D 692, sound; angular crushed stone, crushed gravel, or cured,
crushed blast-furnace slag.

Fine Aggregate: ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared
from stone, gravel, cured blast-furnace slag, or combinations thereof.

ASPHALT MATERIALS

Asphalt Binder: AASHTO M 320 or AASHTO MP 1a, PG 64-22.

Tack Coat: ASTM D 977 emulsified asphalt, or ASTM D 2397 cationic emulsified asphalt,
slow setting, diluted in water, of suitable grade and consistency for application.

AUXILIARY MATERIALS

Herbicide: Commercial chemical for weed control, registered by the EPA. Provide in granular,
liquid, or wettable powder form.

Pavement-Marking Paint: MPI #32 Alkyd Traffic Marking Paint.

I. Color: White.

Pavement-Marking Paint: MPI #97 Latex Traffic Marking Paint.

1. Color: White.

Glass Beads: AASHTO M 247, Type 1.

Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive
strength, 4-1/2 inches (115 mm) high by 9 inches (225 mm) wide by 72 inches (1800 mm) long.

Provide chamfered corners, drainage slots on underside, and holes for anchoring to substrate.

Dowels: Galvanized steel, 3/4-inch (19-mm) diameter, 10-inch (254-mm) minimum
length.
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Wheel Stops:  Solid, integrally colored, 96 percent recycled HDPE or commingled
postconsumer and postindustrial recycled plastic; UV stabilized; 4 inches (100 mm) high by 6
inches (150 mm) wide by 72 inches (1800 mm) long. Provide chamfered corners, drainage slots
on underside, and holes for anchoring to substrate.

1. Dowels: Galvanized steel, 3/4-inch (19-mm) diameter, 10-inch (254-mm) minimum
length.

2, Adhesive: As recommended by wheel-stop manufacturer for application to asphalt
pavement.

MIXES

Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having
jurisdiction; designed according to procedures in AI MS-2, "Mix Design Methods for Asphalt
Concrete and Other Hot-Mix Types"; and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where
Project is located.

2. Base Course: As shown.

3. Surface Course: As shown.

PART 3 - EXECUTION

3.1

A.

32

33

EXAMINATION

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

Proceed with paving only after unsatisfactory conditions have been corrected.

COLD MILLING

Clean existing pavement surface of loose and deleterious material immediately before cold
milling. Remove existing asphalt pavement by cold milling to grades and cross sections
indicated.

1. Mill to a depth of 2 inches.

PATCHING

Hot-Mix Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement
section to sound base. Excavate rectangular or trapezoidal patches, extending 12 inches into
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove
excavated material. Recompact existing unbound-aggregate base course to form new subgrade.

Tack Coat: Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix
asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd.
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3.5

3.6

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
Remove spillages and clean affected surfaces.

Patching: Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch
and, while still hot, compact flush with adjacent surface.

SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious material
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

HOT-MIX ASPHALT PLACING

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of
mix. Place each course to required grade, cross section, and thickness when compacted.

1 Spread mix at minimum temperature of 250 deg F.
2 Regulate paver machine speed to obtain smooth, continuous surface free of pulls and
tears in asphalt-paving mat.

Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser
width are required.

Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools
to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

JOINTS

Construct joints to ensure a continuous bond between adjoining paving sections. Construct
joints free of depressions, with same texture and smoothness as other sections of hot-mix
asphalt course.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches.

Construct transverse joints at each point where paver ends a day's work and resumes
work at a subsequent time. Construct these joints using either "bulkhead" or "papered”
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving
Operations."

W
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3.7 COMPACTION
A.  General: Begin compaction as soon as placed hot-mix paving will bear roller weight without

3.8

excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-
plate compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade,
and smoothness. Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix
asphalt course has been uniformly compacted to the following density:

1. Average Density: 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled
and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.
INSTALLATION TOLERANCES

Pavement Thickness: Compact each course to produce the thickness indicated within the
following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Pavement Surface Smoothness: Compact each course to produce a surface smoothness within
the following tolerances as determined by using a 10-foot straightedge applied transversely or
longitudinally to paved areas:

1. Base Course: 1/4 inch.
2. Surface Course: 1/8 inch.
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3.9 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified
with Architect.

B.  Allow paving to age for 30 days before starting pavement marking,.

C.  Sweep and clean surface to eliminate loose material and dust.

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide
a minimum wet film thickness of 15 mils.

3.10 WHEEL STOPS

A.  Install wheel stops in bed of adhesive as recommended by manufacturer.

B.  Securely attach wheel stops to pavement with not less than two galvanized-steel dowels
embedded at one-quarter to one-third points. Securely install dowels into pavement and bond to
wheel stop. Recess head of dowel beneath top of wheel stop.

3.11 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B.  Replace and compact hot-mix asphalt where core tests were taken.

C. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.

3.12 DISPOSAL
A.  Except for material indicated to be recycled, remove excavated materials from Project site and

legally dispose of them in an EPA-approved landfill.

END OF SECTION 02741
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SECTION 02751 - CONCRETE PAVING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

C.

1.3

A.

B.

SUMMARY

Section Includes:

1. Driveways.

2, Roadways.

3. Parking lots.

4. Curbs and gutters.
5. Walks.
SUBMITTALS

Product Data: For each type of product indicated.

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

Other Action Submittals:

1. 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.

QUALITY ASSURANCE

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.

ACI Publications: Comply with ACI 301 unless otherwise indicated.

PART 2 - PRODUCTS

2.1

A.

B.

C.

STEEL REINFORCEMENT

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn
steel wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.
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D.  Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

E.  Deformed-Steel Wire: ASTM A 496/A 496M.

F. Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars; zinc coated (galvanized) after
fabrication according to ASTM A 767/A 767M, Class I coating. Cut bars true to length with
ends square and free of burrs.

G.  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.

2.2 CONCRETE MATERIALS

A. Cementitious Material: Use the following cementitious materials, of same type, brand, and
source throughout Project:

1. Portland Cement: ASTM C 150, gray portland cement Type I/Il. Supplement with the
following:
a. Fly Ash: ASTM C 618, Class C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

2. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag cement.

B. Normal-Weight Aggregates: ASTM C 33, Class 4S, uniformly graded. Provide aggregates
from a single source.

C.  Water: Potable and complying with ASTM C 94/C 94M.

D.  Air-Entraining Admixture: ASTM C 260.

E.  Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

23 FIBER REINFORCEMENT

A.  Synthetic Fiber: Monofilament polypropylene fibers engineered and designed for use in

concrete paving, complying with ASTM C 1116/C 1116M, Type II1, 1/2 to 1-1/2 inches long,.
24 CURING MATERIALS

A.  Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. dry.

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

sheet.
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C.  Water: Potable.

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

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating,.

F. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B,
dissipating.

2.5 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.

2.6 PAVEMENT MARKINGS

A.  Pavement-Marking Paint: Latex, waterborne emulsion, lead and chromate free, ready mixed,
complying with FS TT-P-1952, Type II, with drying time of less than three minutes.
1. Color: White.

B.  Pavement-Marking Paint: MPI #97 Latex Traffic Marking Paint.

1. Color: White.
2.7 WHEEL STOPS

A.  Wheel Stops: Precast, air-entrained concrete, or Solid, integrally colored, 96 percent recycled
HDPE, or commingled postconsumer and postindustrial recycled rubber or plastic; UV
stabilized.

1 Color: Yellow.
Dowels: Galvanized steel, 3/4 inch in diameter, 10-inch minimum length.
3. Adhesive: As recommended by wheel stop manufacturer for application to concrete
pavement.
2.8 CONCRETE MIXTURES
A.  Prepare design mixtures, proportioned according to ACI 301, with the following properties:

1. Compressive Strength (28 Days): 4500 psi.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
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3. Slump Limit: 4 inches, plus or minus 1 inch.
4, Air Content: 5-1/2 percent plus or minus 1.5 percent.

B.

()

D.

2.9

A.

Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate,
but not less than 1.0 Ib/cu. yd.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions.
CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above
90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

33

A.

EXAMINATION AND PREPARATION

Proof-roll prepared subbase surface below [concrete paving] <Insert locations™> to identify soft
pockets and arcas of excess yielding.

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

EDGE FORMS AND SCREED CONSTRUCTION

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.

Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

STEEL REINFORCEMENT

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.
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34 JOINTS
A.  General: Form construction, isolation, and contraction joints and tool edges true to line, with

3.5

3.6

faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

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.

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

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, to match jointing of existing adjacent concrete paving:

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.

CONCRETE PLACEMENT

Moisten subbase to provide a uniform dampened condition at time concrete is placed.

Comply with ACI301 requirements for measuring, mixing, transporting, placing, and
consolidating concrete.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push
or drag concrete into place or use vibrators to move concrete into place.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleed water appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

FLOAT FINISHING
General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform
granular texture.

1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.
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2 Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished

concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.
3 Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

3.7

3.8

3.9

finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular
to line of traffic.

Slip-Resistive Aggregate Finish: Before final floating, spread slip-resistive aggregate finish on
paving surface according to manufacturer's written instructions.

Cure concrete with curing compound recommended by slip-resistive aggregate
manufacturer. Apply curing compound immediately after final finishing.

2 After curing, lightly work surface with a steel wire brush or abrasive stone and water to
expose nonslip aggregate.

CONCRETE PROTECTION AND CURING

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

Comply with ACI 306.1 for cold-weather protection.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. xh before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and

bull floating or darbying concrete but before float finishing.

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound, or a combination of these.

PAVING TOLERANCES

Comply with tolerances in ACI 117 and as follows

1. Elevation: 3/4 inch.

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

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

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

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

PAVEMENT MARKING

Allow concrete paving to cure for a minimum of [28] <Insert number> days and be dry before
starting pavement marking.

Sweep and clean surface to eliminate loose material and dust.
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C.

3.10

3.11

Apply paint with mechanical equipment to produce markings of dimensions indicated with
uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum wet
film thickness of 15 mils.

WHEEL STOPS

Install wheel stops in bed of adhesive applied as recommended by manufacturer.

Securely attach wheel stops to paving with not less than two galvanized-steel dowels located at
one-quarter to one-third points. Install dowels in drilled holes in the paving and bond dowels to
wheel stop. Recess head of dowel beneath top of wheel stop.

REPAIRS AND PROTECTION

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.

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.

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 02751
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SECTION 02764 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Cold-applied joint sealants.

Cold-applied, jet-fuel-resistant joint sealants.
Hot-applied joint sealants.

Hot-applied, jet-fuel-resistant joint sealants.

AW N =

1.2 SUBMITTALS

A.  Product Data: For each joint-sealant product indicated.

B.  Samples: For each kind and color of joint sealant required.

C.  Pavement-Joint-Sealant Schedule: Include the following information:
Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.

Joint-sealant formulation.
Joint-sealant color.

Rt

D. Product certificates.

E.  Product test reports.

1.3 QUALITY ASSURANCE
A.  Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Compatibility: Provide joint sealants, backing materials, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer based on testing and field
experience.

B.  Colors of Exposed Joint Sealants: As indicated by manufacturer's designations.
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2.2 COLD-APPLIED JOINT SEALANTS
A.  Single-Component, Nonsag, Silicone Joint Sealant for Concrete: ASTM D 5893, Type NS.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Crafco Inc., an ERGON company; RoadSaver Silicone.
b. Dow Corning Corporation; 888.
cs Pecora Corporation; 301 NS.
B.  Single-Component, Self-Leveling, Silicone Joint Sealant for Concrete: ASTM D 5893,
Type SL.
I; Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Crafco Inc., an ERGON company; RoadSaver Silicone SL.
b. Dow Corning Corporation; 890-SL.
! Pecora Corporation; 300 SL.
C. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete: ASTM C 920,
Type M, Grade P, Class 25, for Use T.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Pecora Corporation; Urexpan NR-200.
2.3 COLD-APPLIED, JET-FUEL-RESISTANT JOINT SEALANTS
A. Jet-Fuel-Resistant, Single-Component, Pourable, Traffic-Grade, Modified-Urethane Joint
Sealant for Concrete: ASTM C 920, Type S, Grade P, Class 25, for Use T.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. BASF Building Systems; Sonomeric 1.
B. Jet-Fuel-Resistant, Multicomponent, Pourable, Traffic-Grade, Modified-Urethane Joint Sealant
for Concrete: ASTM C 920, Type M, Grade P, Class 12-1/2, for Use T.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Pecora Corporation; Urexpan NR-300.
C. Jet-Fuel-Resistant, Multicomponent, Pourable, Traffic-Grade, Modified-Urethane Joint Sealant

for Concrete: ASTM C 920, Type M, Grade P, Class 25, for Use T.
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2.5

2.6

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Meadows, W. R., Inc.; Sealtight Gardox.

HOT-APPLIED JOINT SEALANTS
Hot-Applied, Single-Component Joint Sealant for Concrete: ASTM D 3406.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Crafco Inc., an ERGON company; Superseal 444/777.

Hot-Applied, Single-Component Joint Sealant for Concrete and Asphalt: ASTM D 6690,
Types 1, 11, and III.

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Meadows, W. R., Inc.; Sealtight Hi-Spec, or Sealtight 3405
b. Right Pointe; D-3405 Hot Applied Sealant.
HOT-APPLIED, JET-FUEL-RESISTANT JOINT SEALANTS

Hot-Applied, Jet-Fuel-Resistant, Single-Component Joint Sealant for Concrete: ASTM D 7116,
Type L.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Crafco Inc., an ERGON company; Superseal 444/777.

Hot-Applied, Jet-Fuel-Resistant, Single-Component Joint Sealant for Concrete and Tar
Concrete: Single-component formulation complying with ASTM D 3581.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following;:

a. Crafco Inc., an ERGON company; Superseal 1614A.

JOINT-SEALANT BACKER MATERIALS

Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, of
diameter and density required to control sealant depth and prevent bottom-side adhesion of
sealant.

Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and
density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
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2.7

Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness
and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and
fill remainder of joint opening under sealant.

PRIMERS

Primers: Product recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

PART 3 - EXECUTION

3.1

A

INSTALLATION

General: Comply with joint-sealant manufacturer's written installation instructions for products
and applications indicated unless more stringent requirements apply.

Cleaning of Joints: Clean out joints immediately before installing joint sealants.

Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of
joint sealants as applicable to materials, applications, and conditions indicated.

Install joint-sealant backings of kind indicated to support joint sealants during application and at
position required to produce cross-sectional shapes and depths of installed sealants relative to
joint widths that allow optimum sealant movement capability.

1 Do not leave gaps between ends of joint-sealant backings.
2 Do not stretch, twist, puncture, or tear joint-sealant backings.
3 Remove absorbent joint-sealant backings that have become wet before sealant application

and replace them with dry materials.

Install joint sealants using proven techniques that comply with the following and at the same
time backings are installed:

1 Place joint sealants so they directly contact and fully wet joint substrates.
Completely fill recesses in each joint configuration.
3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before
skinning or curing begins, tool sealants according to the following requirements to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint:

1. Remove excess joint sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do
not discolor sealants or adjacent surfaces.
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END OF SECTION 02764
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SECTION 02920 - TURF AND GRASSES

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Section Includes:

1. Seeding.
2, Hydroseeding.
3. Sodding.
DEFINITIONS

Duff Layer;: The surface layer of native topsoil that is composed of mostly decayed leaves,
twigs, and detritus.

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand
with stabilized organic soil amendments to produce topsoil or planting soil.

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.

Pests: Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. These include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified 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 top surface
of a fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

Surface Soil: Whatever soil is present at the top layer of the existing soil profile at the Project
site. In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as
urban environments, the surface soil can be subsoil.
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1.3

1.4

1.5

1.6

A.

SUBMITTALS

Product Data: For each type of product indicated.
Certification of grass seed.

1. Certification of each seed mixture for turfgrass sod.

Product certificates.

QUALITY ASSURANCE

Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor
on Project site when work is in progress.

1. Pesticide Applicator: State licensed, commercial.

Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a
qualified soil-testing laboratory.

1. The soil-testing laboratory shall oversee soil sampling.
2. Report suitability of tested soil for turf growth.

a. State recommendations for nitrogen, phosphorus, and potash nutrients and soil
amendments to be added to produce satisfactory planting soil suitable for healthy,
viable plants.

b. Report presence of problem salts, minerals, or heavy metals; if present, provide
additional recommendations for corrective action.

DELIVERY, STORAGE, AND HANDLING

Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and indication
of conformance with state and federal laws, as applicable.

Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation”
in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod in time for planting
within 24 hours of harvesting. Protect sod from breakage and drying.

MAINTENANCE SERVICE

Initial Turf Maintenance Service: Provide full maintenance by skilled employees of landscape
Installer. Maintain as required in Part 3. Begin maintenance immediately after each area is
planted and continue until acceptable turf is established but for not less than the following
periods:

1. Seeded Turf: 60 days from date of Substantial Completion.



FULTON COUNTY FIRE STATION #11 02920 -3

KHAFRA 10ATL02-55 TURF AND GRASSES

a. When initial maintenance period has not elapsed before end of planting season, or
if turf is not fully established, continue maintenance during next planting season.

2. Sodded Turf: 30 days from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

22

SEED

Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed
Technology; Rules for Testing Seeds"” for purity and germination tolerances.

Seed Species: State-certified seed of grass species as follows:

1. Full Sun: Bermudagrass (Cynodon dactylon).
2. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
3. Sun and Partial Shade: Proportioned by weight as follows:

50 percent Kentucky bluegrass (Poa pratensis).

30 percent chewings red fescue (Festuca rubra variety).
10 percent perennial ryegrass (Lolium perenne).

10 percent redtop (Agrostis alba).

a0 o

4. Shade: Proportioned by weight as follows:
a. 50 percent chewings red fescue (Festuca rubra variety).
b. 35 percent rough bluegrass (Poa trivialis).
c3 15 percent redtop (Agrostis alba).

Grass Seed Mix: Proprietary seed mix as follows:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Mixes approved by Georgia Dept. of Transportation.

TURFGRASS SOD

Turfgrass Sod: Number 1 Quality/Premium, including limitations on thatch, weeds, diseases,
nematodes, and insects, complying with "Specifications for Turfgrass Sod Materials" in TPI's
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color,
and texture, strongly rooted, and capable of vigorous growth and development when planted.

Turfgrass Species: Bermudagrass (Cynodon dactylon) .

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.



FULTON COUNTY FIRE STATION #11 02920 - 4

KHAFRA 10ATL02-55 TURF AND GRASSES

23

24

2L Sun and Partial Shade: Proportioned by weight as follows:

50 percent Kentucky bluegrass (Poa pratensis).

30 percent chewings red fescue (Festuca rubra variety).
10 percent perennial ryegrass (Lolium perenne).

10 percent redtop (Agrostis alba).

o op

3. Shade: Proportioned by weight as follows:

a. 50 percent chewings red fescue (Festuca rubra variety).
b. 35 percent rough bluegrass (Poa trivialis).
c. 15 percent redtop (Agrostis alba).

INORGANIC SOIL AMENDMENTS

Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium

carbonate equivalent and as follows:

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

Sulfur: Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a

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

through No. 40 sieve.

