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SECTION 02000

SITE WORK

PART 1 GENERAL

1.01 DESCRIPTION

A

These general site work requirements apply to all site work operations. Refer to
Division 2 specification sections for specific general, product, and execution
requirements.

1.02 QUALITY ASSURANCE

A

Comply with all applicable local, state, and federal requirements regarding
materials, methods of work, and disposal of excess and waste materials.

Obtain and pay for all required inspections, permits, and fees. Provide notices
required by governmental authorities.

1.03 PROJECT CONDITIONS

A

Contractor shall locate and identify existing underground and overhead services
and utilities within contract limit work areas prior to commencement of work to
verify utility location or omissions on plans. Provide adequate means of
protection of utilities and services designated to remain. It shall be the
Contractor's responsibility to contact all utility companies to verify location of
existing utilities. Repair utilities damaged during site work operations at
Contractor's expense.

Arrange for disconnection, disconnect and seal or cap all utilities and services
designated to be removed before start of site work operations. Perform all work
in accordance with the requirements of the applicable utility company or agency
involved.

When uncharted or incorrectly charted underground piping or other utilities and
services are encountered during site work operations, notify the applicable utility
company and Landscape Architect immediately to obtain procedure directions.
Cooperate with the applicable utility company in maintaining active services in
operation.

Locate, protect, and maintain benchmarks, monuments, control points and
project engineering reference points. Re-establish disturbed or destroyed items
at Contractor's expense.

Perform site work operations and the removal of debris and waste materials to
assure minimum interference with streets, walks, and other adjacent facilities.

Obtain governing authorities written permission when required to close or
obstruct street, walks and adjacent facilities. Provide alternate routes around
closed or obstructed street, walks and adjacent facilities. Provide alternate
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routes around closed or obstructed traffic ways when required by governing
authorities.

G. Control dust caused by the work. Dampen surfaces as required. Comply with
pollution control regulations of governing authorities.

H. Protect existing buildings, paving, and other services or facilities on site and
adjacent to the site from damage caused by site work operations. Cost of repair
and restoration of damaged items at Contractor's expense.

I Protect and maintain street lights, utility poles and services, traffic signal control
boxes, curb boxes, valves and other services, except items designated for
removal. Remove or coordinate the removal of traffic signs with the applicable
governmental agency. Provide for temporary relocation when required to
maintain facilities and services in operation during construction work.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A. Materials and equipment: As selected by Contractor, except as indicated.
PART 3 EXECUTION
3.01 PREPARATION

A. Examine the areas and conditions under which site work is performed. Do not
proceed with the work until unsatisfactory conditions are corrected.

B. Consult the records and drawings of adjacent work and of existing services and

utilities, which may affect site work operations.

END OF SECTION
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SECTION 02230
SITE CLEARING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:

Protecting existing trees, shrubs, groundcovers and grass to remain.
Removing existing trees, shrubs, groundcovers and grass.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and abandoning site utilities in place.
Temporary erosion and sedimentation control measures.

NoghwN =

B. Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for temporary utilities,
temporary construction and support facilities, temporary security and protection
facilities[, and temporary erosion and sedimentation control procedures].

2. Division 1 Section "Execution Requirements" for verifying utility locations and for
recording field measurements.

3. Division 2 Section "Tree Protection and Trimming" for protecting trees remaining
on-site that are affected by site operations.

4. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site
grading.

5.  Division 2 Section "Lawns and Grasses" for finish grading including preparing
and placing planting soil mixes and testing of topsoil material.

1.3 DEFINITIONS

A. Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand,
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other
objects more than 2 inches (50 mm) in diameter; and free of subsoil and weeds, roots,
toxic materials, or other nonsoil materials.
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B.

14

1.5

1.6

Tree Protection Zone: Area surrounding individual trees or groups of trees to be
protected during construction, and defined by the drip line of individual trees or the
perimeter drip line of groups of trees, unless otherwise indicated.

MATERIAL OWNERSHIP

Except for stripped topsoil or other materials indicated to remain Owner's property,
cleared materials shall become Contractor's property and shall be removed from
Project site.

SUBMITTALS

Record drawings, according to Division 1 Section "Project Record Documents,”
identifying and accurately locating capped utilities and other subsurface structural,
electrical, and mechanical conditions.

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
authorities having jurisdiction.

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.

PART 2 - EXECUTION

2.1

A

PREPARATION

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

Locate and clearly flag trees and vegetation to remain or to be relocated.
Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to
Owner.
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2.2 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 sediment and erosion control Drawings.

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

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

2.3 TREE PROTECTION

A.  Erect and maintain temporary construction fencing around tree protection zones before
starting site clearing. Remove fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced
area.

2. Do not permit vehicles, equipment, or foot traffic within fenced area.

3.  Maintain fenced area free of weeds and trash.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Where excavation for new construction is required within tree protection zones, hand
clear and excavate to minimize damage to root systems. Use narrow-tine spading
forks, comb soil to expose roots, and cleanly cut roots as close to excavation as
possible.

1. Cover exposed roots with burlap and water regularly.

2. Temporarily support and protect roots from damage until they are permanently
redirected and covered with soil.

3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an
emulsified asphalt or other approved coating formulated for use on damaged
plant tissues.

4, Backfill with soil as soon as possible.

D. Repair or replace trees and vegetation indicated to remain that are damaged by
construction operations, in a manner approved by Architect.

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit
details of proposed repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as
determined by Architect.

24 UTILITIES
A.  Owner will arrange for disconnecting and sealing indicated utilities that serve existing

structures before site clearing, when requested by Contractor.
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2.5

26

1. Verify that utilities have been disconnected and capped before proceeding with
site clearing.

Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

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

Excavate for and remove underground utilities indicated to be removed.

CLEARING AND GRUBBING

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

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

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

3. Grind stumps and remove roots, obstructions, and debris extending to a depth of
18 inches (450 mm) below exposed subgrade.

4. Use only hand methods for grubbing within tree protection zone.

5. Chip removed tree branches and dispose of off-site.

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

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

TOPSOIL STRIPPING
Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling
with underlying subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris,
weeds, roots, and other waste materials.
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C. Stockpile topsoil materials away from edge of excavations without intermixing with
subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent
windblown dust.

1. Do not stockpile topsoil within tree protection zones.
2.  Stockpile surplus topsoil to allow for respreading deeper topsail.

2.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and as
necessary to facilitate new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut
length of existing pavement to remain before removing existing pavement. Saw-
cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

2.8 DISPOSAL
A. Disposal: 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.
1.  Separate recyclable materials produced during site clearing from other

nonrecyclable materials. Store or stockpile without intermixing with other
materials and transport them to recycling facilities.

END OF SECTION
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SECTION 02300
EARTHWORK
PART 1 GENERAL

1.01 DESCRIPTION

A. Perform earthwork as shown and specified. The work includes:
1. Site grading and filling to indicated elevations and contours.
2. Excavating and backfilling structure footings and foundations.

3. Subgrade preparation for structure slabs, curbs, walks and paving.
4, Topsoil distribution and finish grading.
5. Granular base under structure slabs-on-grade.
6. Erosion control
B. Related Work:
1. Section 02230: Site Clearing.
2. Section 02630: Storm Drainage.
3. Section 02920: Lawns and Grasses.
4. Section 02741: Hot-Mix Asphalt Paving.
5. Section 02751: Cement Concrete Paving.
6. Section 16000: Electrical.

1.02 QUALITY ASSURANCE

A. Comply with Section 02000 requirements.

B. Testing and inspection: Performed by a qualified independent testing laboratory,
under the supervision of a registered professional engineer, specializing in
geotechnical or soils engineering.

C. Provide and pay for testing and inspection during earthwork operations.
Laboratory, inspection service, and Geotechnical Engineer shall be acceptable to
the Landscape Architect.

D. Materials and methods of construction shall comply with the following standards:
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1. Kentucky Department of Transportation Standard Specifications for Road
and Bridge Construction, latest edition.

2. American Society for Testing and Materials, (ASTM).

3. American Association of State Highway and Transportation Officials,
(AASHTO).

4. National Fire Protection Association, (NFPA).
1.03 SUBMITTALS

A. Provide samples of materials proposed for use. Forward samples to testing
laboratory for testing as directed by the Geotechnical Engineer.