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

Aluminum Sulfate: Commercial grade, unadulterated.
Perlite: Horticultural perlite, soil amendment grade.

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

Sand: Clean, washed, natural or manufactured, and free of toxic materials.

Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water
absorption capacity by weight.

ORGANIC SOIL AMENDMENTS

Compost: 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 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of

substances toxic to plantings.

Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular
texture, with a pH range of 3.4 to 4.8.
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Muck Peat: 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.

Wood Derivatives: Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of
uniform texture and free of chips, stones, sticks, soil, or toxic materials.

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, and material harmful to plant growth.

FERTILIZERS

Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and
10 percent phosphoric acid.

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:

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.
PLANTING SOILS

Planting Soil. ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 2 percent
organic material content. Verify suitability of soil to produce viable planting soil. Clean soil of
roots, plants, sod, stones, clods, clay lumps, pockets of coarse sand, concrete slurry, concrete
layers or chunks, cement, plaster, building debris, and other extraneous materials harmful to
plant growth.

Existing, native surface topsoil formed under natural conditions with the duff layer retained
during excavation process and stockpiled on-site. Verify suitability of native surface topsoil to
produce viable planting soil. Clean soil of roots, plants, sod, stones, clay lumps, and other
extraneous materials harmful to plant growth.

1. Supplement with another specified planting soil when quantities are insufficient.

Existing, in-place surface soil. Verify suitability of existing surface soil to produce viable
planting soil. Remove stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand,
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concrete slurry, concrete layers or chunks, cement, plaster, building debris, and other extraneous
materials harmful to plant growth. Mix surface soil with soil amendments and fertilizers.

Imported topsoil or manufactured topsoil from off-site sources. Obtain topsoil displaced from
naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100
mm) deep; do not obtain from agricultural land, bogs, or marshes.

Additional Properties of Imported Topsoil or Manufactured Topsoil: Screened and free of
stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps,
pockets of coarse sand, paint, paint washout, 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 harmful to plant growth; free of obnoxious
weeds and invasive plants including quackgrass, Johnsongrass, poison ivy, nutsedge,
nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy, perennial sorrel, and
bromegrass; not infested with nematodes, grubs, other pests, pest eggs, or other undesirable
organisms and disease-causing plant pathogens; friable and with sufficient structure to give
good tilth and aeration. Continuous, air-filled, pore-space content on a volume/volume basis
shall be at least 15 percent when moisture is present at field capacity. Soil shall have a field
capacity of at least 15 percent on a dry weight basis.

Mix imported topsoil or manufactured topsoil with soil amendments and fertilizers to produce
planting soil:

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.

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.

PESTICIDES

General: Pesticide, registered and approved by 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.
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PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
2. Protect grade stakes set by others until directed to remove them.

Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

TURF AREA PREPARATION
Limit turf subgrade preparation to areas to be planted.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 6 inches. Remove stones
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and
legally dispose of them off Owner's property.

1. Apply superphosphate fertilizer directly to subgrade before loosening.
Thoroughly blend planting soil off-site before spreading or spread topsoil, apply soil
amendments and fertilizer on surface, and thoroughly blend planting soil.

3. Spread planting soil to a depth of 4 inches but not less than required to meet finish grades
after light rolling and natural settlement. Do not spread if planting soil or subgrade is
frozen, muddy, or excessively wet.

a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.
Mix thoroughly into top 2 inches of subgrade. Spread remainder of planting soil.

b. Reduce elevation of planting soil to allow for soil thickness of sod.

Unchanged Subgrades: If turf is to be planted in areas unaltered or undisturbed by excavating,
grading, or surface-soil stripping operations, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf. Do not mix into surface soil.
Loosen surface soil to a depth of at least 6 inches. Apply soil amendments and fertilizers
according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.
Till soil to a homogeneous mixture of fine texture.

a. Apply superphosphate fertilizer directly to surface soil before loosening.

3: Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other
extraneous matter.
4, Legally dispose of waste material, including grass, vegetation, and turf, off Owner's

property.
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Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Grade to within plus or minus 1/2 inch of finish elevation. Roll and rake, remove
ridges, and fill depressions to meet finish grades. Limit finish grading to areas that can be
planted in the immediate future.

Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

PREPARATION FOR EROSION-CONTROL MATERIALS

Prepare area as specified in "Turf Area Preparation" Article.

For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness of
erosion-control mats. Install erosion-control mat and fasten as recommended by material
manufacturer.

Fill cells of erosion-control mat with planting soil and compact before planting.

For erosion-control blanket or mesh, install from top of slope, working downward, and as
recommended by material manufacturer for site conditions. Fasten as recommended by
material manufacturer.

Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to
dry before planting. Do not create muddy soil.

SEEDING

Do not broadcast or drop seed when wind velocity exceeds 5 mph. Evenly distribute seed by
sowing equal quantities in two directions at right angles to each other. Do not seed against
existing trees. Limit extent of seed to outside edge of planting saucer.

Sow seed at a total rate of 2 1b/1000 sq. ft.
Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets and 1:6 with
erosion-control fiber mesh installed and stapled according to manufacturer's written
instructions.

Protect seeded areas with erosion-control mats where shown on Drawings; install and anchor
according to manufacturer's written instructions.

Protect seeded areas 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. Spread by hand, blower, or other suitable equipment.
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1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

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.

SODDING

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

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
subgrade or sod during installation. Tamp and roll lightly to ensure contact with subgrade,
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 angle of slopes exceeding 1:3.

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.

TURF MAINTENANCE

Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and
performing other operations as required to establish healthy, viable turf. Roll, regrade, and
replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide materials
and installation the same as those used in the original installation.

Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain height
appropriate for species without cutting more than 1/3 of grass height. Remove no more than 1/3
of grass-leaf growth in initial or subsequent mowings.

Apply pesticides and other chemical products and biological control agents in accordance with
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before
each application is performed.

SATISFACTORY TURF
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 10 sq. ft. and bare spots not exceeding 5 by 5 inches.
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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 02920
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SECTION 02930 - PLANTS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY
Section Includes:

1. Plants.
2. Planting soils.

DEFINITIONS
Backfill: The earth used to replace or the act of replacing earth in an excavation.

Duff Layer: The surface layer of native topsoil that is composed of mostly decayed leaves,
twigs, and detritus.

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand
with stabilized organic soil amendments to produce topsoil or planting soil.

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.

Pests: Living organisms that occur where they are not desired, or that cause damage to plants,
animals, or people. These include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and
perhaps fertilizers to produce a soil mixture best for plant growth.

Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where
the stem or trunk broadens to form roots; the area of transition between the root system and the
stem or trunk.

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: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.
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Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban
environments, the surface soil can be subsoil.

SUBMITTALS

Product Data: For each type of product indicated, including soils.
Samples of mineral mulch.

Product certificates.

Maintenance Instructions: Recommended procedures to be established by Owner for
maintenance of plants during a calendar year.

QUALITY ASSURANCE

Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor
on Project site when work is in progress.

1. Pesticide Applicator: State licensed, commercial.

Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a
qualified soil-testing laboratory.

1 The soil-testing laboratory shall oversee soil sampling.
2 Report suitability of tested soil for plant growth.

a. State recommendations for nitrogen, phosphorus, and potash nutrients and soil
amendments to be added to produce satisfactory planting soil suitable for healthy,
viable plants.

b. Report presence of problem salts, minerals, or heavy metals; if present, provide
additional recommendations for corrective action.

Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

DELIVERY, STORAGE, AND HANDLING

Deliver bare-root stock plants freshly dug. Immediately after digging up bare-root stock, pack
root system in wet straw, hay, or other suitable material to keep root system moist until
planting.

Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery. Do not drop plants during delivery
and handling.
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C.

D

A

A.

Handle planting stock by root ball

Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting,.

Deliver plants after preparations for planting have been completed, and install immediately. If
planting is delayed more than six hours after delivery, set plants and trees in their appropriate
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep
roots moist.

WARRANTY

Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in
materials, workmanship, or growth within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of
adequate maintenance, or neglect by Owner, or incidents that are beyond
Contractor's control.

b. Structural failures including plantings falling or blowing over.

2. Warranty Periods from Date of Substantial Completion

a. Trees, Shrubs, Vines, and Ornamental Grasses: 12 months.
b. Ground Covers, Biennials, Perennials, and Other Plants: 12 months.
C. Annuals: Three months.

MAINTENANCE SERVICE

Initial Maintenance Service: Provide maintenance by skilled employees of landscape Installer.
Maintain as required in Part 3. Begin maintenance immediately after plants are installed and
continue until plantings are acceptably healthy and well established but for not less than
maintenance period below.

1 Maintenance Period for Trees and Shrubs: 12 months from date of Substantial
Completion.
2. Maintenance Period for Ground Cover and Other Plants: Six months from date of

Substantial Completion.

PART 2 - PRODUCTS

2.1

A

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form,
shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings
and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or
root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated
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when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, sun scald,
injuries, abrasions, and disfigurement.

Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball,
which shall begin at root flare according to ANSIZ60.1. Root flare shall be visible before
planting.

Annuals and Biennials: Provide healthy, disease-free plants of species and variety shown or
listed, with well-established root systems reaching to sides of the container to maintain a firm
ball, but not with excessive root growth encircling the container. Provide only plants that are
acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom.

INORGANIC SOIL AMENDMENTS

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

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

Sulfur: Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a
minimum of 99 percent passing through No. 6 sieve and a maximum of 10 percent passing

through No. 40 sieve.

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

Aluminum Sulfate: Commercial grade, unadulterated.
Perlite: Horticultural perlite, soil amendment grade.

Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through No. 50 (0.30-mm) sieve.

Sand: Clean, washed, natural or manufactured, and free of toxic materials.

Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water
absorption capacity by weight.

Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

ORGANIC SOIL AMENDMENTS

Compost: 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 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of
substances toxic to plantings; and as follows:
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Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or granular texture,
with a pH range of 3.4 to 4.8.

Muck Peat: 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.

Wood Derivatives: Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of
uniform texture and free of chips, stones, sticks, soil, or toxic materials.

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.

FERTILIZERS

Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and
10 percent phosphoric acid.

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:

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.

Planting Tablets: Tightly compressed chip type, long-lasting, slow-release, commercial-grade
planting fertilizer in tablet form. Tablets shall break down with soil bacteria, converting
nutrients into a form that can be absorbed by plant roots.

1 Size: 5-gram tablets.
2 Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent
potassium, by weight plus micronutrients.

PLANTING SOILS

Planting Soil. ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 2 percent
organic material content. Verify suitability of soil to produce viable planting soil. Clean soil of
roots, plants, sod, stones, clods, clay lumps, pockets of coarse sand, concrete slurry, concrete
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layers or chunks, cement, plaster, building debris, and other extraneous materials harmful to
plant growth.

Existing, native surface topsoil formed under natural conditions with the duff layer retained
during excavation process and stockpiled on-site. Verify suitability of native surface topsoil to
produce viable planting soil. Clean soil of roots, plants, sod, stones, clay lumps, and other
extraneous materials harmful to plant growth.

1. Supplement with another specified planting soil when quantities are insufficient.

Existing, in-place surface soil. Verify suitability of existing surface soil to produce viable
planting soil. Remove stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand,
concrete slurry, concrete layers or chunks, cement, plaster, building debris, and other extrancous
materials harmful to plant growth. Mix surface soil with soil amendments and fertilizers.

Imported topsoil or manufactured topsoil from off-site sources. Obtain topsoil displaced from
naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100
mm) deep; do not obtain from agricultural land, bogs, or marshes.

Additional Properties of Imported Topsoil or Manufactured Topsoil: Screened and free of
stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps,
pockets of coarse sand, paint, paint washout, 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 harmful to plant growth; free of obnoxious
weeds and invasive plants including quackgrass, Johnsongrass, poison ivy, nutsedge,
nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy, perennial sorrel, and
bromegrass; not infested with nematodes, grubs, other pests, pest eggs, or other undesirable
organisms and disease-causing plant pathogens; friable and with sufficient structure to give
good tilth and aeration. Continuous, air-filled, pore-space content on a volume/volume basis
shall be at least 15 percent when moisture is present at field capacity. Soil shall have a field
capacity of at least 15 percent on a dry weight basis.

Mix imported topsoil or manufactured topsoil with soil amendments and fertilizers to produce
planting soil:

MULCHES

Organic Mulch: Salt hay or threshed straw

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.

Mineral Mulch: Crushed stone or gravel.

1. Size Range: 1-1/2 inches maximum, 3/4 inch minimum
2. Color: Readily available natural gravel color range.
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2.7 WEED-CONTROL BARRIERS
A. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 0z./sq. yd. minimum.
B.  Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven
polypropylene fabric, 4.8 0z./sq. yd.
2.8 PESTICIDES
A.  General: Pesticide registered and approved by 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.

3.2

PLANTING AREA ESTABLISHMENT

Loosen subgrade of planting areas to a minimum depth of 6 inches. Remove stones larger than
1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Owner's property.

1 Apply superphosphate fertilizer directly to subgrade before loosening.
Thoroughly blend planting soil off-site before spreading or spread topsoil, apply soil
amendments and fertilizer on surface, and thoroughly blend planting soil.

3 Spread planting soil to a depth of 4 inches but not less than required to meet finish grades
after natural settlement. Do not spread if planting soil or subgrade is frozen, muddy, or
excessively wet.

Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

EXCAVATION FOR TREES AND SHRUBS

Planting Pits and Trenches: Excavate circular planting pits with sides sloping inward at a 45-
degree angle. Excavations with vertical sides are not acceptable. Trim perimeter of bottom
leaving center area of bottom raised slightly to support root ball and assist in drainage away
from center. Do not further disturb base. Ensure that root ball will sit on undisturbed base soil
to prevent settling. Scarify sides of planting pit smeared or smoothed during excavation.

1 Excavate approximately three times as wide as ball diameter.

2 Excavate at least 12 inches wider than root spread and deep enough to accommodate
vertical roots for bare-root stock.

3 Do not excavate deeper than depth of the root ball, measured from the root flare to the
bottom of the root ball.

Subsoil and topsoil removed from excavations may be used as planting soil
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3.3 TREE, SHRUB, AND VINE PLANTING

A.  Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1
Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not
break.

C Set stock plumb and in center of planting pit or trench with root flare 1 inch adjacent finish
grades.

1. Use planting soil for backfill.

Balled and Burlapped: After placing some backfill around root ball to stabilize plant,
carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from
sides, but do not remove from under root balls. Remove pallets, if any, before setting.
Do not use planting stock if root ball is cracked or broken before or during planting
operation.

3. Balled and Potted: Carefully remove root ball from container without damaging root ball
or plant.

4. Fabric Bag-Grown Stock: Carefully remove root ball from fabric bag without damaging
root ball or plant. Do not use planting stock if root ball is cracked or broken before or
during planting operation.

5 Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

6. Place planting tablets in each planting pit when pit is approximately one-half filled; in
amounts recommended in soil reports from soil-testing laboratory. Place tablets beside
the root ball about 1 inch from root tips; do not place tablets in bottom of the hole.

7 Continue backfilling process. Water again after placing and tamping final layer of soil.

D.  Bare-Root Stock: Set and support bare-root stock in center of planting pit or trench with root
flare 1 inch above adjacent finish grade.

1. Use planting soil for backfill.

Spread roots without tangling or turning toward surface, and carefully work backfill
around roots by hand. Puddle with water until backfill layers are completely saturated.
Plumb before backfilling, and maintain plumb while working backfill around roots and
placing layers above roots.

3. Place planting tablets in each planting pit when pit is approximately one-half filled; in
amounts recommended in soil reports from soil-testing laboratory. Place tablets beside
soil-covered roots about 1 inch from root tips; do not place tablets in bottom of the hole
or touching the roots.

4. Continue backfilling process. Water again after placing and tamping final layer of soil.

E.  When planting on slopes, set the plant so the root flare on the uphill side is flush with the
surrounding soil on the slope; the edge of the root ball on the downhill side will be above the
surrounding soil. Apply enough soil to cover the downhill side of the root ball.

34 TREE, SHRUB, AND VINE PRUNING
A Remove only dead, dying, or broken branches. Do not prune for shape.
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3.5

3.6

3.7

B.

Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural
and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders;
remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural
character.

GROUND COVER AND PLANT PLANTING

Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in
even rows with triangular spacing.

Use planting soil for backfill.
Dig holes large enough to allow spreading of roots.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery
from transplanting shock.

PLANTING AREA MULCHING

Install weed-control barriers before mulching according to manufacturer's written instructions.
Completely cover area to be mulched, overlapping edges a minimum of 6 inches and secure
seams with galvanized pins.

Mulch backfilled surfaces of planting areas and other areas indicated.

Trees and Tree-like Shrubs in Turf Areas: Apply mineral mulch ring of 2-inch average
thickness, with 24-inch radius around trunks or stems. Do not place mulch within 3
inches of trunks or stems.

2 Organic Mulch and Mineral Mulch in Planting Areas: Apply 2-inch average thickness of
mulch extending 12 inches beyond edge of individual planting pit or trench and over
whole surface of planting area, and finish level with adjacent finish grades. Do not place
mulch within 3 inches of trunks or stems.

PLANT MAINTENANCE

Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring
planting saucers, resetting to proper grades or vertical position, and performing other operations
as required to establish healthy, viable plantings. Spray or treat as required to keep trees and
shrubs free of insects and disease.

Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace mulch materials damaged or lost in areas of subsidence.
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C.  Apply treatments as required to keep plant materials, planted areas, and soils free of pests and
pathogens or disease. Use practices to minimize the use of pesticides and reduce hazards.

D.  Apply pesticides and other chemical products and biological control agents in accordance with
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before
each application is performed.

E.  Protect plants from damage due to landscape operations and operations of other contractors and

trades. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged plantings.

END OF SECTION 02930
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

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 cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes, for the following:

Footings.

Foundation walls.
Slabs-on-grade.
Suspended slabs.
Concrete toppings.
Building frame members.
Building walls.

Nk wh =

Related Sections:

1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
2. Division 32 Section "Concrete Paving" for concrete pavement and walks.
ACTION SUBMITTALS

Product Data: For each type of product indicated.

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

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

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing,
and supports for concrete reinforcement.

INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer.
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B.

C.

1.5

A.

B.

C.

D.

E.

1.6

A.

Welding certificates.

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

QUALITY ASSURANCE

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."

Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077
and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency
laboratory supervisor shall be an ACl-certified Concrete Laboratory Testing Technician -
Grade II.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."

ACT Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

HANDLING

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

PART 2 - PRODUCTS

2.1

A.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.



FULTON COUNTY FIRE STATION #11 03300 -3

KHAFRA 10ATL02-55 CAST-IN-PLACE CONCRETE

2.2

23

1. Plywood, metal, or other approved panel materials.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not
exceeding specified formwork surface class. Provide units with sufficient wall thickness to
resist plastic concrete loads without detrimental deformation.

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

Form-Release Agent: Commercially formulated form-release agent that will not bond with,

stain, or adversely affect concrete surfaces and will not impair subsequent treatments of

concrete surfaces.