B. Submit reports and certifications for testing and inspection of the following:
1. Fill and backfill materials.
2. Compaction operations.
3. Foundation excavations and footing subgrade.
4. CBR values for subgrade surfaces of driveways & parking lots.

1.04 PROJECT CONDITIONS

A. Known underground and surface utility lines are indicated on the drawing.
Contractor is responsible for verifying location of existing utilities.

B. Protect existing trees, plants, lawns, and other features designated to remain as
part of the landscaping work.

C. Protect excavations by shoring, bracing, sheeting, underpinning, or other
methods, as required to prevent cave-ins or loose dirt from entering excavations.
Barricade open excavations and post warning lights at work adjacent to public
streets and walks.

D. Underpin adjacent structure (s), including utility service lines, which may be
damaged by excavation operations.

E. Promptly repair damage to adjacent facilities caused by earthwork operations.
Cost of repair at Contractor's expense.

F. Promptly notify the Landscape Architect of unexpected sub-surface conditions.

G. Protect bottoms of excavations and soil beneath and around foundation from
frost and freezing.

H. Grade at excavations to prevent surface water draining into excavated areas.
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PART 2 PRODUCTS
2.01 MATERIALS
A All fill material is subject to testing and inspection.

B. Fill materials: Inert subsoil material free of organic matter, rubbish, debris, and
rocks greater than 6" diameter and meeting the following requirements:

1. Plastic index of not more than 30 - ASTM D424,

2. Minimum laboratory dry weight at optimum moisture content of 100
pounds per cu. ft.

3. Utilize off-site borrow fill material when borrow fill is required to complete
the work. Verify suitability of off-site borrow fill material and locations with
the Geotechnical Engineer.

4, Proposed fill material shall be inspected prior to use in the work.
5. Suitable excavated materials removed to accommodate new construction
may be used as fill material subject to Geotechnical Engineer's inspection

and approval.

C. Granular base: AASHTO M43, #2 or #57 clean uniformly graded stone or gravel
as noted on plans.

D. Granular fill: AASHTO M43, #2, #57 or #9 clean uniformly graded stone or
gravel as noted on plans.

E. Topsoil: Natural, friable, fertile soil characteristic of productive soil in the vicinity,
reasonably free of stones, clay lumps, roots, and other foreign matter.

1. Utilize on-site stockpiled topsoil as required to complete the work.
2. Proposed topsoil material shall be acceptable to the Landscape Architect.
F. Rip rap: Round carbonate stones or fragmented carbonate rock, dense, sound,

and free of cracks or seams, shale, clay, friable materials and debris, placed at
thickness indicated on plans. Provide all rip rap materials as required to
complete the work.

G. Other materials required for proper completion of work: As selected by
Contractor and acceptable to Landscape Architect.

H. Filter fabric: Geotextile fabric used within rock check dams shall be KYDOH
Section 843 - Type IV.

l. Silt fence - One of the following products or approved equal:

1. Prefabricated product Amoco 2130.
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2. Contech C35NW stapled to wooden stakes and supported by wire mesh per
detail.

3. Contech C50NW stapled to wooden stakes without wire mesh per detail.

PART 3 EXECUTION

3.01 PREPARATION

A. Establish extent of grading and excavation by area and elevation. Designate and
identify datum elevation and project engineering reference points. Set required
lines, levels, and elevations.

B. Do not cover or enclose work of this Section before obtaining required
inspections, tests, approvals, and location recording.

3.02 EXISTING UTILITIES

A. Before starting grading and excavation, establish the location and extent of
underground utilities in the work area by contacting utility companies. Exercise
care to protect existing utilities during earthwork operations. Perform excavation
work near utilities by hand and provide necessary shoring, sheeting, and
supports as the work progresses.

B. Maintain, protect, relocate, or extend as required existing utility lines to remain
which pass through the work area. Pay costs for this work, except as covered by
the applicable utility companies.

C. Protect active utility services uncovered by excavation.

D. Remove abandoned utility service lines from areas of excavation. Cap, plug, or
seal abandoned lines and identify termination points at grade level with markers.

E. Accurately locate and record abandoned and active ultility lines rerouted or
extended on project record documents.

3.03 SITE GRADING

A. Perform grading within contract limits, including adjacent transition areas, to new
elevations, levels, profiles, and contours indicated. Provide subgrade surfaces
parallel to finished surface grades. Provide uniform levels and slopes between
new elevations and existing grades.

B. Grade surfaces to assure areas drain away from structures and to prevent

ponding and pockets of surface drainage. Provide subgrade surfaces free from
irregular surface changes and as follows:
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1. Rough grading: Plus or minus 0.10 ft. subgrade tolerance. Finish
required will be that ordinarily obtained from either blade-grader or
scraper operations.

2. Provide subgrade surface free of exposed gravel or stone exceeding 4" in
greatest dimension in paved areas or 1" in lawn and planting areas.
Areas with concentrated amounts of stone of any size including smaller
than 1", such as stockpile/staging areas, edges of pavement or utility
trenches, shall be raked clean of stone prior to placement of topsoil.

3. Lawn and planting areas: Allow for minimum 4" average depth of topsoil
at lawn areas, and 12" depth at planting areas, except as otherwise
indicated on the drawings.

4. Paved areas: Shape surface of subgrade areas to line, grade, and cross-
section indicated. Provide compacted subgrade suitable to receive
paving base materials. Subgrade tolerance plus 0, minus 1/2".

5. Granular base: Grade subgrade surface smooth and even, free of voids
to the required subgrade elevation. Provide compacted subgrade
suitable to receive granular base materials. Tolerance 1/2" in 10'-0".

Grading at existing trees to remain:

1. Perform grading, within branch spread of existing trees to remain, by
hand methods to elevations indicated.

2. Cut roots cleanly to depth 3" below proposed finish grade. Coat cut roots
with tree paint.

3.04 EXCAVATING

A.

Excavate for structures to elevations and dimensions shown. Extend excavation
a sufficient distance from foundations to permit placing and removal of formwork,
installation of materials, services, and inspection. Hand trim foundation
excavations to final grade just before concrete is placed. Remove loose, soft
materials, and all organic matter. Footings shall bear on approved undisturbed
bearing soil.

Obtain inspection and testing of foundation excavations by Geotechnical
Engineer before concrete is placed.

Excavate for curbs, walks, and paving to elevations and grades indicated. Allow
for base material. Obtain inspection and testing of subgrades for paving.

Earth excavation shall include the satisfactory removal and disposal of all
materials encountered, regardiess of the nature of the materials, the condition of
the materials at the time they are excavated, or the manner in which they were
excavated. All excavation shall be unclassified.
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E.

Extra excavation: Excavate unsatisfactory soil materials extending below
required elevations to depth as directed. Such extra excavation will be paid for
as a change in work. Obtain Landscape Architect's written authorization before
performing extra excavation work.

Unauthorized excavation: Backfill and fill all over excavation to proper grades.
Fill over excavation at footings with 1,500 psi concrete. Additional labor and
material for unauthorized excavation and remedial work at Contractor's expense.

Shore, sheet, or brace excavations as required to maintain them as secure from
caving. Remove shoring and bracing as backfilling progresses, when banks are
safe against caving.

Do not excavate footings or slabs to the full depth when freezing temperature
may be expected, unless footings or slabs are placed immediately after the
excavation has been completed. Protect excavation bottoms from freezing when
the placing of concrete is delayed.

The use of explosives is not permitted.

When necessary, cut away rock in bottom of excavations to form level beds that
follow natural strata. Form with sharp steps when steps are indicated. In utility
trenches, excavate 6" below invert elevation of pipe and 24" wider than pipe
diameter, minimum 36" trench width. Remove loose materials to sound base.

Existing sewerage: Where existing sewers pass beneath new paving, remove
existing earth fill to the top of the sewer pipe or to a depth as directed by the
Geotechnical Engineer. Install an approved backfill material compacted in
maximum 8" layers. Extend compacted fill from top of sewer pipe to proposed
paving subgrade elevation.

3.05 DRAINAGE

A.