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

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of

concrete on removal.

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

STEEL REINFORCEMENT

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-
drawn steel wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut 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 and welded wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater
compressive strength than concrete.
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2.4 CONCRETE MATERIALS
A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and

2.5

2.6

source, throughout Project:
1. Portland Cement: ASTM C 150, Type II. Supplement with the following:

a. Fly Ash: ASTM C 618, Class F or C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, coarse aggregate or better, graded. Provide
aggregates from a single source with documented service record data of at least 10 years'
satisfactory service in similar applications and service conditions using similar aggregates and
cementitious materials.

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

Water: ASTM C 94/C 94M.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with
other admixtures and that will not contribute water-soluble chloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium
chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type I

VAPOR RETARDERS

Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive
or pressure-sensitive tape.

1. Products:  Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.

b. Fortifiber Building Systems Group; Moistop Ultra 10.

c. Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
d. Insulation Solutions, Inc.; Viper VaporCheck 10.

e. Meadows, W. R., Inc.; Perminator 10 mil.
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2.7

2.8

f. Raven Industries Inc.; Vapor Block 10.

g. Reef Industries, Inc.; Griffolyn 10 mil Green.

h. Stego Industries, LLC; Stego Wrap 10 mil Class A.
i. Or approved manufacturer.

Fine-Graded Granular Material: Clean mixture of crushed stone, crushed gravel, and
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch sieve,
10 to 30 percent passing a No. 100 sieve, and at least 5 percent passing No. 200 sieve;
complying with deleterious substance limits of ASTM C 33 for fine aggregates.

FLOOR AND SLAB TREATMENTS

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing,
abrasive, 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 with
100 percent passing 3/8-inch sieve.

1. Products:  Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

Anti-Hydro International, Inc.; Emery.

Dayton Superior Corporation; Emery Tuff Non-Slip.
Lambert Corporation; EMAG-20.

L&M Construction Chemicals, Inc.; Grip It.
Metalcrete Industries; Metco Anti-Skid Aggregate.
Or approved manufacturer.

mo a0 o

LIQUID FLOOR TREATMENTS

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates,
hardens, and densifies concrete surfaces.

1. Products:  Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

ChemMasters; Chemisil Plus.

ChemTec Int'l; ChemTec One.

Conspec by Dayton Superior; Intraseal.

Curecrete Distribution Inc.; Ashford Formula.

Dayton Superior Corporation; Day-Chem Sure Hard (J-17).
Edoco by Dayton Superior; Titan Hard.

Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
Kaufman Products, Inc.; SureHard.

L&M Construction Chemicals, Inc.; Seal Hard.

Meadows, W. R., Inc.; LIQUI-HARD.

Metalcrete Industries; Floorsaver.

AT 0 B0 o
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Nox-Crete Products Group; Duro-Nox.

Symons by Dayton Superior; Buff Hard.

US SPEC, Division of US Mix Products Company; US SPEC Industraseal.
Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear.

Or approved manufacturer.

CURING MATERIALS

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

1.

Products:  Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

PP NOTVOBE T FTIER S0 R0 O

Axim Italcementi Group, Inc.; CATEXOL CimFilm.

BASF Construction Chemicals - Building Systems; Confilm.
ChemMasters; SprayFilm.

Conspec by Dayton Superior; Aquafilm.

Dayton Superior Corporation; Sure Film (J-74).

Edoco by Dayton Superior; BurkeFilm.

Euclid Chemical Company (The), an RPM company; Eucobar.
Kaufman Products, Inc.; Vapor-Aid.

Lambert Corporation; LAMBCO Skin.

L&M Construction Chemicals, Inc.; E-CON.

Meadows, W. R., Inc.; EVAPRE.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group; MONOFILM.

Sika Corporation; SikaFilm.

SpecChem, LLC; Spec Film.

Symons by Dayton Superior; Finishing Aid.

TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
Unitex; PRO-FILM.

Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

Or approved manufacturer.

Water: Potable.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

1.

Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

/o op

BASF Construction Chemicals - Building Systems; Kure 1315.
ChemMasters; Polyseal WB.

Conspec by Dayton Superior; Sealcure 1315 WB.

Edoco by Dayton Superior; Cureseal 1315 WB.
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2.10

2.11

o

Euclid Chemical Company (The), an RPM company; Super Diamond Clear VOX;
LusterSeal WB 300.

Kaufman Products, Inc.; Sure Cure 25 Emulsion.
Lambert Corporation; UV Safe Seal.

L&M Construction Chemicals, Inc.; Lumiseal WB Plus.
Meadows, W. R., Inc.; Vocomp-30.

Metalcrete Industries; Metcure 30.

Right Pointe; Right Sheen WB30.

Symons by Dayton Superior; Cure & Seal 31 Percent E.
Vexcon Chemicals, Inc.; Vexcon Starseal 1315.

Or approved manufacturer.
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RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, [epoxy resin with a
Type A shore durometer hardness of 80] [aromatic polyurea with a Type A shore durometer
hardness range of 90 to 95] per ASTM D 2240.

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

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

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

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be

applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor

elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by underlayment manufacturer.
4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to
ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.
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2.12

2.13

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by topping manufacturer.
4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to
ASTM C 109/C 109M.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

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

Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount of portland cement, which would otherwise be used,
by not less than 40 percent. Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

Fly Ash: 25 percent.

Combined Fly Ash and Pozzolan: 25 percent.

Ground Granulated Blast-Furnace Slag: 50 percent.

Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

Silica Fume: 10 percent.

Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not
exceeding 25 percent and silica fume not exceeding 10 percent.

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica
Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not
exceeding 10 percent.

Sl e
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Admixtures: Use admixtures according to manufacturer's written instructions.

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

CONCRETE MIXTURES FOR BUILDING ELEMENTS
Footings: Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 4000 psi at 28 days.

Maximum Water-Cementitious Materials Ratio: 0.45.

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

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

Ll NS
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B.

C.

2.14

A.

Foundation Walls: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.45.

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

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

Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Minimum Cementitious Materials Content: 540 Ib/cu. yd.
3. Slump Limit: 4 inches, plus or minus 1 inch.

4. Air Content: Do not allow air content.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

D.

FORMWORK
Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure

can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class C, 1/2 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.
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F.

3.2
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Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous
locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

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

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

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

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that

is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by
form-removal operations and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day
design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.
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3.5

3.6

B.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.

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

SHORES AND RESHORES

Comply with ACI318 and ACI301 for design, installation, and removal of shoring and
reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.
VAPOR RETARDERS

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack
weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.
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3.7 JOINTS

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

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

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

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

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

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

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

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

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

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

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

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

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface where joint sealants, specified in Section "Joint Sealants," are
indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

3.8 CONCRETE PLACEMENT
A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded

items is complete and that required inspections have been performed.
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B. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

C.  Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

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

D.  Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

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

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that
have begun to lose plasticity. At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mixture constituents to segregate.

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

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

2. Maintain reinforcement in position on chairs during concrete placement.

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

4. Slope surfaces uniformly to drains where required.

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

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

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.

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

G.  Hot-Weather Placement: Comply with ACI 301 and as follows:
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3.10

1. 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 to total amount of mixing water. Using liquid nitrogen to cool concrete
is Contractor's option.

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

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water. Add white
portland cement in amounts determined by trial patches so color of dry grout will match
adjacent surfaces. Scrub grout into voids and remove excess grout. When grout whitens,
rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4
inch in one direction.
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3.11

1. Apply scratch finish to surfaces indicated to receive concrete floor toppings or to receive
mortar setting beds for bonded cementitious floor finishes.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small
or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces indicated to receive trowel finish or to be covered with
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated and exposed to view or to be covered with
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or
another thin-film-finish coating system.

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly
trafficked floor surface:

a. Specified overall values of flatness, F(F)25; and of levelness, F(L)20; with
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and
elsewhere as indicated.

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

Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish where
indicated and to concrete stair treads, platforms, and ramps. Apply according to manufacturer's
written instructions and as follows:

1. Uniformly spread 25 1b/100 sq. ft. of dampened slip-resistive aggregate over surface in
one or two applications. Tamp aggregate flush with surface, but do not force below
surface.

2. After broadcasting and tamping, apply float finish.

After curing, lightly work surface with a steel wire brush or an abrasive stone and water

to expose slip-resistive aggregate.

et

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.



FULTON COUNTY FIRE STATION #11 03300 - 16

KHAFRA 10ATL02-55 CAST-IN-PLACE CONCRETE

B.

3.12

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete
surfaces.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for the
remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere
with bonding of floor covering used on Project.

2. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.
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3.13

A.

3.14

3.15

LIQUID FLOOR TREATMENTS

Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor
treatment according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

2. Do not apply to concrete that is less than seven days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet;
and repeat brooming or scrubbing. Rinse with water; remove excess material until
surface is dry. Apply a second coat in a similar manner if surface is rough or porous.

Polished Concrete Floor Treatment: Apply polished concrete finish system to cured and
prepared slabs to match accepted mockup.

1. Machine grind floor surfaces to receive polished finishes level and smooth and to depth
required to reveal aggregate to match approved mockup.

2. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and
according to manufacturer's written instructions, allowing recommended drying time
between successive coats.

3. Continue polishing with progressively finer grit diamond polishing pads to gloss level to
match approved mockup.

4. Control and dispose of waste products produced by grinding and polishing operations.

5. Neutralize and clean polished floor surfaces.

Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to
hardened concrete by power spray or roller according to manufacturer's written instructions.
JOINT FILLING

Prepare, clean, and install joint filler according to manufacturer's written instructions.

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

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

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints. Overfill joint and trim joint filler flush with top of joint after hardening.
CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

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

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

1.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes
and voids with bonding agent. Fill and compact with patching mortar before bonding
agent has dried. Fill form-tie voids with patching mortar or cone plugs secured in place
with bonding agent.

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly higher
than surrounding surface.

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

Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

1.

et

Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

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

Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather
edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor
elevations.  Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete. Remove defective areas with clean,
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
Mix patching concrete of same materials and mixture as original concrete except without
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.
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E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.
F. Repair materials and installation not specified above may be used, subject to Architect's
approval.
3.16 FIELD QUALITY CONTROL
A.  Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform
field tests and inspections and prepare test reports.
B.  Inspections:
1. Curing procedures and maintenance of curing temperature.
2. Verification of concrete strength before removal of shores and forms from beams and
slabs.
C.  Concrete Tests: Testing of composite samples of fresh concrete obtained according to

ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 50 cu. yd. or fraction thereof.
2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction

thereof of each concrete mixture placed each day.

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

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

4. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F and below and when 80 deg F and above, and one test for each composite
sample.

6. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.

7. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.
b. Cast and field cure two sets of two standard cylinder specimens for each composite

sample.
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8.

10.

11.

12.

13.

14.

15.

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days, one field cured specimen at 14 days and one set of two specimens at
28 days.

a. Test one set of two field-cured specimens at 7 days, one field cured specimen at 14
days and one set of two specimens at 28 days.
b. A compressive-strength test shall be the average compressive strength from a set of

two specimens obtained from same composite sample and tested at age indicated.

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

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

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for 7-, 14- and 28-day tests.

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

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

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

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

D.  Measure floor and slab flatness and levelness according to ASTM E 1155 within 48 hours of
finishing.

END OF SECTION 03300



FULTON COUNTY FIRE STATION #11 04810 -1

KHAFRA 10ATL02-55 UNIT MASONRY ASSEMBLIES

SECTION 04810 - UNIT MASONRY ASSEMBLIES

PART 1 - GENERAL

1.1

1.2

1.3
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A.

SUMMARY

Section Includes:

1. Concrete masonry units (CMU's).
2. Concrete building brick.

3. Face brick.

Related Sections:

1. Division 5 Section "Metal Fabrications" for furnishing steel lintels and
shelf angles for unit masonry.

2. Division 7 Section "Sheet Metal Flashing and Trim" for furnishing
manufactured reglets installed in masonry joints.

PRECONSTRUCTION TESTING

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

1. Concrete Masonry Unit Test: For each type of unit required, according
to ASTM C 140 for compressive strength.
2. Mortar Test (Property Specification): For each mix required, according

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

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

Shop Drawings: For reinforcing steel. Detail bending and placement of unit
masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of
Concrete Reinforcement." Show elevations of reinforced walls.

INFORMATIONAL SUBMITTALS
Material Certificates: For each type and size of product indicated. For
masonry units include material test reports substantiating compliance with

requirements.

Mix Designs: For each type of mortar and grout. Include description of type
and proportions of ingredients.
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1.5

A.

B.

1.6

A.

B.

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

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

QUALITY ASSURANCE

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

Sample Panels: Build sample panels to verify selections made under sample

submittals and to demonstrate aesthetic effects. Comply with requirements in

Division 1 Section "Quality Requirements" for mockups.

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

PROJECT CONDITIONS

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

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

PART 2 - PRODUCTS

2.1

A.

B.

22

A.

MASONRY UNITS, GENERAL

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

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

CONCRETE MASONRY UNITS

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

Integral Water Repellent: Provide units made with liquid polymeric, integral
water repellent admixture that does not reduce flexural bond strength for
exposed units.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. ACM Chemistries; RainBloc.
b. BASF Aktiengesellschaft; Rheopel Plus.
C. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-

Block.
CMUs: ASTM C 90.
1. Unit Compressive Strength: Provide units with minimum average net-
area compressive strength of 1900 psi (13.1 MPa).
2. Density Classification: Normal weight.

Concrete Building Brick: ASTM C 55.

1. Unit Compressive Strength: Provide units with minimum average net-
area compressive strength of 4050 psi (27.92 MPa).

2. Density Classification: Normal weight.

MASONRY LINTELS

General: Provide one of the following:

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

BRICK

General: Provide shapes indicated and as follows:

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

2. Provide special shapes for applications where shapes produced by
sawing would result in sawed surfaces being exposed to view.
3. Provide one color of brick, with an allowance of $450/thousand.

Face Brick: Facing brick complying with ASTM C 216.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. Approved manufacturer.

2. Grade: MW or SW.

3. Type: FBX.

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

area compressive strength of 8250 psi (56.88 MPa).
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5. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm)
per minute when tested per ASTM C 67.

6. Efflorescence:  Provide brick that has been tested according to
ASTM C 67 and is rated "not effloresced."
7. Surface Coating: Brick with colors or textures produced by application

of coatings shall withstand 50 cycles of freezing and thawing per
ASTM C 67 with no observable difference in the applied finish when
viewed from 10 feet (3 m).

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

9. Color: one color of brick, with an allowance of $450/thousand.

Building (Common) Brick: ASTM C 62, Grade MW or SW.

1. Unit Compressive Strength: Provide units with minimum average net-
area compressive strength of 8250 psi (56.88 MPa).

2. Size: Match size of face brick.

MORTAR AND GROUT MATERIALS

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

Hydrated Lime: ASTM C 207, Type S.

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

Masonry Cement: ASTM C 91.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

Capital Materials Corporation; Flamingo Color Masonry Cement.

Cemex S.A.B. de C.V.; Citadel Type S.

Essroc, Italcementi Group; Brixment or Velvet.

Holcim (US) Inc.; Mortamix Masonry Cement.

Lafarge North America Inc.; Lafarge Masonry Cement.

Lehigh Cement Company; Lehigh Masonry Cement.

National Cement Company, Inc.; Coosa Masonry Cement.

@ e Ao o

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides,
compounded for use in mortar mixes and complying with ASTM C 979. Use
only pigments with a record of satisfactory performance in masonry mortar.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. Davis Colors; True Tone Mortar Colors.
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
c. Solomon Colors, Inc.; SGS Mortar Colors.
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F.

Aggregate for Mortar: ASTM C 144.

1. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100
percent passing the No. 16 (1.18-mm) sieve.

2. White-Mortar Aggregates: Natural white sand or crushed white stone.

Aggregate for Grout: ASTM C 404.

Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material formulated
for use as pointing mortar for structural-clay tile facing units (and approved for
such use by manufacturer of units); in color indicated or, if not otherwise
indicated, as selected by Architect from manufacturer's colors.

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture
complying with ASTM C 494/C 494M, Type C, and recommended by
manufacturer for use in masonry mortar of composition indicated.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); Accelguard 80.
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended

for use with CMUs containing integral water repellent by same manufacturer.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. ACM Chemistries; RainBloc for Mortar.

b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.

C. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-
Block Mortar Admixture.

Water: Potable.

REINFORCEMENT

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

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

Interior Walls: Hot-dip galvanized, carbon steel.

Exterior Walls: Hot-dip galvanized, carbon steel.

Wire Size for Side Rods: 0.187-inch (4.76-mm) diameter.

Wire Size for Cross Rods: 0.187-inch (4.76-mm) diameter.

Wire Size for Veneer Ties: 0.187-inch (4.76-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches

(407 mm) o.c.

7. Provide in lengths of not less than 10 feet (3 m), with prefabricated
corner and tee units.

AN o
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Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or
truss type with single pair of side rods.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made from

materials that comply with the following unless otherwise indicated.

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with
ASTM A 153/A 153M, Class B-2 coating.

2. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M,
Commercial Steel, with ASTM A 153/A 153M, Class B coating.

3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least
halfway through veneer but with at least 5/8-inch (16-mm) cover on outside
face. Outer ends of wires are bent 90 degrees and extend 2 inches (50 mm)
parallel to face of veneer.

Individual Wire Ties: Rectangular units with closed ends and not less than 4

inches (100 mm) wide.

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

Adjustable Anchors for Connecting to Structural Steel Framing: Provide

anchors that allow vertical or horizontal adjustment but resist tension and

compression forces perpendicular to plane of wall.

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.35-
mm-) diameter, hot-dip galvanized steel wire.

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch
(25 mm) of masonry face, made from 0.187-inch- (4.76-mm-) diameter,
hot-dip galvanized steel wire.

Adjustable Anchors for Connecting to Concrete: Provide anchors that allow
vertical or horizontal adjustment but resist tension and compression forces
perpendicular to plane of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in
concrete and attached to tie section; formed from 01.05-inch- (2.66-mm-)
thick, steel sheet, galvanized after fabrication.

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch
(25 mm) of masonry face, made from 0.187-inch- (4.76-mm-) diameter,
hot-dip galvanized steel wire.

3. Corrugated Metal Ties: Metal strips not less than 7/8 inch (22 mm) wide
with corrugations having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7
mm) and an amplitude of 0.06 to 0.10 inch (1.5 to 2.5 mm) made from
01.05-inch- (2.66-mm-) thick, steel sheet, galvanized after fabrication
with dovetail tabs for inserting into dovetail slots in concrete and sized to
extend to within 1 inch (25 mm) of masonry face.

Partition Top anchors: 0.105-inch- (2.66-mm-) thick metal plate with 3/8-inch-
(9.5-mm-) diameter metal rod 6 inches (152 mm) long welded to plate and with
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closed-end plastic tube fitted over rod that allows rod to move in and out of
tube. Fabricate from steel, hot-dip galvanized after fabrication.

Rigid Anchors: Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4

inch (6.35 mm) thick by 24 inches (610 mm) long, with ends turned up 2 inches

(51 mm) or with cross pins unless otherwise indicated.

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

Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist
tension and compression forces perpendicular to plane of wall, for
attachment over sheathing to wood or metal studs, and as follows:

a. Structural Performance Characteristics: Capable of withstanding a
100-1bf (445-N) load in both tension and compression without
deforming or developing play in excess of 0.05 inch (1.3 mm).

2. Contractor's Option: Unless otherwise indicated, provide any of the
following types of anchors:

3. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire
tie and a metal anchor section.
a. Products: Subject to compliance with requirements, available

products that may be incorporated into the Work include, but are

not limited to, the following:

1) Dayton Superior Corporation, Dur-O-Wal Division;
D/A 213 or D/A 210 with D/A 700-708.

2) Heckmann Building Products Inc.; 315-D with 316.

3) Hohmann & Barnard, Inc.; DW-10, DW-10HS or DW-10-

X.
4) Wire-Bond; 1004, Type III or RJ-711.

b. Anchor Section: Rib-stiffened, sheet metal plate with screw holes
top and bottom, having slotted holes for inserting wire tie.

c. Fabricate sheet metal anchor sections and other sheet metal parts
from 1.05-inch- (2.66-mm-) thick, steel sheet, galvanized after
fabrication.

d. Wire Ties: Triangular-, rectangular-, or T-shaped wire ties

fabricated from 0.187-inch- (4.76-mm-) diameter, hot-dip
galvanized steel wire.

Anchor Bolts: Headed steel bolts complying with ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex
nuts and, where indicated, flat washers; hot-dip galvanized to comply with
ASTM A 153/A 153M, Class C; of dimensions indicated.

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with Division 7 Section

"Sheet Metal Flashing and Trim" and as follows:

1. Metal Drip Edge: Fabricate from stainless steel. Extend at least 3 inches
(76 mm) into wall and 1/2 inch (13 mm) out from wall, with outer edge
bent down 30 degrees and hemmed.
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2. Metal Sealant Stop: Fabricate from stainless steel. Extend at least 3
inches (76 mm) into wall and out to exterior face of wall. At exterior
face of wall, bend metal back on itself for 3/4 inch (19 mm) and down
into joint 1/4 inch (6 mm) to form a stop for retaining sealant backer rod.

3. Metal Expansion-Joint Strips: Fabricate from copper to shapes indicated.

Flexible Flashing: Use one of the following unless otherwise indicated:

1. Copper-Laminated Flashing: 7-o0z./sq. ft. (2-kg/sq. m) copper sheet
bonded between 2 layers of glass-fiber cloth. Use only where flashing is
fully concealed in masonry.

a. Products:  Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are
not limited to, the following:

1) Advanced Building Products Inc.; Copper Fabric Flashing.

2) Dayton Superior Corporation, Dur-O-Wal Division; Copper
Fabric Thru-Wall Flashing.

3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing.

4) Phoenix Building Products; Type FCC-Fabric Covered
Copper.

5) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing.

6) York Manufacturing, Inc.; Multi-Flash 500.

2. EPDM Flashing: Sheet flashing product made from ethylene-propylene-
diene terpolymer, complying with ASTM D 4637, 0.040 inch (1.0 mm)
thick.

a. Products:  Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are
not limited to, the following:

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM
Thru-Wall Flashing.

2)  Firestone Specialty Products; FlashGuard.

3) Heckmann Building Products Inc.; No.81 EPDM Thru-
Wall Flashing.

4) Hohmann & Barnard, Inc.; Epra-Max EPDM Thru-Wall
Flashing.

5) Sandell Manufacturing Co., Inc.; EPDM Flashing.

Solder and Sealants for Sheet Metal Flashings: As specified in Division 7
Section "Sheet Metal Flashing and Trim."

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

MISCELLANEOUS MASONRY ACCESSORIES

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

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

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

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

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

a. Products:  Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are
not limited to, the following:

1) Advanced Building Products Inc.; Mortar Maze weep vent.

2) Blok-Lok Limited; Cell-Vent.

3) Dayton Superior Corporation, Dur-O-Wal Division; Cell
Vents.

4) Heckmann Building Products Inc.; No. 85 Cell Vent.

5) Hohmann & Barnard, Inc.; Quadro-Vent.

6) Wire-Bond; Cell Vent.

Cavity Drainage Material: Free-draining mesh, made from polymer strands

that will not degrade within the wall cavity.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:

a. Advanced Building Products Inc.; Mortar Break II.
b. Archovations, Inc.; CavClear Masonry Mat.
c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite

MortarStop.
d. Mortar Net USA, Ltd.; Mortar Net.
2. Provide one of the following configurations:

a. Strips, full-depth of cavity and 10 inches (250 mm) high, with
dovetail shaped notches 7 inches (175 mm) deep.

b. Strips, not less than 1-1/2 inches (38 mm) thick and 10 inches (250
mm) high, with dimpled surface designed to catch mortar
droppings and prevent weep holes from clogging with mortar.

c. Sheets or strips full depth of cavity and installed to full height of
cavity.

MASONRY-CELL INSULATION

Molded-Polystyrene Insulation Units: Rigid, cellular thermal insulation formed

by the expansion of polystyrene-resin beads or granules in a closed mold to

comply with ASTM C 578, Type 1. Provide specially shaped units designed for

installing in cores of masonry units.

1. Products: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to,
the following:
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a. Concrete Block Insulating Systems; Korfil.
b. Shelter Enterprises Inc.; Omni Core.

2.11 CAVITY-WALL INSULATION

A.  Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV or Type X,
closed-cell product extruded with an integral skin.

B.  Adhesive:  Type recommended by insulation board manufacturer for
application indicated.

2.12 MASONRY CLEANERS

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

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

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.13 MORTAR AND GROUT MIXES

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

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

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

3. For exterior masonry, use portland cement-lime or masonry cement
mortar.

4. For reinforced masonry, use portland cement-lime or masonry cement
mortar.

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

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

C.  Mortar for Unit Masonry: Comply with ASTM C 270, Property Specification.

Provide the following types of mortar for applications stated unless another
type is indicated.
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1. For masonry below grade or in contact with earth, use Type S.
2. For reinforced masonry, use Type S.
3. For mortar parge coats, use Type S.
4. For exterior, above-grade, load-bearing and non-load-bearing walls and

D.

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

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

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or
coarse) that will comply with Table 1.15.1 in
ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour
height.

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

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as
measured according to ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1

32

A.

B.

C.

A.

INSTALLATION, GENERAL

Use full-size units without cutting if possible. If cutting is required to provide a
continuous pattern or to fit adjoining construction, cut units with motor-driven
saws; provide clean, sharp, unchipped edges. Allow units to dry before laying
unless wetting of units is specified. Install cut units with cut surfaces and,
where possible, cut edges concealed.

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

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

TOLERANCES

Dimensions and Locations of Elements:

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

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

3. For location of elements in elevation do not vary from that indicated by

more than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12
mm) total.
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Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by

more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm)
maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and

33

reveals, do not vary from level by more than 1/8 inch in 10 feet (3 mm in
3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

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

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

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

Joints:

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

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

3. For exposed head joints, do not vary from thickness indicated by more

than plus or minus 1/8 inch (3 mm).

LAYING MASONRY WALLS

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

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

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

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

Fill cores in hollow CMUs with grout down to foundation under bearing plates,
beams, lintels, posts, and similar items unless otherwise indicated.
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34 MORTAR BEDDING AND JOINTING

A.  Lay hollow CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth
equal to bed joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and
pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting
course on footings.

4. With entire units, including areas under cells, fully bedded in mortar at
starting course on footings where cells are not grouted.

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

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

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

35 COMPOSITE MASONRY

A.  Bond wythes of composite masonry together using the following methods:
1. Masonry Joint Reinforcement: Installed in horizontal mortar joints.

a. Where bed joints of both wythes align, use ladder-type
reinforcement extending across both withes.

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

B.  Collar Joints: Solidly fill collar joints by parging face of first wythe that is laid
and shoving units of other wythe into place.

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

3.6 CAVITY WALLS
A.  Bond wythes of cavity walls together using the following methods:

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

a. Where bed joints of both wythes align, use ladder-type
reinforcement extending across both withes.

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

c. Where one wythe is of clay masonry and the other of concrete
masonry, use adjustable (two-piece) type reinforcement with
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3.8
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continuous horizontal wire in facing wythe attached to ties to
allow for differential movement regardless of whether bed joints
align.

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

Coat cavity face of backup wythe to comply with Division 7 Section
"Bituminous Dampproofing."

Installing Cavity-Wall Insulation: Place small dabs of adhesive, spaced
approximately 12 inches (300 mm) o.c. both ways, on inside face of insulation
boards, or attach with plastic fasteners designed for this purpose. Fit courses of
insulation between wall ties and other confining obstructions in cavity, with
edges butted tightly both ways. Press units firmly against inside wythe of
masonry or other construction as shown.

MASONRY-CELL INSULATION

Install molded-polystyrene insulation units into masonry unit cells before
laying units.

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a

minimum cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm)
elsewhere. Lap reinforcement a minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

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

3. Provide reinforcement not more than 8 inches (203 mm) above and

below wall openings and extending 12 inches (305 mm) beyond
openings in addition to continuous reinforcement.

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

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

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

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete where masonry abuts or faces
structural steel or concrete to comply with the following:
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1. Provide an open space not less than 1/2 inch (13 mm) wide between
masonry and structural steel or concrete unless otherwise indicated.
Keep open space free of mortar and other rigid materials.
2. Anchor masonry with anchors embedded in masonry joints and attached
to structure.
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c.

3.10

3.11

vertically and 36 inches (915 mm) o.c. horizontally.

ANCHORING MASONRY VENEERS

Anchor masonry veneers to wall framing and concrete and masonry backup
with masonry-veneer anchors to comply with the following requirements:

1.

Fasten screw-attached anchors through sheathing to wall framing and to
concrete and masonry backup with metal fasteners of type indicated.
Use two fasteners unless anchor design only uses one fastener.

Embed tie sections, connector sections and continuous wire in masonry
joints. Provide not less than 2 inches (50 mm) of air space between back
of masonry veneer and face of sheathing.

Locate anchor sections to allow maximum vertical differential movement
of ties up and down.

Space anchors as indicated, but not more than 16 inches (406 mm) o.c.
vertically and 24 inches (610 mm) o.c. horizontally with not less than 1
anchor for each 2.67 sq. ft. (0.25 sq. m) of wall area. Install additional
anchors within 12 inches (305 mm) of openings and at intervals, not
exceeding 36 inches (914 mm), around perimeter.

FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles,
lintels, ledges, other obstructions to downward flow of water in wall, and where
indicated. Install vents at shelf angles, ledges, and other obstructions to upward
flow of air in cavities, and where indicated.

Install flashing as follows unless otherwise indicated:

1.

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

At lintels and shelf angles, extend flashing a minimum of 6 inches (150
mm) into masonry at each end. At heads and sills, extend flashing 6
inches (150 mm) at ends and turn up not less than 2 inches (50 mm) to
form end dams.

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

Install metal flashing termination beneath flexible flashing at exterior
face of wall. Stop flexible flashing 1/2 inch (13 mm) back from outside
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3.13

face of wall and adhere flexible flashing to top of metal flashing
termination.

Install weep holes in head joints in exterior wythes of first course of masonry
immediately above embedded flashing and as follows:

1. Use specified weep/vent products to form weep holes.
2. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.
3. Cover cavity side of weep holes with plastic insect screening at cavities

insulated with loose-fill insulation.

Place cavity drainage material in cavities to comply with configuration
requirements for cavity drainage material in "Miscellaneous Masonry
Accessories" Article.

Install vents in head joints in exterior wythes at spacing indicated. Use

specified weep/vent products to form vents.

1. Close cavities off vertically and horizontally with blocking in manner
indicated. Install through-wall flashing and weep holes above horizontal
blocking.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed

to support reinforced masonry elements during construction.

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

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

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

Grouting: Do not place grout until entire height of masonry to be grouted has

attained enough strength to resist grout pressure.

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

pour height.

2. Limit height of vertical grout pours to not more than 60 inches (1520
mm).

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests
and inspections and prepare reports. Allow inspectors access to scaffolding and
work areas, as needed to perform tests and inspections. Retesting of materials
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3.15

that fail to comply with specified requirements shall be done at Contractor's
expense.

Inspections:  Level 2 special inspections according to the "International

Building Code."

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

2. Place grout only after inspectors have verified compliance of grout

spaces and of grades, sizes, and locations of reinforcement.
Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall
area or portion thereof.

Concrete Masonry Unit Test: For each type of unit provided, according to
ASTM C 140 for compressive strength.

Mortar Test (Property Specification): For each mix provided, according to
ASTM C 780. Test mortar for mortar air content and compressive strength.

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

Parge exterior faces of below-grade masonry walls, where indicated, in 2
uniform coats to a total thickness of 3/4 inch (19 mm).

Use a steel-trowel finish to produce a smooth, flat, dense surface. Form a wash
at top of parging and a cove at bottom.

Damp-cure parging for at least 24 hours and protect parging until cured.

REPAIRING, POINTING, AND CLEANING

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

Final Cleaning: After mortar is thoroughly set and cured, clean exposed
masonry as follows:

1. Test cleaning methods on sample wall panel; leave one-half of panel
uncleaned for comparison purposes.

2. Protect surfaces from contact with cleaner.

3. Wet wall surfaces with water before applying cleaners; remove cleaners

promptly by rinsing surfaces thoroughly with clear water.
4. Clean brick by bucket-and-brush hand-cleaning method described in BIA
Technical Notes 20.
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5. Clean masonry with a proprietary acidic cleaner applied according to
manufacturer's written instructions.

3.16 MASONRY WASTE DISPOSAL

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

1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of
finished grade.
B.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be

used as fill, as described above, and other masonry waste, and legally dispose
of off Owner's property.

END OF SECTION 04810
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SECTION 05120 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A.

A.

B.

A.

B.

SUMMARY

Section includes structural steel and grout.

ACTION SUBMITTALS

Shop Drawings: Show fabrication of structural-steel components.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified fabricator.

Welding certificates.

QUALITY ASSURANCE

D1.1/D1.1M, "Structural Welding Code - Steel."

Comply with applicable provisions of the following specifications and documents:
1.  AISC303.

2. AISC 360.
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PART 2 - PRODUCTS

2.1

A.

m o 0 W

STRUCTURAL-STEEL MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

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

Channels, Angles: ASTM A 572/A 572M, Grade 50 (345).

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

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

Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.
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Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex
steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with
plain finish.

. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTMF 959M, Type 8.8),
compressible-washer type with plain finish.

High-Strength Bolts, Nuts, and Washers: ASTM A 490 (ASTM A 490M), Type 1, heavy-hex
steel structural bolts[ or tension-control, bolt-nut-washer assemblies with splined ends];
ASTM A 563, Grade DH, (ASTM A 563M, Class 10S) heavy-hex carbon-steel nuts; and
ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers with plain finish.

1L Direct-Tension Indicators: ASTMF 959, Type 490 (ASTM F 959M, Type 10.9),
compressible-washer type with plain finish.

Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1,
heavy-hex steel structural bolts; ASTM A 563, Grade DH (ASTM A 563M, Class 10S) heavy-
hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel
washers.

1. Finish: Hot-dip zinc coating.
Direct-Tension Indicators: ASTM F 959, Type325 (ASTMF 959M, Type 8.8),
compressible-washer type with mechanically deposited zinc coating, baked epoxy-coated
finish.
Headed Anchor Rods: ASTM F 1554, Grade 55, weldable, straight.
1. Finish: Plain or Hot-dip zinc coating, ASTM A 153/A 153M, Class C, where necessary.
Threaded Rods: ASTM A 36/A 36M.
1. Finish: Plain or Hot-dip zinc coating, ASTM A 153/A 153M, Class C, where necessary.
Clevises and Tumbuckles: Made from cold-finished carbon steel bars, ASTM A 108,
Grade 1035.
PRIMER
Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental

Chambers."

Primer: Comply with Division 09 Sections.
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C.  Primer: SSPC-Paint 25, Type I, zinc oxide, alkyd, linseed oil primer.

D. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.

2.4 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

2.5 FABRICATION

A.  Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and
AISC 360.

2.6 SHOP CONNECTIONS

A.  High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding

procedure specifications, weld quality, and methods used in correcting welding work.
2.7 SHOP PRIMING

A.  Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

2. Surfaces to be field welded.

3. Surfaces to be high-strength bolted with slip-critical connections.

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

5. Galvanized surfaces.

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

1. SSPC-SP 2, "Hand Tool Cleaning."
2, SSPC-SP 3, "Power Tool Cleaning."
C. Priming: Immediately after surface preparation, apply primer according to manufacturer's

written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
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A.

B.

C.

D.

of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners,
edges, and exposed surfaces.

SOURCE QUALITY CONTROL

Testing Agency: Owner will engage an independent testing and inspecting agency to perform
shop tests and inspections and prepare test reports.

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

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

Bolted Connections: Shop-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: In addition to visual inspection, shop-welded connections will be tested
and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at
testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.
Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

Xk Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

EXAMINATION
Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with

requirements.

Proceed with installation only after unsatisfactory conditions have been corrected.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

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

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
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3 Snug-tighten anchor rods after supported members have been positioned and plumbed.
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4 Promptly pack grout solidly between bearing surfaces and plates so no voids remain.

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

FIELD CONNECTIONS

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,
appearances, welding procedure specifications, weld quality, and methods used in correcting
welding work.

1 Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and high-strength bolted connections.

Bolted Connections: Bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1M.

1 In addition to visual inspection, field welds will be tested and inspected according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not be
accepted.

c. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.
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END OF SECTION 05120
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SECTION 05210 - STEEL JOIST FRAMING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1. K-series steel joists.

2. LH- and DLH-series long-span steel joists.

3. Joist accessories.

ACTION SUBMITTALS

Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.

2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and

connection locations and details; and attachments to other construction.

INFORMATIONAL SUBMITTALS
Welding certificates.

Manufacturer certificates.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying
with applicable standard specifications and load tables in SJI's "Specifications."

1. Manufacturer's responsibilities include providing professional engineering services for
designing special joists to comply with performance requirements.

Welding Qualifications:  Qualify field-welding procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle joists as recommended in SJI's "Specifications."
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2.1

A.

2.2
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2.5

PERFORMANCE REQUIREMENTS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

K-SERIES STEEL JOISTS

Manufacture steel joists of type indicated according to "Standard Specifications for Open Web
Steel Joists, K-Series" in SII's "Specifications," with steel-angle top- and bottom-chord
members, underslung ends, and parallel top chord.

LONG-SPAN STEEL JOISTS

Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle
top- and bottom-chord members; of joist type and end and top-chord arrangements as indicated.

PRIMERS

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance
requirements in SSPC-Paint 15.

Primer: Provide shop primer that complies with Division 09 Sections.

JOIST ACCESSORIES

Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of
material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing,
and span. Furnish additional erection bridging if required for stability.

Furnish ceiling extensions, either extended bottom-chord elements or a separate extension unit
of enough strength to support ceiling construction. Extend ends to within 1/2 inch (13 mm) of
finished wall surface unless otherwise indicated.

Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat,
unhardened steel washers.

1. Finish: Plain, uncoated or Hot-dip zinc coating, ASTM A 153/A 153M, Class C, where
necessary.
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D

E.

A

B

C

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
steel structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers.

1. Finish: Plain or Hot-dip zinc coating, ASTM A 153/A 153M, Class C, where necessary
Furnish miscellaneous accessories including splice plates and bolts required by joist
manufacturer to complete joist assembly.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories.

Apply one coat of shop primer.

Shop priming of joists and joist accessories is specified in Division 09 Sections.

PART 3 - EXECUTION

3.1

A.

B

C.

D

E

INSTALLATION
Do not install joists until supporting construction is in place and secured
Install joists and accessories plumb, square, and true to line; securely fasten to supporting

construction according to SJI's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that

joists are stabilized during construction.

Field weld joists to supporting steel bearing plate and framework. Coordinate welding sequence
and procedure with placement of joists. Comply with AWS requirements and procedures for
welding, appearance and quality of welds, and methods used in correcting welding work.

Bolt joists to supporting steel framework using high-strength structural bolts. Comply with
Research Council on Structural Connection's "Specification for Structural Joints Using
ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation and
tightening requirements.

Install and connect bridging concurrently with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or
beams.
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32 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified independent testing and inspecting agency to

inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.

END OF SECTION 05210
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SECTION 05310 - STEEL DECKING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1, Roof deck.

2. Noncomposite form deck.

ACTION SUBMITTALS

Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product certificates.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural
Welding Code - Sheet Steel."

DELIVERY, STORAGE, AND HANDLING

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

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a
waterproof covering and ventilate to avoid condensation.
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PART 2 - PRODUCTS

2.1

A.

2.2

PERFORMANCE REQUIREMENTS

AISI Specifications: Comply with calculated structural characteristics of steel deck according
to AISI's "North American Specification for the Design of Cold-Formed Steel Structural
Members."

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

ROOF DECK

Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

Marlyn Steel Decks, Inc.

New Millennium Building Systems, LLC.

10.  Nucor Corp.; Vulcraft Group.

11.  Roof Deck, Inc.

12.  Valley Joist; Subsidiary of EBSCO Industries, Inc.

13.  Verco Manufacturing Co.

14.  Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation
15.  Or approved manufacturer.

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.

6. DACS, Inc.

7. Epic Metals Corporation.

8.

9.

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following;:

1 Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),
Grade 33 (230), G60 (Z180) zinc coating; cleaned, pretreated, and primed with
manufacturer's standard baked-on, rust-inhibitive primer.

a. Color: Gray top surface with white underside

2. Deck Profile: As indicated.
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3 Profile Depth: As indicated.
4 Design Uncoated-Steel Thickness: As indicated.

NONCOMPOSITE FORM DECK

Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

New Millennium Building Systems, LLC.

. Nucor Corp.; Vulcraft Group.

10. Roof Deck, Inc.

11.  Valley Joist; Subsidiary of EBSCO Industries, Inc.

12.  Verco Manufacturing Co.

13.  Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation
14.  Or approved manufacturer.

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4, Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.

6. DACS, Inc.

7. Marlyn Steel Decks, Inc.

8.

9

Noncomposite Form Deck: Fabricate ribbed-steel-sheet noncomposite form-deck panels to
comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI
Publication No. 31, with the minimum section properties indicated, and with the following:

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z180)90 (Z275) zinc coating.

2. Profile Depth: [1-1/2 inches (38 mm)].

3. Design Uncoated-Steel Thickness: As indicated.

ACCESSORIES

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

Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 (4.8-mm) minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.
Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000

psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.
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F Flat Sump Plates: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and
finish as deck. For drains, cut holes in the field.
G. Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B, with dry film containing a
minimum of 94 percent zinc dust by weigh.
H.  Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1

A.

B.

E.

F.

G

H

L.

J

INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

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

Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.

Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld or
mechanically fasten flanges to top of deck. Space welds or mechanical fasteners not more than
12 inches (305 mm) apart with at least one weld or fastener at each corner.

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

Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written instructions. Weld
or mechanically fasten to substrate to provide a complete deck installation.

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

Pour Stops and Girder Fillers: Weld steel-sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.
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3.2
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Floor-Deck Closures: Weld steel-sheet column closures, cell closures, and Z-closures to deck,
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and
sides of deck.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Field welds will be subject to inspection.

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

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

Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.

PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.

Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on both surface of
prime-painted deck immediately after installation, and apply repair paint.

END OF SECTION 05310
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SECTION 05400 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

This Section includes the following:

1. Interior load-bearing wall framing
2. Roof trusses.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide cold-formed metal framing capable of withstanding design
loads within limits and under conditions indicated.

1 Design Loads: As indicated.
Deflection Limits: Design framing systems to withstand design loads without deflections
greater than the following:
a. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the wall
height under a horizontal load of 5 Ibf/sq. ft. (239 Pa).
b. Roof Trusses: Vertical deflection of 1/360 of the span.
ACTION SUBMITTALS

Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal
framing; fabrication; and fastening and anchorage details, including mechanical fasteners.

For cold-formed metal framing indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product test reports.

QUALITY ASSURANCE

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

C.

D.

Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and
inspecting agency acceptable to authorities having jurisdiction.

AISI Specifications and Standards: Comply with AISI's "North American Specification for the
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel
Framing - General Provisions."

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design."
2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."

Comply with AISI's "Standard for Cold-Formed Steel Framing - Prescriptive Method for One
and Two Family Dwellings."

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.

B.

C.

MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and
coating weight as follows:

1. Grade: As required by structural performance.
2 Coating: G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).

LOAD-BEARING WALL FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0428 inch (1.09mm).
2. Section Properties: Minimum allowable Ixx= 0.551 in*, Sxx= 0.292 in’, moment= 8.46
in-k.

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with straight flanges, and same minimum base-metal thickness as steel studs.

Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header
beams, of web depths indicated, punched, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0428 inch (1.09mm).
L Flange Width: 1-5/8 inches (41 mm), unless noted otherwise.
3. Section Properties: Minimum allowable Ixx= 1.102 in®, Sxx=0.584 in’, moment= 16.92
in-k.
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2.3 ROOF TRUSSES
A. Roof Truss Members: Manufacturer's standard C-shaped steel sections, of web depths

2.4

2.5

indicated, unpunched, with stiffened flanges.

FRAMING ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural
Grade, Type H, metallic coated, of same grade and coating weight used for framing members,
unless otherwise indicated.

Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

Anchor Bolts: ASTM F 1554, Grade 36 , threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to
ASTM A 153/A 153M, Class C.

Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain,
without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488
conducted by a qualified independent testing agency.

Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10
times design load, as determined by testing per ASTME 1190 conducted by a qualified
independent testing agency.

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping
steel drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

MISCELLANEOUS MATERIALS

Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035.

Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for
placement and hydration.

Shims: Load bearing, high-density multimonomer plastic, nonleaching.

Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from
manufacturer's standard widths to match width of bottom track or rim track members.
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PART 3 - EXECUTION

3.1

A.

32

PREPARATION

Install load bearing shims or grout between the underside of wall bottom track or rim track and
the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface
on supporting concrete or masonry construction.

Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of
foundation wall or slab at stud or joist locations.

INSTALLATION, GENERAL

Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel
Framing - General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.

Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.

Install framing members in one-piece lengths.

Install temporary bracing and supports to secure framing and support loads comparable in
intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

Do not bridge building expansion and control joints with cold-formed metal framing.
Independently frame both sides of joints.

Install insulation, specified in Division 07 Sections in built-up exterior framing members, such
as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on
completion of framing work.

Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard
punched openings.

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from
plan location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.
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A.

LOAD-BEARING WALL INSTALLATION

Install continuous top and bottom tracks sized to match studs. Align tracks accurately and
securely anchor at corners and ends, and at spacings as follows:

1. Anchor Spacing: As shown on Shop Drawings.

Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm)
between the end of wall framing member and the web of track. Fasten both flanges of studs to
top and bottom tracks. Space studs as follows:

1. Stud Spacing: 24 inches (610 mm), unless noted otherwise

Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar configurations.

Align studs vertically where floor framing interrupts wall-framing continuity. Where studs
cannot be aligned, continuously reinforce track to transfer loads.

Align floor and roof framing over studs. Where framing cannot be aligned, continuously
reinforce track to transfer loads.

Anchor studs abutting structural columns or walls, including masonry walls, to supporting
structure as indicated.

Install headers over wall openings wider than stud spacing. Locate headers above openings as
indicated. Fabricate headers of compound shapes indicated or required to transfer load to
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates.

Frame wall openings with not less than a double stud at each jamb of frame as indicated
on Shop Drawings. Fasten jamb members together to uniformly distribute loads.

2 Install runner tracks and jack studs above and below wall openings. Anchor tracks to
jamb studs with clip angles or by welding, and space jack studs same as full-height wall
studs.

Install supplementary framing, blocking, and bracing in stud framing indicated to support
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring
attachment to framing.

If type of supplementary support is not indicated, comply with stud manufacturer's
written recommendations and industry standards in each case, considering weight or load
resulting from item supported.

Install horizontal bridging in stud system, spaced 48 inches (1220 mm). Fasten at each stud
intersection.

Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs with a minimum of 2 screws into each flange of the clip angle for framing
members up to 6 inches (150 mm) deep.
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3.5

2. Bridging: Proprietary bridging bars installed according to manufacturer's written
instructions.

Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of
bracing and anchor to structure.

Install miscellaneous framing and connections, including supplementary framing, web
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and
stable wall-framing system.

TRUSS INSTALLATION

Install, bridge, and brace trusses according to Shop Drawings and requirements in this Section.
Truss Spacing: 16 inches (406 mm), unless noted otherwise.

Do not alter, cut, or remove framing members or connections of trusses.

Erect trusses with plane of truss webs plumb and parallel to each other, align, and accurately
position at spacings indicated.

Erect trusses without damaging framing members or connections.

Align webs of bottom chords and load-bearing studs or continuously reinforce track to transfer
loads to structure. Anchor trusses securely at all bearing points.

Install continuous bridging and permanently brace trusses as indicated on Shop Drawings and
designed according to LGSEA's Technical Note 551e, "Design Guide for Permanent Bracing of
Cold-Formed Steel Trusses."

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Field and shop welds will be subject to testing and inspecting.
Testing agency will report test results promptly and in writing to Contractor and Architect.

Remove and replace work where test results indicate that it does not comply with specified
requirements.

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

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

B.  Provide final protection and maintain conditions, in a manner acceptable to manufacturer and

Installer, that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 05400
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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Miscellaneous steel framing and supports.
Shelf angles.

Metal ladders.

Ladder safety cages.

Metal floor plate and supports.
Miscellaneous steel trim.

Metal bollards.

Abrasive metal nosings.

Loose bearing and leveling plates.

ROUSO Ll SpEAETE)) IO

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

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

3. Steel weld plates and angles for casting into concrete.

1.2 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design ladders, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

B.  Structural Performance of Aluminum Ladders: Aluminum ladders, including landings, shall
withstand the effects of loads and stresses within limits and under conditions specified in
ANSI A14.3.

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

changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

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

1.3 ACTION SUBMITTALS
A.  Product Data: For the following:

1. Metal nosings and treads.
2. Grout.
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B.

C.

Shop Drawings: Show fabrication and installation details for metal fabrications.

l. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

G.

H.

L

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth, flat surfaces without blemishes.

FERROUS METALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
Stainless-Steel Bars and Shapes: ASTM A 276, Type 316L.

Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.

Abrasive-Surface Floor Plate: Steel plate with abrasive granules rolled into surface or with
abrasive material metallically bonded to steel.

1. Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not limited to,
the following:

a. IKG Industries, a division of Harsco Corporation; Mebac.
b. SlipNOT Metal Safety Flooring, a W. S. Molnar company; SlipNOT.
c. Or approved manufacturer.

Steel Tubing: ASTM A 500, cold-formed steel tubing.
Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.
Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

1. Size of Channels: As indicated.
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24

2.5

2 Material:  Cold-rolled steel, ASTM A 1008/A 1008M, structural steel, Grade 33
(Grade 230)]; [0.0528-inch (1.35-mm)] minimum thickness; hot-dip galvanized after
fabrication.

Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M.

NONFERROUS METALS
Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.
Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

FASTENERS

General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTMF 1941
(ASTM F 1941M), Class Fe/Zn 5, at exterior walls.

1 Provide stainless-steel fasteners for fastening aluminum.
2 Provide stainless-steel fasteners for fastening stainless steel.

Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.

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

Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTMF 1941 (ASTMF 1941M), Class Fe/Zn 5, unless otherwise
indicated.

2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1
(A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594
(ASTM F 836M).

Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or
studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply
with ASTM B 633, Class Fe/Zn 3, as needed for fastening to inserts.

MISCELLANEOUS MATERIALS

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
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2.6

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

Shop Primers: Provide primers that comply with Division 09 Sections.

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

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

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

Concrete: Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for
normal-weight, air-entrained, concrete with a minimum 28-day compressive strength as
indicated.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Use connections
that maintain structural value of joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and case edges. Remove
sharp or rough areas on exposed surfaces.

Weld corners and seams continuously to comply with the following:

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

2. Obtain fusion without undercut or overlap.

3; Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Locate joints where least conspicuous.

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

Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors not less than 24 inches (600 mm) o.c.
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2.7 MISCELLANEOUS FRAMING AND SUPPORTS

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

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

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

2.8 SHELF ANGLES

A Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete
framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more
than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated.

B.  For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

C.  Galvanize shelf angles located in exterior walls.

D.  Prime shelf angles located in exterior walls with zinc-rich primer

E.  Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

29 METAL LADDERS

A.  General:

1 Comply with ANSI A14.3 unless otherwise indicated.
2 For elevator pit ladders, comply with ASME A17.1.
B.  Aluminum Ladders:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following:

a. ACL Industries, Inc.

b. Alco-Lite Industrial Products.
c. Halliday Products.

d. O'Keeffe's Inc.

e. Precision Ladders, LLC.
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2.11

2.12

f. Royalite Manufacturing, Inc.
g. Thompson Fabricating, LLC.

h. Or approved manufacturer.

2: Space siderails 18 inches (457 mm) apart unless otherwise indicated.

3. Siderails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches
(64 mm) deep, 3/4 inch (19 mm) wide, and 1/8 inch (3.2 mm) thick.

4. Rungs: Extruded-aluminum tubes, not less than 3/4 inch (19 mm) deep and not less than

1/8 inch (3.2 mm) thick, with ribbed tread surfaces.

LADDER SAFETY CAGES

Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with
stainless-steel fasteners.

Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet (6 m) o.c.
Provide secondary intermediate hoops spaced not more than 48 inches (1200 mm) o.c. between
primary hoops.

Galvanize steel ladder safety cages, including brackets and fasteners.

Prime steel ladder safety cages, including brackets and fasteners, with zinc-rich primer.

METAL FLOOR PLATE

Fabricate from rolled-steel floor or abrasive-surface floor plate.

1. Thickness: 1/4 inch (6.4 mm).

Provide steel angle supports as indicated.

Provide flush steel bar drop handles for lifting removable sections, one at each end of each
section.

MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed

field splices where possible.

Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

Galvanize exterior miscellaneous steel trim.

Prime exterior miscellaneous steel trim with zinc-rich primer.
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2.13 METAL BOLLARDS
A.  Fabricate metal bollards from Schedule 80 steel pipe.
1. Cap bollards with 1/4-inch- (6.4-mm-) thick steel plate.

B.  Fabricate bollards with 3/8-inch- (9.5-mm-) thick steel baseplates for bolting to concrete slab.
Drill baseplates at all four corners for 3/4-inch (19-mm) anchor bolts.

C.  Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- (6.4-mm-) thick steel
plate welded to bottom of sleeve.

D.  Prime bollards with zinc-rich primer.,

2.14 ABRASIVE METAL NOSINGS
A.  Cast-Metal Units: Cast aluminum with an integral-abrasive, as-cast finish.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

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

a. American Safety Tread Co., Inc.
b. Balco Inc.
c. Barry Pattern & Foundry Co., Inc.
d. Granite State Casting Co.
€. Safe-T-Metal Company, Inc.
i Wooster Products Inc.
g Or approved manufacturer.
B.  Extruded Units: Aluminum, with abrasive filler in an epoxy-resin binder.
: Manufacturers: Subject to compliance with requirements, provide products by one of the

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

ACL Industries, Inc.

American Safety Tread Co., Inc.
Amstep Products.

Armstrong Products, Inc.

Balco Inc.

Granite State Casting Co.
Wooster Products Inc.

Or approved manufacturer.

PR e e op

2. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above
aluminum extrusion.
3; Provide solid-abrasive-type units without ribs.
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2.15

2.16

2.17

2.18

2.19

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Drill for mechanical anchors and countersink. Locate holes not more than 4 inches (100 mm)
from ends and not more than 12 inches (300 mm) o.c.

Apply bituminous paint to concealed surfaces of cast-metal units.

Apply clear lacquer to concealed surfaces of extruded units.

LOOSE BEARING AND LEVELING PLATES

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

LOOSE STEEL LINTELS

Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated.

Galvanize loose steel lintels located in exterior walls.

Prime loose steel lintels located in exterior walls with zinc-rich primer.

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Finish metal fabrications after assembly.

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
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D.

I; Shop prime with universal shop primer unless primers specified in Division 09 Sections
are indicated.

Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below:

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Items Indicated to Receive Primers Specified in Division 09 Section "High-Performance
Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

4, Other Items: SSPC-SP 3, "Power Tool Cleaning."

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

PART 3 - EXECUTION

3.1

3.2

A.

B.

D.

E.

A.

INSTALLATION, GENERAL

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

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

Field Welding: Comply with the following requirements:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended.

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction.

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

INSTALLING METAL BOLLARDS

Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before
installing.
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Anchor bollards to existing construction with expansion anchors or anchor bolts. Provide four
3/4-inch (19-mm) bolts at each bollard unless otherwise indicated.  Fill annular space around
bollard solidly with nonshrink, nonmetallic grout.

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

INSTALLING BEARING AND LEVELING PLATES

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

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if

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

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

ADJUSTING AND CLEANING

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

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 05500
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SECTION 05510 - METAL STAIRS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Section Includes:

1.

2
2
4.

Preassembled steel stairs with concrete-filled or epoxy-resin-filled and abrasive-coating-
finished formed-metal treads.

Industrial-type stairs with steel grating treads.

Steel tube railings attached to metal stairs.

Steel tube handrails attached to walls adjacent to metal stairs.

PERFORMANCE REQUIREMENTS

Delegated Design: Design metal stairs, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated.

W N —

Uniform Load: 100 Ibf/sq. ft. (4.79 kN/sq. m).

Concentrated Load: 300 Ibf (1.33 kN) applied on an area of 4 sq. in. (2580 sq. mm).
Uniform and concentrated loads need not be assumed to act concurrently.

Stair Framing: Capable of withstanding stresses resulting from railing loads in addition
to loads specified above.

Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch (6.4
mm), whichever is less.