B.

Provide necessary pumps and drainage lines and maintain excavations,
including footings and pits, free from water, ice and snow during excavating and
subsequent work operations.

Provide drainage of the working area at all times.

3.06 FILLING, BACKFILLING, AND COMPACTING

A

Obtain inspection and approval of subgrade surfaces by Geotechnical Engineer
prior to filling operations. Scarify, dry, and compact soft and wet areas; remove
and replace unsuitable subgrade materials with an approved compacted fill
material. Take corrective measures before placing fill materials.

1. Topsoil not permitted as fill or backfill material within structure limits or
under paved areas.

Soil stabilization: When exposed subgrade surfaces become spongy during
construction operations and soil stabilization is required, stabilize subgrade
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materials as directed by the Geotechnical Engineer. Soil stabilization will be paid
for as a change in work. Obtain Landscape Architect's written authorization
before performing soil stabilization work.

C. Spread approved fill material uniformly in layers not greater than 8" of loose
thickness over entire fill area.

1.

Lift thickness requirements may be modified by Geotechnical Engineer to
suit equipment and materials or other conditions when required to assure
satisfactory compaction.

Moisture-condition fill material by aerating or watering and thoroughly mix
material to obtain moisture content permitting proper compaction.

Place and compact each layer of fill to indicated density before placing
additional fill material. Repeat filling until proposed grade, profile, or
contour is attained.

Suspend fill operations when satisfactory results cannot be obtained
because of environmental or other unsatisfactory site conditions. Do not
use muddy or frozen subgrade surface. Do not place fill material on
muddy or frozen subgrade surface.

Maintain surface conditions, which permit adequate drainage of rainwater
and prevent ponding of surface water in pockets. When fill placement is
interrupted by rain, remove wet surface materials or permit to dry before
placing additional fill material.

D. Filling at existing trees to remain:

1.

Minor fills or 6" or less: Fill with topsoil; hand grade to required finish
grade elevation.

Moderate fills of 12" or less: Place layer of 3/4" to 1-1/2" stone or gravel
on grade. Provide aggregate depth 1/2 of fill height, minimum of 3".
Cover drainage fill with polypropylene filter fabric or 1" thickness straw
choke. Fill remaining depth with loose topsoil; hand grade to required
finish grade elevations.

E. Place backfill materials in uniform layers not greater than 8" loose thickness over
entire backfill area.

1.

THJ Project 0709

Use hand tampers or vibrating compactors at foundation walls, retaining
walls, and similar locations. Do not use large rolling equipment adjacent
to foundation walls and retaining walls.

Do not backfill against foundation walls or retaining walls until walls for
bearing surfaces have reached design strength or are properly braced,
and backfilling operations approved. Provide clean backfill materials,
except where granular materials are indicated. Compact in maximum 8"
layers.
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F. Fill all areas of settlement to properv grade before subsequent construction
operations are performed.

G. Backfill building foundations and subgrade of structural slabs with crushed stone
per structural drawings.

H. Compaction:
1. Provide compaction control for all fill and backfill.
2. Compact top 12" of subgrade and each layer of fill or backfill material at

foundations and floor slabs to 100% of maximum dry density at optimum
moisture content in accordance with ASTM D698 Standard Proctor
Method. Extend compaction at least 5'-0" at both sides of foundations.

2. Compact top 12" of subgrade and each layer of fill or backfill material at
paved areas to 95% of maximum dry density at optimum moisture content
in accordance with ASTM D698 Standard Proctor Method. Extend
compaction at least 5'-0" at both sides of foundations and retaining walls
and at least 1-0" beyond slabs-on-grade and paving.

3. Compact top 6" of subgrade and each layer of fill material at lawns and
unpaved areas to 85% of maximum dry density at optimum moisture
content in accordance with ASTM D698 Standard Proctor Method.

4. Water settling, puddling, and jetting of fill and backfill materials as a
compaction method are not acceptable.

5. Maintain moisture content of materials, during compaction operations
within required moisture range to obtain indicated compaction density.

6. Provide adequate equipment to achieve consistent and backfill materials.
Provide minimum 4" depth of granular base under structure concrete slabs-on-

grade. Refer to Section 02513 for asphaltic concrete paving base and Section
02515 for concrete walks and paving base.