Structural Performance of Railings: Railings shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated.

1.

2.

Handrails and Top Rails of Guards:

a. Uniform load of 50 1bf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 1bf (0.89 kN) applied in any direction.
Cx Uniform and concentrated loads need not be assumed to act concurrently.

Infill of Guards:

a. Concentrated load of 50 Ibf (0.22 kN) applied horizontally on an area of 1 sq. ft.
(0.093 sq. m).
b. Infill load and other loads need not be assumed to act concurrently.
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1.3

1.4

D.

A.

B.

A.

Seismic Performance: Metal stairs shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

1. Component Importance Factor is 1.5.

ACTION SUBMITTALS

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

QUALITY ASSURANCE

NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated,

unless more stringent requirements are indicated.

1. Preassembled Stairs: Service class.
2, Industrial-Type Stairs: Industrial class.

PART 2 - PRODUCTS

2.1

A.

B.

D.

F.

H.

METALS
Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For components exposed to view in the completed Work, provide materials without

seam marks, roller marks, rolled trade names, or blemishes.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
Steel Tubing: ASTM A 513.

Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Steel Bars for Grating Treads: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or
ASTM A 1018/A 1018M.

Wire Rod for Grating Crossbars: ASTM A 510 (ASTM A 510M).

Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M,[ either commercial steel, Type B,
or] structural steel, Grade 30 (Grade 205), unless another grade is required by design loads.
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Woven-Wire Mesh: Intermediate-crimp, [diamond] [square] pattern, 2-inch (50-mm) woven-
wire mesh, made from 0.135-inch (3.5-mm) nominal diameter wire complying with
ASTM A 510 (ASTM A 510M).

Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6

MISCELLANEOUS MATERIALS
Extruded Units: Aluminum units with abrasive filler in an epoxy-resin binder.

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
followingavailable manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following:

ACL Industries, Inc.

American Safety Tread Co., Inc.
Amstep Products.

Armstrong Products, Inc.

Balco Inc.

Granite State Casting Co.
Wooster Products Inc.

Or approved manufacturer.

SR e e o

2 Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above
aluminum extrusion.

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Apply clear lacquer to concealed surfaces of extruded units set into concrete

Fasteners: Provide zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where
built into exterior walls. Select fasteners for type, grade, and class required.

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

Shop Primers: Provide primers that comply with Division 09 Sections.

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

Concrete Materials and Properties: Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day
compressive strength of 3000 psi (20 MPa) unless otherwise indicated.
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Welded Wire Fabric: ASTM A 185/A 185M, 6 by 6 inches (152 by 152 mm), W1.4 by W1.4,
unless otherwise indicated.

FABRICATION, GENERAL

Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips,
brackets, bearing plates, and other components necessary to support and anchor stairs and
platforms on supporting structure.

1. Join components by welding unless otherwise indicated.

2. Use connections that maintain structural value of joined pieces.

3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to
drain.

Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges. Remove
sharp or rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without impairing work.
Weld connections to comply with the following:

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

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

Weld exposed corners and seams continuously unless otherwise indicated.

At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary
Joint Finish Standards" for Type 3 welds: partially dressed weld with spatter removed.

mimgte), I

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners
where possible. Locate joints where least conspicuous.

Fabricate joints that will be exposed to weather in a manner to exclude water. Provide weep
holes where water may accumulate.

STEEL-FRAMED STAIRS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

Alfab, Inc.

American Stair, Inc.

Sharon Companies Ltd. (The).
Or approved manufacturer.

LN —
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2.5

Stair Framing:

1. Fabricate stringers of steel plates or channels.
Construct platforms of steel plate or channel headers and miscellaneous framing
members as needed to comply with performance requirements.

3. If using bolts, fabricate and join so bolts are not exposed on finished surfaces.

4. Where stairs are enclosed by gypsum board shaft-wall assemblies, provide hanger rods or
struts to support landings from floor construction above or below.

5. Where masonry walls support metal stairs, provide temporary supporting struts designed

for erecting steel stair components before installing masonry.

Metal-Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from
steel sheet of thickness needed to comply with performance requirements but not less than
0.067 inch (1.7 mm).

1 At Contractor's option, provide stair assemblies with metal-pan subtreads filled with
reinforced concrete during fabrication.
2 Provide epoxy-resin-filled treads, reinforced with glass fibers, with slip-resistant,

abrasive surface.

Abrasive-Coating-Finished, Formed-Metal Stairs: Form risers, treads, and platforms to
configurations shown from steel sheet of thickness needed to comply with performance
requirements but not less than 0.097 inch (2.5 mm). Finish tread and platform surfaces with
manufacturer's standard epoxy-bonded abrasive finish.

Metal Bar-Grating Stairs: Comply with NAAMM MBG 531, "Metal Bar Grating Manual."

Fabricate treads and platforms from steel grating with [1-1/4-by-3/16-inch (32-by-5-mm)
bearing bars at 15/16 inch (24 mm) o.c.

2 Fabricate grating treads with cast abrasive nosing and with steel angle or steel plate
carrier at each end for stringer connections. Secure treads to stringers with bolts.

STAIR RAILINGS

Steel Tube Railings: Fabricate railings to comply with requirements indicated for design,
dimensions, details, finish, and member sizes, inctuding wall thickness of tube, post spacings,
and anchorage, but not less than that needed to withstand indicated loads.

Rails and Posts: 1-5/8-inch- (41-mm-) diameter top and bottom rails and 1-1/2-inch- (38-
mm-) square posts.

2 Picket Infill: 1/2-inch- (13-mm-) square pickets spaced less than 4 inches (100 mm)
clear.

Welded Connections: Fabricate railings with welded connections. Cope components at
connections to provide close fit, or use fittings designed for this purpose. Weld all around at
connections, including at fittings.

1 Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 3
welds: partially dressed weld with spatter removed.
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C.

D.

G.

A.

D.

Form changes in direction of railings by bending or by inserting prefabricated elbow fittings.
Form curves by bending members in jigs to produce uniform curvature without buckling.

Close exposed ends of railing members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges,
miscellaneous fittings, and anchors for interconnecting components and for attaching to other

work.

1. Connect posts to stair framing by direct welding.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Finish metal stairs after assembly.

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with [SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning or SSPC-SP 3, "Power Tool Cleaning."

Apply shop primer to uncoated surfaces of metal stair components. Comply with SSPC-PA 1,
"Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for
shop painting.

PART 3 - EXECUTION

3.1

A

INSTALLATION

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal stairs. Set units accurately in location, alignment, and elevation, measured from
established lines and levels and free of rack.

Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete
unless otherwise indicated.

Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints. Do not weld, cut, or abrade surfaces of exterior units that have

been hot-dip galvanized after fabrication.

Field Welding: Comply with requirements for welding in "Fabrication, General" Article.
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3.2

Place and finish concrete fill for treads and platforms to comply with Division 03 Section "Cast-
in-Place Concrete."

[} Install abrasive nosings with anchors fully embedded in concrete.

Install precast concrete treads with adhesive supplied by manufacturer.

Attach handrails to wall with wall brackets. Use type of bracket with predrilled hole for
exposed bolt anchorage.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 05510
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SECTION 05521 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1

A.

1.2

13

RELATED DOCUMENTS

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

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

SUMMARY

Section Includes:

1. Aluminum pipe and tube railings.

Related Sections:

1. Division 06 Section "Rough Carpentry" for wood blocking for anchoring railings.

2, Division 09 Section "Non-Structural Metal Framing" for metal backing for anchoring
railings.

PERFORMANCE REQUIREMENTS

Delegated Design: Design railings, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

General: In engineering railings to withstand structural loads indicated, determine allowable
design working stresses of railing materials based on the following:

1. Steel: 72 percent of minimum yield strength.

2 Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate
tensile strength divided by 1.95.
3. Stainless Steel: 60 percent of minimum yield strength.

Structural Performance: Railings shall withstand the effects of gravity loads and the following
loads and stresses within limits and under conditions indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 1bf/ ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:

a. Concentrated load of 50 1bf applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.
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1.4

1.5

D.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

ACTION SUBMITTALS

Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.
2 Railing brackets.
3. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Samples for Initial Selection: For products involving selection of color, texture, or design.
Samples for Verification: For each type of exposed finish required.
1. Sections of each distinctly different linear railing member, including handrails, top rails,
posts, and balusters.
2. Fittings and brackets.
S Assembled Sample of railing system, made from full-size components, including top rail,
post, handrail, and infill. Sample need not be full height.
a. Show method of finishing members at intersections.
Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.
INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.

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

Welding certificates.

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

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, according to ASTM E 894 and ASTM E 935.
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1.6

1.7

1.8

A.

B.

C.

A.

A.

B.

C.

QUALITY ASSURANCE
Source Limitations: Obtain each type of railing from single source from single manufacturer.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."”
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6, "Structural Welding Code - Stainless Steel.”

PROJECT CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.

COORDINATION AND SCHEDULING

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

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

Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance requirements.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Aluminum Pipe and Tube Railings:

ATR Technologies, Inc.

Blum, Julius & Co., Inc.

Braun, J. G., Company; a division of the Wagner Companies.
CraneVeyor Corp.

Hollaender Manufacturing Company.

Kee Industrial Products, Inc.

Moultrie Manufacturing Company.

©ho oo o
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2.2

2.3

24

h. Pisor Industries, Inc.
i. Sterling Dula Architectural Products, Inc.; Div. of Kane Manufacturing.
J- Superior Aluminum Products, Inc.
k. Thompson Fabricating, LLC.
l. Tri Tech, Inc.
m.  Tubular Specialties Manufacturing, Inc.
n. Tuttle Railing Systems; Div. of Tuttle Aluminum & Bronze, Inc.
o. Wagner, R & B, Inc.; a division of the Wagner Companies.
p. Approved Equal.
METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

ALUMINUM

Aluminum, General: Provide alloy and temper recommended by aluminum producer and
finisher for type of use and finish indicated, and with not less than the strength and durability
properties of alloy and temper designated below for each aluminum form required.

Extruded Bars and Tubing: ASTM B 221, Alloy 6063-T5/T52.

Extruded Structural Pipe and Round Tubing: ASTM B 429/B 429M, Alloy 6063-T6.

1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

Drawn Seamless Tubing: ASTM B 210, Alloy 6063-T832.

Plate and Sheet: ASTM B 209, Alloy 6061-T6.

Die and Hand Forgings: ASTM B 247, Alloy 6061-T6.

Castings: ASTM B 26/B 26M, Alloy A356.0-T6.

FASTENERS

General: Provide the following:

1. Aluminum Railings: Type 304 stainless-steel fasteners.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of

construction indicated and capable of withstanding design loads.

Fasteners for Interconnecting Railing Components:
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2.6

Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless otherwise indicated.

2 Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are the standard
fastening method for railings indicated.

3 Provide square or hex socket flat-head machine screws for exposed fasteners unless
otherwise indicated.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of
sustaining, without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by testing
according to ASTM E 488, conducted by a qualified independent testing agency.

Material for Interior Locations: Carbon-steel components zinc-plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

For aluminum railings, provide type and alloy as recommended by producer of metal to
be welded and as required for color match, strength, and compatibility in fabricated
items.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation. Use connections that maintain
structural value of joined pieces.

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

surfaces.

Form work true to line and level with accurate angles and surfaces
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E.  Fabricate connections that will be exposed to weather in a manner to exclude water. Provide
weep holes where water may accumulate.

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

G.  Connections: Fabricate railings with welded connections unless otherwise indicated.

H.  Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

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

2 Obtain fusion without undercut or overlap.

3 Remove flux immediately.

4 At exposed connections, finish exposed surfaces smooth and blended so no roughness
shows after finishing and welded surface matches contours of adjoining surfaces.

Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with

concealed internal welds that eliminate surface grinding, using manufacturer's standard system

of sleeve and socket fittings.

J Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

K.  Form changes in direction as follows:

1 As detailed.

2 By flush bends or by inserting prefabricated flush-elbow fittings.

L. Bend members in jigs to produce uniform curvature for each configuration required; maintain
cross section of member throughout entire bend without buckling, twisting, cracking, or
otherwise deforming exposed surfaces of components.

Close exposed ends of railing members with prefabricated end fittings.

N.  Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch or less.

O.  Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members to other work unless otherwise indicated.

1 At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers, or other means to transfer loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

P Provide inserts and other anchorage devices for connecting railings to concrete or masonry

work. Fabricate anchorage devices capable of withstanding loads imposed by railings.
Coordinate anchorage devices with supporting structure.



FULTON COUNTY FIRE STATION #11 05521 -7

KHAFRA 10ATL02-55 PIPE AND TUBE RAILINGS

2.7

A,

B.

D.

2.8

A.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Protect mechanical 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 the same piece are not acceptable. 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.

Provide exposed fasteners with finish matching appearance, including color and texture, of
railings.

ALUMINUM FINISHES

Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class 1, 0.018 mm or thicker.

1. Color: As selected by Architect from full range of industry colors and color densities.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

EXAMINATION

Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify
that locations of concealed reinforcements have been clearly marked for Installer. Locate
reinforcements and mark locations if not already done.

INSTALLATION, GENERAL
Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or
finished after fabrication and that are intended for field connection by mechanical or
other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet.

3. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

Corrosion Protection: Coat concealed surfaces of aluminum that will be in contact with grout,
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
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3.3

3.4

D.

E.

Adjust railings before anchoring to ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.

RAILING CONNECTIONS

Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Seal recessed holes of exposed locking screws using plastic cement filler colored
to match finish of railings.

Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication" Article whether welding is
performed in the shop or in the field.

Expansion Joints: Install expansion joints at locations indicated but not farther apart than
required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2
inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint
within 6 inches of post.

ATTACHING RAILINGS

Anchor railing ends at walls with round flanges anchored to wall construction and connected to
railing ends using nonwelded connections.

Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and connected to
railing ends using nonwelded connections.

Attach railings to wall with wall brackets, except where end flanges are used. Provide brackets

with 1-1/2-inch clearance from inside face of handrail and finished wall surface. Locate

brackets as indicated or, if not indicated, at spacing required to support structural loads.

1 Use type of bracket with predrilled hole for exposed bolt anchorage.

2 Locate brackets as indicated or, if not indicated, at spacing required to support structural
loads.

Secure wall brackets and railing end flanges to building construction as follows:

For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or

lag bolts.

2 For hollow masonry anchorage, use toggle bolts.

3 For wood stud partitions, use hanger or lag bolts set into studs or wood backing between
studs. Coordinate with carpentry work to locate backing members.

4 For steel-framed partitions, use hanger or lag bolts set into fire-retardant-treated wood
backing between studs. Coordinate with stud installation to locate backing members.

5 For steel-framed partitions, use self-tapping screws fastened to steel framing or to
concealed steel reinforcements.

6 For steel-framed partitions, use toggle bolts installed through flanges of steel framing or

through concealed steel reinforcements.
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3.5 ADJUSTING AND CLEANING

A.  Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water.

3.6 PROTECTION
A.  Protect finishes of railings from damage during construction period with temporary protective

coverings approved by railing manufacturer. Remove protective coverings at time of
Substantial Completion.

END OF SECTION 05 52 13
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SECTION 06100 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Framing with dimension lumber.

Rooftop equipment bases and support curbs.
Wood blocking, cants, and nailers.

Wood furring and grounds.

Plywood backing panels.

PP Pr

Related Requirements:

1. Division 06 Section "Sheathing."

2. Division 31 Section "Termite Control" for site application of borate treatment to wood
framing.

DEFINITIONS

Exposed Framing: Framing not concealed by other construction.

Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal in
least dimension.

Timber: Lumber of 5 inches nominal or greater in least dimension.

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

1. NeLMA: Northeastern Lumber Manufacturers' Association.
2. NLGA: National Lumber Grades Authority.

3. RIS: Redwood Inspection Service.

4. SPIB: The Southern Pine Inspection Bureau.

5. WCLIB: West Coast Lumber Inspection Bureau.

6. WWPA: Western Wood Products Association.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate component
materials and dimensions and include construction and application details.
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1.5

1.6

1.7

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

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

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

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

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

Fastener Patterns: Full-size templates for fasteners in exposed framing.

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

ALSC Board of Review.

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

1. Wood-preservative-treated wood.
2. Fire-retardant-treated wood.

3. Metal framing anchors.
QUALITY ASSURANCE

Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that
periodically performs inspections to verify that the material bearing the classification marking is
representative of the material tested.

DELIVERY, STORAGE, AND HANDLING

Stack lumber flat with spacers beneath and between each bundle to provide air circulation.
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide
for air circulation around stacks and under coverings.
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PART 2 - PRODUCTS

2.1

22

23

A

WOOD PRODUCTS, GENERAL

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

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

For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on
end or back of each piece.

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

4 Provide dressed lumber, S4S, unless otherwise indicated.

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

WOOD-PRESERVATIVE-TREATED LUMBER

Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2 for interior
construction not in contact with the ground, Use Category UC3b for exterior construction not in
contact with the ground, and Use Category UC4a for items in contact with the ground.

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

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

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

Application: Treat all rough carpentry unless otherwise indicated.

FIRE-RETARDANT-TREATED MATERIALS

General: Where fire-retardant-treated materials are indicated, use materials complying with
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test
method indicated by a qualified testing agency.

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame
spread index of 25 or less when tested according to ASTME 84, and with no evidence of
significant progressive combustion when the test is extended an additional 20 minutes, and with
the flame front not extending more than 10.5 feet beyond the centerline of the burners at any
time during the test.



FULTON COUNTY FIRE STATION #11 06100 - 4

KHAFRA 10ATLO02-55 ROUGH CARPENTRY

24

I, Use treatment that does not promote corrosion of metal fasteners.

Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to
accelerated weathering according to ASTM D 2898. Use for exterior locations and where
indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where
exterior type is not indicated.

4. Design Value Adjustment Factors:  Treated lumber shall be tested according
ASTM D 5664 and design value adjustment factors shall be calculated according to
ASTM D 6841.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.

Identify fire-retardant-treated wood with appropriate classification marking of qualified testing
agency.

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

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

Application: Treat items indicated on Drawings, and the following:
1. Concealed blocking.

MISCELLANEOUS LUMBER

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

Blocking.

Nailers.

Rooftop equipment bases and support curbs.
Cants.

Furring.

Grounds.

Utility shelving.

ELIES” PP

For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species.

For utility shelving, provide lumber with 15 percent maximum moisture content and any of the
following species and grades:

1. Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Standard or
No. 3 Common grade; NeLMA, NLGA, WCLIB, or WWPA.

2. Mixed southern pine; No. 2 grade; SPIB.

3. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or
WWPA.
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m o 0w

4. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No.2 Common grade;
NeLMA, NLGA, WCLIB, or WWPA.

For concealed boards, provide lumber with 15 percent maximum moisture content and any
of the following species and grades:

1. Mixed southern pine; No. 2 grade; SPIB.

2. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or
WWPA.

3 Spruce-pine-fir (south) or spruce-pine-fir; Construction or No.2 Common grade;
NeLMA, NLGA, WCLIB, or WWPA.

4, Eastern softwoods; No. 2 Common grade; NeLMA.

5. Northern species; No. 2 Common grade; NLGA.

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

For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber
of any species may be used provided that it is cut and selected to eliminate defects that will

interfere with its attachment and purpose.

For blocking and nailers used for attachment of other construction, select and cut lumber to
eliminate knots and other defects that will interfere with attachment of other work.

For furring strips for installing plywood or hardboard paneling, select boards with no knots
capable of producing bent-over nails and damage to paneling.
PLYWOOD BACKING PANELS

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

1. Plywood shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

FASTENERS

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

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

Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: NES NER-272.

Wood Screws: ASME B18.6.1.

Lag Bolts: ASME B18.2.1.
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F Bolts: Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and,
where indicated, flat washers.

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

1 Material: ~ Carbon-steel components, zinc plated to comply with ASTM B 633,
Class Fe/Zn 5.
2. Material: ~ Stainless steel with bolts and nuts complying with ASTMF 593 and
ASTM F 594, Alloy Group 1 or 2.
2.7 METAL FRAMING ANCHORS

A Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Cleveland Steel Specialty Co
2. KC Metals Products, Inc.

3. Phoenix Metal Products, Inc.
4, Simpson Strong-Tie Co., Inc.
5. USP Structural Connectors.

B Allowable Design Loads: Provide products with allowable design loads, as published by
manufacturer, that meet or exceed those of products of manufacturers listed. Manufacturer's
published values shall be determined from empirical data or by rational engineering analysis and
demonstrated by comprehensive testing performed by a qualified independent testing agency.

C Galvanized-Steel ~ Sheet: Hot-dip, zinc-coated steel sheet complying with
ASTM A 653/A 653M, G60 coating designation.

1. Use for interior locations unless otherwise indicated.

D Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick.

1. Use for wood-preservative-treated lumber and where indicated.
E. Stainless-Steel Sheet: ASTM A 666, Type 304.
1. Use for exterior locations and where indicated
2.8 MISCELLANEOUS MATERIALS
A Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill

sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's
standard widths to suit width of sill members indicated.
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B.  Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's
standard widths to suit width of sill members indicated.

C.  Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch.

D Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-

propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active
ingredient.

PART 3 - EXECUTION

3.1

A.

INSTALLATION, GENERAL

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

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

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

Install plywood backing panels by fastening to studs; coordinate locations with utilities
requiring backing panels. Install fire-retardant treated plywood backing panels with
classification marking of testing agency exposed to view.

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

Provide blocking and framing as indicated and as required to support facing materials, fixtures,
specialty items, and trim.

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

Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and
as follows:

1 Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96
inches o.c. with solid wood blocking or noncombustible materials accurately fitted to
close furred spaces.

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at

ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not
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inherent in framing system used, provide closely fitted solid wood blocks of same width
as framing members and 2-inch nominal- thickness.

3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit
concealed spaces to not more than 100 sq. ft. and to solidly fill space below partitions.
4, Fire block concealed spaces behind combustible cornices and exterior trim at not more

than 20 feet o.c.

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

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

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

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

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

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

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

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

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

1 Comply with approved fastener patterns where applicable.
Use finishing nails unless otherwise indicated. Countersink nail heads and fill holes with
wood filler.

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

WOOD BLOCKING AND NAILER INSTALLATION
Install where indicated and where required for screeding or attaching other work. Form to
shapes indicated and cut as required for true line and level of attached work. Coordinate

locations with other work involved.

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



FULTON COUNTY FIRE STATION #11 06100 -9

KHAFRA 10ATLO02-55 ROUGH CARPENTRY

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

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

33 WOOD FURRING INSTALLATION

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required
for tolerance of finish work.

B.  Furring to Receive Gypsum Board: Install 1-by-2-inch nominal- size furring vertically at 16
PROTECTION

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

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

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

END OF SECTION 06 10 00
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SECTION 06160 - SHEATHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1.
2.

Wall sheathing.
Sheathing joint and penetration treatment.

B.  Related Requirements:

1.
2.

Division 06 Section "Rough Carpentry" for plywood backing panels.
Division 07 Section "Weather Barriers" for water-resistive barrier applied over wall
sheathing.

1.3 ACTION SUBMITTALS

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

1.

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

Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated plywood complies with requirements. Include
physical properties of treated materials.

For fire-retardant treatments, include physical properties of treated plywood both before
and after exposure to elevated temperatures, based on testing by a qualified independent
testing agency according to ASTM D 5516.

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

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

1.4 INFORMATIONAL SUBMITTALS

A.  Evaluation Reports: For following products, from ICC-ES:

1.

Preservative-treated plywood.
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1.6

A.

A.

2.  Fire-retardant-treated plywood.
3. Foam-plastic sheathing.

QUALITY ASSURANCE

Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that
periodically performs inspections to verify that the material bearing the classification marking is
representative of the material tested.

DELIVERY, STORAGE, AND HANDLING

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

PART 2 - PRODUCTS

2.1

22

A.

A.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics: For assemblies with fire-resistance ratings, provide
materials and construction identical to those of assemblies tested for fire resistance per
ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance
Directory.".

WALL SHEATHING

Foil-Faced, Polyisocyanurate-Foam Wall Sheathing: ASTM C 1289, Type I or Type II, Class 2,

rigid, cellular, polyisocyanurate thermal insulation. Foam-plastic core and facings shall have a
flame-spread index of 25 or less when tested individually.

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

a. Atlas Roofing Corporation.

b. Dow Chemical Company (The).
(5 Rmax, Inc.

d. Approved equal.

2. Thickness: 1 inch.
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2.5

A.

A.

A.

FASTENERS

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

1 For wall sheathing, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape recommended by
sheathing manufacturer for sealing joints and penetrations in sheathing.

MISCELLANEOUS MATERIALS

Adhesives for Field Gluing Panels to Framing: Formulation complying with ASTM D 3498
that is approved for use with type of construction panel indicated by manufacturers of both
adhesives and panels.

Adhesives shall have a VOC content of 50 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

2. Adhesives shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

PART 3 - EXECUTION

3.1

A.

B

C.

D

INSTALLATION, GENERAL

Do not use materials with defects that impair quality of sheathing or pieces that are too small to
use with minimum number of joints or optimum joint arrangement. Arrange joints so that
pieces do not span between fewer than three support members.

Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting
construction unless otherwise indicated.

Securely attach to substrate by fastening as indicated, complying with the following:

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

Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish materials.
Make tight connections. Install fasteners without splitting wood.
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E.  Coordinate wall sheathing installation with flashing and joint-sealant installation so these
materials are installed in sequence and manner that prevent exterior moisture from passing
through completed assembly.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of
structural support elements.

G. Coordinate sheathing installation with installation of materials installed over sheathing so
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is
forecast.

3.2 WOOD STRUCTURAL PANEL INSTALLATION

A.  General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood
Construction Guide," for types of structural-use panels and applications indicated.

B.  Fastening Methods: Fasten panels as indicated below:
1. Wall Sheathing;:
a. Screw to cold-formed metal framing.
b. Space panels 1/8 inch apart at edges and ends.
33 FOAM-PLASTIC SHEATHING INSTALLATION

A.  Comply with manufacturer's written instructions.

B.  Foam-Plastic Wall Sheathing: Install vapor-relief strips or equivalent for permitting escape of
moisture vapor that otherwise would be trapped in stud cavity behind sheathing.

C.  Apply sheathing tape to joints between foam-plastic sheathing panels and at items penetrating
sheathing. Apply at upstanding flashing to overlap both flashing and sheathing.

END OF SECTION 06 16 00
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SECTION 07113 - BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

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

A.  This Section includes the following:
1. Cold-applied, emulsified-asphalt dampproofing.

B Related Sections include the following:

1. Division 07 Section "Self-Adhering Sheet Waterproofing" for waterproofing.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated. Include recommendations for method of
application, primer, number of coats, coverage or thickness, and protection course.

B LEED Submittals:

Product Data for Credit IEQ 4.2: For dampproofing used inside the weatherproofing
system, documentation including printed statement of VOC content.

2. Laboratory Test Reports for Credit IEQ4: For dampproofing used inside the
weatherproofing system, documentation indicating that dampproofing complies with the
testing and product requirements of the California Department of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources
Using Small-Scale Environmental Chambers."

1.4 INFORMATIONAL SUBMITTALS

A Material Certificates: For each product, signed by manufacturers.

1.5 QUALITY ASSURANCE

A Source Limitations: Obtain primary dampproofing materials and primers through one source
from a single manufacturer. Provide secondary materials recommended by manufacturer of
primary materials.
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1.6 PROJECT CONDITIONS
A Weather Limitations: Proceed with installation only when existing and forecasted weather

B

conditions permit dampproofing to be performed according to manufacturers' written
instructions.

Ventilation: Provide adequate ventilation during application of dampproofing in enclosed
spaces. Maintain ventilation until dampproofing has cured.

PART 2 - PRODUCTS

2.1

22

A.

B.

A.

COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

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

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

ChemMasters Corp.

Degussa Building Systems; Sonneborn Brand Products.
Gardner Gibson, Inc.

Henry Company.

Karnak Corporation.

Koppers Inc.

Malarkey Roofing Products.

Meadows, W. R., Inc.

Tamms Industries, Inc.

Approved equal

S0P WN =

e

Trowel Coats: ASTM D 1227, Type 11, Class 1

Fibered Brush and Spray Coats: ASTM D 1227, Type II, Class 1

Brush and Spray Coats: ASTM D 1227, Type 111, Class 1

VOC Content: 0.25 Ib/gal. or less.

Low-Emitting Materials: Dampproofing used inside the weatherproofing system shall comply
with the testing and product requirements of the California Department of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using
Small-Scale Environmental Chambers."

PROTECTION COURSE

Protection Course, Asphalt-Board Type: ASTM D 6506, premolded, 1/8-inch- thick, multi-ply,

semirigid board consisting of a mineral-stabilized asphalt core sandwiched between layers of
asphalt-saturated felt, and faced on 1 side with polyethylene film.
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B.

C.

D.

23

A.

B.

C.

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

Protection Course: Unfaced, fan-folded, extruded-polystyrene board insulation, nominal
thickness 1/4 inch with compressive strength of not less than 8 psi per ASTM D 1621.

Protection Course, Roll-Roofing Type: Smooth-surfaced roll roofing complying with
ASTM D 6380, Class S, Type III.

MISCELLANEOUS MATERIALS

Emulsified-Asphalt Primer: ASTM D 1227, Type IlII, Class 1, except diluted with water as
recommended by manufacturer.

1. Primer used inside the weatherproofing system shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

Asphalt-Coated Glass Fabric: ASTM D 1668, Type 1.

Patching Compound: Epoxy or latex-modified repair mortar of type recommended by
dampproofing manufacturer.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for surface
smoothness and other conditions affecting performance of work.

1. Proceed with dampproofing application only after substrate construction and penetrating
work have been completed and unsatisfactory conditions have been corrected.
2. Test for surface moisture according to ASTM D 4263.

PREPARATION
Protection of Other Work: Mask or otherwise protect adjoining exposed surfaces from being
stained, spotted, or coated with dampproofing. Prevent dampproofing materials from entering

and clogging weep holes and drains.

Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and
apply bond breakers if any, as recommended by prime material manufacturer.

Apply patching compound for filling and patching tie holes, honeycombs, reveals, and other
imperfections; cover with asphalt-coated glass fabric.
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33 APPLICATION, GENERAL

A Comply with manufacturer's written recommendations unless more stringent requirements are
indicated or required by Project conditions to ensure satisfactory performance of dampproofing.
1 Apply additional coats if recommended by manufacturer or if required to achieve

coverages indicated.

2 Allow each coat of dampproofing to cure six hours before applying subsequent coats.

3 Allow 24 hours drying time prior to backfilling.

B.  Apply dampproofing to footings and foundation walls where opposite side of wall faces
building interior.

Apply from finished-grade line to top of footing, extend over top of footing, and down a
minimum of 6 inches over outside face of footing.

2 Extend 12 inches onto intersecting walls and footings, but do not extend onto surfaces
exposed to view when Project is completed.

3 Install flashings and corner protection stripping at internal and external corners, changes
in plane, construction joints, cracks, and where shown as "reinforced," by embedding an
8-inch- wide strip of asphalt-coated glass fabric in a heavy coat of dampproofing.
Dampproofing coat for embedding fabric is in addition to other coats required.

C Apply dampproofing to provide continuous plane of protection on exterior face of inner wythe
of exterior masonry cavity walls.

1 Lap dampproofing at least 1/4 inch onto flashing, masonry reinforcement, veneer ties,
and other items that penetrate inner wythe.

2. Extend dampproofing over outer face of structural members and concrete slabs that
interrupt inner wythe, and lap dampproofing at least 1/4 inch onto shelf angles supporting
veneer.

D Apply dampproofing to provide continuous plane of protection on interior face of above-grade,
exterior concrete and masonry walls unless walls are indicated to receive direct application of
paint.

1 Continue dampproofing through intersecting walls by keeping vertical mortar joints at
intersection temporarily open or by delaying construction of intersecting walls until
dampproofing is applied.

34 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

A.  On Concrete Foundations: Apply 2 brush or spray coats at not less than 1.5 gal./100 sq. ft. for
first coat and 1 gal./100 sq. ft. for second coat, 1 fibered brush or spray coat at not less than 3
gal./100 sq. ft., or 1 trowel coat at not less than 4 gal./100 sq. ft..

B On Unparged Masonry Foundation Walls: Apply primer and 2 brush or spray coats at not less

than 1.5 gal./100 sq. ft. for first coat and 1 gal./100 sq. ft. for second coat, primer and 1 fibered
brush or spray coat at not less than 3 gal./100 sq. ft., or primer and 1 trowel coat at not less than
5 gal./100 sq. ft..
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C.

D.

3.5

3.6

A,

On Unparged Masonry Foundation Walls: Apply primer and 1 trowel coat at not less than 5
gal./100 sq. ft..

On Exterior Face of Inner Wythe of Cavity Walls: Apply primer and 1 brush or spray coat at
not less than 1 gal./100 sq. ft..

On Interior Face of Exterior Concrete Walls: Where above grade and indicated to be furred and
finished, apply 1 brush or spray coat at not less than 1 gal./100 sq. ft..

On Interior Face ofExterior Masonry Walls: Where above grade and indicated to be furred and
finished, apply primer and 1 brush or spray coat at not less than 1 gal./100 sq. ft..
INSTALLATION OF PROTECTION COURSE

Where indicated, install protection course over completed-and-cured dampproofing. Comply

with dampproofing material manufacturer's written recommendations for attaching protection
course.

1. Support protection course with spot application of adhesive of type recommended by
protection board manufacturer over cured coating.
2k Install protection course within 24 hours of installation of dampproofing (while coating is

tacky) to ensure adhesion.

CLEANING

Remove dampproofing materials from surfaces not intended to receive dampproofing.

END OF SECTION 07 11 13
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SECTION 07132 - SELF-ADHERING SHEET WATERPROOFING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:
1. Modified bituminous sheet waterproofing, fabric reinforced.

Related Requirements:

1. Division 07 Section "Expansion Control" for plaza- or foundation-wall expansion-joint
assemblies that interface with waterproofing.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

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

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, and tested physical and performance
properties of waterproofing.

2. Include manufacturer's written instructions for evaluating, preparing, and treating
substrate.

LEED Submittals:

1. Product Certificates for Credit MR 5: For products and materials required to comply
with requirements for regional materials, certificates indicating location of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating distance to Project, cost for each regional material, and fraction by
weight that is considered regional.
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1.5

1.7

C.

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

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

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

1. 8-by-8-inch square of waterproofing and flashing sheet.
2. 8-by-8-inch square of insulation.

3. 4-by-4-inch square of drainage panel.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.
Field quality-control reports.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

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

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

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

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

2; Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.

FIELD CONDITIONS

Environmental Limitations: Apply waterproofing within the range of ambient and substrate
temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a
damp or wet substrate.
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1.8

B.

A.

B

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

Maintain adequate ventilation during preparation and application of waterproofing materials.

WARRANTY

Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which
manufacturer agrees to furnish replacement waterproofing material for waterproofing that does
not comply with requirements or that fails to remain watertight within specified warranty
period.

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

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

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

PART 2 - PRODUCTS

2.1

2.2

A

A.

MATERIALS, GENERAL

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

MODIFIED BITUMINOUS SHEET WATERPROOFING

Modified Bituminous Sheet, Fabric Reinforced: Minimum 60-mil nominal thickness, self-
adhering sheet consisting of rubberized-asphalt membrane with embedded fabric reinforcement,
and with release liner on adhesive side.

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Protecto Wrap Company; Jiffy Seal 140/60.

b. Royston, Div. of Chase Specialty Coatings; Royston HP Waterproofing
Membrane.

c. Approved Equal.

2. Physical Properties:

a. Pliability: No cracks when bent 180 degrees over a 1-inch mandrel at minus 25
deg F; ASTM D 146.
. Puncture Resistance: 100 Ibf minimum; ASTM E 154.
c. Water Vapor Permeance: 0.05 perms maximum; ASTM E 96/E 96M, Water
Method.
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24

3. Sheet Strips: Self-adhering, reinforced, rubberized-asphalt strips of same material and
thickness as sheet waterproofing.

Recommended by waterproofing manufacturer.

AUXILIARY MATERIALS

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

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

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

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

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

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

Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch thick, predrilled at 9-
inch centers.

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

1 Thickness: 1/4 inch, nominal.
Thickness: 1/8 inch, nominal, for vertical applications; 1/4 inch, nominal, elsewhere.
3 Adhesive: Rubber-based solvent type recommended by waterproofing manufacturer for

protection course type.

MOLDED-SHEET DRAINAGE PANELS
Molded-Sheet Drainage Panel: Comply with Division 33 Section "Subdrainage."

Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Composite subsurface drainage
panel consisting of a studded, nonbiodegradable, molded-plastic-sheet drainage core; with a
nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding
No. 70 sieve laminated to one side of the core and a polymeric film bonded to the other side;
and with a vertical flow rate of 9 to 15 gpm per ft..

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. American Hydrotech, Inc.; Hydrodrain 420.
b. Carlisle Coatings & Waterproofing Inc.; CCW MiraDRAIN 6200.
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c. Grace, W. R., & Co. - Conn.; Hydroduct 660.
d. Protecto Wrap Company; Protecto Drain 2000-V.
e. Approved equal.

PART 3 - EXECUTION

3.1

32

A.

EXAMINATION

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

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

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

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

waterproofing sheet.

Proceed with installation only after unsatisfactory conditions have been corrected.

SURFACE PREPARATION

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

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

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

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

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

Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135.

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

a. At footing-to-wall intersections, extend liquid membrane in each direction from
corner or install membrane strip centered over corner.

Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through
waterproofing and at drains and protrusions according to ASTM D 6135.
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34

A.

MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION

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

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

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

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

Two-Ply Application: Install sheets to form a membrane with lap widths not less than 50
percent of sheet widths, to provide a minimum of two thicknesses of sheet membrane over areas

to receive waterproofing.

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

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

Seal edges of sheet-waterproofing terminations with mastic.

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

Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit

and flatten fishmouths and blisters. Patch with sheet waterproofing extending 6 inches beyond

repaired areas in all directions.

Immediately install protection course with butted joints over waterproofing membrane.

1 Molded-sheet drainage panels may be used in place of a separate protection course to
vertical applications when approved by waterproofing manufacturer and installed
immediately.

MOLDED-SHEET DRAINAGE-PANEL INSTALLATION

Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck

substrate, according to manufacturer's written instructions. Use adhesives or other methods that

do not penetrate waterproofing. Lap edges and ends of geotextile to maintain continuity.

Protect installed molded-sheet drainage panels during subsequent construction.

1. For vertical applications, install protection course before installing drainage panels.
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3.5 FIELD QUALITY CONTROL
A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect

3.6

substrate conditions, surface preparation, membrane application, flashings, protection, and
drainage components, and to furnish daily reports to Architect.

Prepare test and inspection reports.

PROTECTION, REPAIR, AND CLEANING

Do not permit foot or vehicular traffic on unprotected membrane.

Protect waterproofing from damage and wear during remainder of construction period.

Protect installed insulation drainage panels from damage due to UV light, harmful weather
exposures, physical abuse, and other causes. Provide temporary coverings where insulation is
subject to abuse and cannot be concealed and protected by permanent construction immediately

after installation.

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

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

END OF SECTION 07 13 26
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SECTION 07210 - THERMAL INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Foam-plastic board insulation.
2. Glass-fiber board insulation.
3. Glass-fiber blanket insulation.

Related Sections:

1. Division 04 Section "Unit Masonry" for insulation installed in cavity walls and masonry
cells.

2 Division 06 Section "Sheathing" for foam-plastic board sheathing over wood or steel
framing.

3. Division 07 Section "Self-Adhering Sheet Waterproofing" for insulated drainage panels
installed with waterproofing.

4. Division 07 Section "Fire-Resistive Joint Systems" for insulation installed as part of a
perimeter fire-resistive joint system.

5. Division 09 Section(s) "Gypsum Board Shaft Wall Assemblies" for installation in wood-
and metal-framed assemblies of insulation specified by referencing this Section.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for each product.

Research/Evaluation Reports: For foam-plastic insulation, from ICC-ES.
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1.5 QUALITY ASSURANCE
A.  Surface-Burning Characteristics: As determined by testing identical products according to

1.6

A.

B.

ASTME 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration due to moisture,
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's

written instructions for handling, storing, and protecting during installation.

Protect foam-plastic board insulation as follows:

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

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

3. Quickly complete installation and concealment of foam-plastic board insulation in each
area of construction.

PART 2 - PRODUCTS

2.1

A.

B.

FOAM-PLASTIC BOARD INSULATION

Extruded-Polystyrene Board Insulation: ASTM C 578, of type and minimum compressive
strength indicated below, with maximum flame-spread and smoke-developed indexes of 75 and
450, respectively, per ASTM E 84,

1. 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. DiversiFoam Products.

b. Dow Chemical Company (The).
c. Owens Corning.

d. Pactiv Building Products.

€. Approved equal.

Type X, 15 psi.
Type IV, 25 psi.
Type VI, 40 psi.
Type VII, 60 psi.
Type V, 100 psi.

AN A e L

Molded-Polystyrene Board Insulation: ASTM C 578, of type and minimum compressive
strength indicated below, with maximum flame-spread and smoke-developed indexes of 75 and
450, respectively, per ASTM E 84.
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1 Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following;:
a. DiversiFoam Products.

2.2

b. Plymouth Foam, Inc.
c. Approved equal.

2 Type I, 10 psi.
3 Type I1, 15 psi.
4 Type VIIL, 20 psi.

Foil-Faced, Polyisocyanurate Board Insulation: ASTM C 1289, Type 1, Class 1 or Class 2, with
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per
ASTME 84.

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

a. Atlas Roofing Corporation.

b. Dow Chemical Company (The).
c. Rmax, Inc.

d. Approved equal.

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

GLASS-FIBER BOARD INSULATION

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. CertainTeed Corporation.
2. Johns Manville.

3. Knauf Insulation.

4. Owens Corning,.

5. Approved equal.

Unfaced, Flexible Glass-Fiber Board Insulation: ASTMC 612, Type IA; ASTM C 553,
Types I, II, and III; or ASTM C 665, Typel; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTME 84, passing ASTME 136 for
combustion characteristics.

1 Nominal density of 1.0 lb/cu. ft., thermal resistivity of 3.7 deg F x h x sq. ft./Btu x in. at
75 deg F.

2. Nominal density of not less than 1.5 Ib/cu. ft. or more than 1.7 Ib/cu. ft., thermal
resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F.
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C.

Foil-Faced, Flexible Glass-Fiber Board Insulation: ASTM C 612, Type IA or ASTM C 553,
Types |, II, and III; faced on one side with foil-scrim-kraft vapor retarder; with maximum
flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84.

1 Nominal density of 1.0 Ib/cu. ft., thermal resistivity of 3.7 deg F x h x sq. ft./Btu x in. at
75 deg F.

2. Nominal density of not less than 1.5 Ib/cu. ft. or more than 1.7 Ib/cu. ft., thermal
resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F.

Unfaced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; with maximum flame-spread
and smoke-developed indexes of 25 and 50, respectively, per ASTME 84, passing
ASTM E 136 for combustion characteristics.

1 Nominal density of 2.25 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at

2 Izliﬂfiiidensity of 3 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75

3 ?\Ieogr:iﬁal density of 4.25 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at

4 I}S()r(:leii;.density of 6 Ib/cu. ft., thermal resistivity of 4.4 deg F x h x sq. ft./Btu x in. at 75
egF.

Foil-Faced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; faced on one side with foil-
scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively, per ASTM E 84.

1. Nominal density of 2.25 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at

75 deg F.

2. Nominal density of 3 1b/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75
degF.

3. Nominal density of 4.25 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at
75 deg F.

4. Nominal density of 6 Ib/cu. ft., thermal resistivity of not less than 4.34 deg F x h x sq.
ft/Btux in. at 75 deg F.

Dark-Surfaced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; faced on one side with
black glass-fiber mat or black polymer finish; maximum flame-spread and smoke-developed
indexes of 25 and 50, respectively, per ASTM E 84.

1 Nominal density of 1.5 Ib/cu. ft., thermal resistivity of 4.2 deg F x h x sq. ft./Btu x in. at

2 Izlso;dneiifl.density of 2.25 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at

3 Izlsorci{ciieﬁ.density of 3 Ib/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75

4 szc)gnfi;lal density of 6 Ib/cu. ft., thermal resistivity of 4.5 deg F x h x sq. ft./Btu x in. at 75
egF.

Sustainability Requirements: Provide glass-fiber board insulation as follows:
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1 Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders and no
formaldehyde.

2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit less than
GLASS-FIBER BLANKET INSULATION

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

1 CertainTeed Corporation.

2 Guardian Building Products, Inc.
3 Johns Manville.

4 Knauf Insulation.

5 Owens Coming.

6 Approved equal.

I Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type I; with maximum flame-spread
and smoke-developed indexes of 25 and 50, respectively, per ASTME 84; passing
ASTM E 136 for combustion characteristics.

J Polypropylene-Scrim-Kraft-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type II (non-
reflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1
(membrane is a vapor barrier).

K Kraft-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type Il (non-reflective faced),
Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor
barrier).

L. Reinforced-Foil-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, TypeIll (reflective
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane
is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.

M Foil-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type 111 (reflective faced), Class B
(faced surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is
a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.

N Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to
fit between roof framing members and to provide cross ventilation between insulated attic
spaces and vented eaves.

O.  Sustainability Requirements: Provide glass-fiber blanket insulation as follows:

Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders and no
formaldehyde.

2 Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit less than
0.05-ppm formaldehyde.
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A

INSULATION FASTENERS

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

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
b. Gemco; Spindle Type.
c. Approved equal.

2. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length
to suit depth of insulation indicated.

W

Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting
spindle; capable of holding insulation of specified thickness securely in position indicated with
self-locking washer in place.

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Gemco; 90-Degree Insulation Hangers.
b. Approved equal.

2 Angle: Formed from 0.030-inch- thick, perforated, galvanized carbon-steel sheet with
each leg 2 inches square.

3 Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length
to suit depth of insulation indicated.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick galvanized-
steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation
securely in place, but not less than 1-1/2 inches square or in diameter.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. AGM Industries, Inc.; RC150.
b. Gemco; R-150.
c. Approved equal.

2. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in the following locations:
a. Ceiling plenums.
b. Attic spaces.
c. Where indicated.
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D.

E.

Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle
of insulation anchor to maintain air space of 1 inch between face of insulation and substrate to
which anchor is attached.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Gemco; Clutch Clip.
b. Approved equal.

Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to
substrates indicated without damaging insulation, fasteners, and substrates.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following;:

a. AGM Industries, Inc.; TACTOO Adhesive.
b. Gemco; Tuff Bond Hanger Adhesive.
c. Approved equal.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

D.

33

A

PREPARATION

Clean substrates of substances that are harmful to insulation or that interfere with insulation
attachment.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
applications indicated.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,
rain, or snow at any time.

Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions
and fill voids with insulation. Remove projections that interfere with placement.

Provide sizes to fit applications indicated and selected from manufacturer's standard
thicknesses, widths, and lengths. Apply single layer of insulation units to produce thickness
indicated unless multiple layers are otherwise shown or required to make up total thickness.

INSTALLATION OF CAVITY-WALL INSULATION

Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c.
both ways on inside face, and as recommended by manufacturer. Fit courses of insulation
between wall ties and other obstructions, with edges butted tightly in both directions. Press
units firmly against inside substrates.
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1. Supplement adhesive attachment of insulation by securing boards with two-piece wall
ties designed for this purpose and specified in Division 04 Section "Unit Masonry."

Cellular-Glass Board Insulation: Install with closely fitting joints using serrated trowel
attachment method according to manufacturer's written instructions.

INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

Apply insulation units to substrates by method indicated, complying with manufacturer's written
instructions. If no specific method is indicated, bond units to substrate with adhesive or use
mechanical anchorage to provide permanent placement and support of units.

Foam-Plastic Board Insulation: Seal joints between units by applying adhesive, mastic, or
sealant to edges of each unit to form a tight seal as units are shoved into place. Fill voids in
completed installation with adhesive, mastic, or sealant as recommended by insulation
manufacturer.

Glass-Fiber or Mineral-Wool Blanket Insulation: Install in cavities formed by framing
members according to the following requirements:

1 Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill the cavities, provide lengths that will produce a
snug fit between ends.

2 Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3 Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

4 Install eave ventilation troughs between roof framing members in insulated attic spaces at
vented eaves.

5 For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced

blankets mechanically and support faced blankets by taping flanges of insulation to
flanges of metal studs.

6. For wood-framed construction, install blankets according to ASTM C 1320 and as
follows:

a. With faced blankets having stapling flanges, secure insulation by inset, stapling
flanges to sides of framing members.

b. With faced blankets having stapling flanges, lap blanket flange over flange of
adjacent blanket to maintain continuity of vapor retarder once finish material is
installed over it.

7 Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and
seal each continuous area of insulation to ensure airtight installation.

a. Exterior Walls: Set units with facing placed toward exterior of construction
b. Interior Walls: Set units with facing placed toward areas of high humidity.

Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where
required to prevent gaps in insulation using the following materials:
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1.  Loose-Fill Insulation: Compact to approximately 40 percent of normal maximum
volume equaling a density of approximately 2.5 1b/cu. ft..
2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

3.5 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION

A.  Where glass-fiber blankets are indicated for sound attenuation above ceilings, install blanket
PROTECTION

B.  Protect installed insulation from damage due to harmful weather exposures, physical abuse, and
other causes. Provide temporary coverings or enclosures where insulation is subject to abuse
and cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION 07 21 00
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SECTION 07250 - WEATHER BARRIERS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

13

A.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Building paper.

2. Building wrap.

3. Flexible flashing.

Related Requirements:

1. Division 06 Section "Sheathing" for sheathing joint and penetration treatment.

ACTION SUBMITTALS
Product Data: For each type of product.

1. For building wrap, include data on air and water-vapor permeance based on testing
according to referenced standards.

INFORMATIONAL SUBMITTALS

Evaluation Reports: For water-resistive barrier and flexible flashing, from ICC-ES.

PART 2 - PRODUCTS

2.1

A.

B.

WATER-RESISTIVE BARRIER
Building Paper: Water-vapor-permeable, asphalt-saturated kraft building paper.

1. Water vapor transmission not less than 35 g/sq. m x 24 hr per ASTM D 779.
2. Water resistance not less than 20 minutes per ASTM F 1249.

Building Wrap: ASTM E 1677, Type I air barrier; with flame-spread and smoke-developed
indexes of less than 25 and 450, respectively, when tested according to ASTME 84; UV
stabilized; and acceptable to authorities having jurisdiction.
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2.2

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following;:

Dow Chemical Company (The); Styrofoam Weathermate Plus Brand Housewrap
DuPont (E. I. du Pont de Nemours and Company); Tyvek Commercial Wrap.
Ludlow Coated Products; Barricade Building Wrap.

Pactiv, Inc.; GreenGuard Ultra Wrap.

Raven Industries Inc.; Fortress Pro Weather Protective Barrier.

Reemay, Inc.; Typar HouseWrap.

g Approved Equal.

e e o

2 Water-Vapor Permeance: Not less than 50 g through 1 sq. m of surface in 24 hours per
ASTM E 96/E 96M, Desiccant Method (Procedure A).

3 Air Permeance: Not more than 0.004 cfm/sq. ft. at 0.3-inch wg when tested according to
ASTME 2178.

4 Allowable UV Exposure Time: Not less than three months.

C. Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap
manufacturer for sealing joints and penetrations in building wrap.

MISCELLANEOUS MATERIALS

A. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable,

compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded
polyolefin to produce an overall thickness of not less than 0.040 inch.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

DuPont (E. I. du Pont de Nemours and Company); DuPont Flashing Tape.

Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor Butyl
Self Adhered Flashing.

Raven Industries Inc.; Fortress Flashshield.

Advanced Building Products Inc.; Wind-o-wrap.

Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
Fiberweb, Clark Hammerbeam Corp.; Aquaflash 500.

Fortifiber Building Systems Group; Fortiflash 40.

Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor V40
Self-Adhered Flashing.

MFM Building Products Corp.; Window Wrap.

Sandell Manufacturing Co., Inc.; Presto-Seal.

Approved equal.

o

5@ e Ao

e e

B Primer for Flexible Flashing: Product recommended by manufacturer of flexible flashing for
substrate.

C.  Nails and Staples: ASTMF 1667.
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PART 3 - EXECUTION

3.1

3.2

WATER-RESISTIVE BARRIER INSTALLATION

Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to
framing immediately after sheathing is installed.

Cover sheathing with water-resistive barrier as follows:

1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion-
or control-joint locations.

2; Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise
indicated.

Building Paper: Apply horizontally with a 2-inch overlap and a 6-inch end lap; fasten to
sheathing with galvanized staples or roofing nails.

Building Wrap: Comply with manufacturer's written instructions.

1. Seal seams, edges, fasteners, and penetrations with tape.
2; Extend into jambs of openings and seal corners with tape.

FLEXIBLE FLASHING INSTALLATION
Apply flexible flashing where indicated to comply with manufacturer's written instructions.

1. Prime substrates as recommended by flashing manufacturer.

Lap seams and junctures with other materials at least 4 inches except that at flashing

flanges of other construction, laps need not exceed flange width.

Lap flashing over water-resistive barrier at bottom and sides of openings.

Lap water-resistive barrier over flashing at heads of openings.

5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure
that flashing is completely adhered to substrates.

Ealie

END OF SECTION 07 25 00
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

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

Formed Products:

a. Formed steep-slope roof sheet metal fabrications
b. Formed wall sheet metal fabrications.
c. Formed equipment support flashing.

Related Sections:

1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking.
Division 07 Section "Roof Specialties" for manufactured roof specialties not part of sheet
metal flashing and trim.

3. Division 07 Section "Roof Accessories" for set-on-type curbs, equipment supports, roof
hatches, vents, and other manufactured roof accessory units.
4. Division 13 Section "Metal Building Systems" for sheet metal flashing and trim integral

with metal roof panels.

PERFORMANCE REQUIREMENTS

General: Sheet metal flashing and trim assemblies as indicated shall withstand wind loads,
structural movement, thermally induced movement, and exposure to weather without failure due
to defective manufacture, fabrication, installation, or other defects in construction. Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

Fabricate and install roof edge flashing and copings capable of resisting the following forces
according to recommendations in FMG Loss Prevention Data Sheet 1-49:

1 Wind Zone 1: For velocity pressures of 10 to 20 Ibf/sq. ft.: 40-1bf/sq. ft. perimeter uplift
force, 60-1bf/sq. ft. corner uplift force, and 20-1bf/sq. ft. outward force.

2 Wind Zone 1: For velocity pressures of 21 to 30 Ibf/sq. ft.: 60-1bf/sq. ft. perimeter uplift
force, 90-1bf/sq. ft. corner uplift force, and 30-1bf/sq. ft. outward force.

3 Wind Zone 2: For velocity pressures of 31 to 45 Ibf/sq. ft.: 90-1bf/sq. ft. perimeter uplift
force, 120-1bf/sq. ft. corner uplift force, and 45-1bf/sq. ft. outward force.

4 Wind Zone 3: For velocity pressures of 46 to 104 Ibf/sq. ft.: 208-1bf/sq. ft. perimeter
uplift force, 312-1bf/sq. ft. corner uplift force, and 104-1bf/sq. ft. outward force.
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1.4

1.5

C.

Thermal Movements; Provide sheet metal flashing and trim that allows for thermal movements
from ambient and surface temperature changes.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for each
manufactured product and accessory.

Shop Drawings: Show fabrication and installation layouts of sheet metal flashing and trim,
including plans, elevations, expansion-joint locations, and keyed details. Distinguish between
shop- and field-assembled work. Include the following:

1. Identification of material, thickness, weight, and finish for each item and location in
Project.

2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and
dimensions.

3. Details for joining, supporting, and securing sheet metal flashing and trim, including
layout of fasteners, cleats, clips, and other attachments. Include pattern of seams.

4. Details of termination points and assemblies, including fixed points.

5. Details of expansion joints and expansion-joint covers, including showing direction of
expansion and contraction.

6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and
counterflashings as applicable.

7. Details of special conditions.

8. Details of connections to adjoining work.

9. Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12 inches.

Samples for Initial Selection: For each type of sheet metal flashing, trim, and accessory
indicated with factory-applied color finishes involving color selection.

Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicated below:

Sheet Metal Flashing: 12 inches long by actual width of unit, including finished seam
and in required profile. Include fasteners, cleats, clips, closures, and other attachments.

2 Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous
Fabrications: 12 inches long and in required profile. Include fasteners and other exposed
accessories.

3 Accessories and Miscellaneous Materials: Full-size Sample.

4 Anodized Aluminum Samples: Samples to show full range to be expected for each color
required.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified fabricator