3.07 EROSION CONTROL

A

Provide erosion control measures as indicated on plans including installation of
silt fencing, installation of silt check inlet controls and soil reinforcement blanket
lined channels and basins with specified materials.

1. Install silt fence in areas indicated on plans to conform with specified
details. Silt fencing shall be installed prior to all grading activity.

Contractor shall provide continual maintenance of erosion control structures,
including but not limited to:
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1. Removal of silt, trash, mud, debris from ditches, channel and from silt
fences and check dams.

2. Replacement of silt fence that has been damaged or destroyed.
3. Removal of erosion control structures at the end of construction or as
specified.
C. Contractor shall provide seeding and mulching as required in Section 02920 as

soon as disturbed area has been graded to final elevations specified.

D. Contractor shall keep all public roads free of silt, dirt, mud and debris throughout
the entire project. Contractor shall remove and clean any silt, dirt, mud and
debris from roadways at their expense.

E. The Contractor shall be named a co-permittee of the KPDES permit and shall
agree to the following certification:

“l certify under penalty of law that | understand the terms and conditions of the
general Kentucky Pollutant Discharge Elimination System (NPDES) permit that
authorized the storm water discharges associated with industrial activity from the
construction site identified as part of this certification.”

The Contractor shall be responsible for preparing and submitting the Notice of
Intent to governing agency.

3.08 FINISH GRADING

A. Prior to finish grading, make certain that areas with concentrated amounts of
stone of any size including smaller than 1”7, such as stockpile/staging areas,
edges of pavement or utility trenches, have been raked clean of stone prior to
placement of topsoil. Uniformly distribute and spread stockpiled topsoil. Provide
minimum 4" average depth at lawn areas, 12" at planting areas. If necessary,
provide additional imported topsoil as required to complete the work. Use loose,
dry topsoil. Do not use frozen or muddy topsoil. Place during dry weather. Do
not grade topsoil with equipment that will over compact topsoil preventing the
adequate root growth of proposed turf. Bulldozers and backhoes are not suitable
for finish grading. Tractors with box graders shall be used.

B. Fine grade topsoil eliminating rough and low areas to ensure positive drainage.
Maintain levels, profiles, and contours of subgrades.

C. Remove stones, roots, weeds, and debris while spreading topsoil materials.
Rake surface clean of stones 1" or larger in any dimension and all debris.
Provide surfaces suitable for soil preparation provided under lawn and planting
work.

D. Landscape Architect shall be notified a minimum of 2 days prior to placement of

topsoil so the subgrade may be inspected and the placement of topsoil by the
Contractor may be observed.
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E.

Maintenance:

1. Protect finish graded areas from traffic and erosion. Keep free of trash
and debris. Repair and re-establish grades in settled, eroded, and
damaged areas.

2. Where completed areas are disturbed by construction operations or
adverse weather, scarify, re-shape, and compact to required density.

3.09 FIELD QUALITY CONTROL

A

Provide field quality control soils testing and inspection during earthwork
operations.

Contractor shall provide adequate notice, cooperate with, provide access to the
work, obtain samples, and assist testing agency and their representatives in
execution of their function.

Fill materials: Test proposed materials to verify suitability for use, gradation of
material, moisture-density relation by ASTM D698 Standard Proctor Method,
design bearing value, and percent of organic materials.

Subgrade surfaces: Based on visual examination at the site, provide bearing
tests as required to verify questionable subgrade surfaces are adequate and
meet or exceed design bearing valves.

1. Structure slabs and paved areas: Make at least 1 test for each 2,000 sq.
ft. of slab or paved area.

Compaction operations: Provide full-time inspection and testing during structure
slabs and paved areas filling and compaction operations. Test each lift to fill to
verify compaction meets specified requirements. Provide periodic inspection and
testing during site area filling and compaction operations.

1. Structure slabs and paved areas: Make at least 1 test for each 2,000 sq.
ft. of slab or paved area.

2. Foundation wall and retaining wall backfill: Make at least 2 tests at
locations and elevations directed by the Geotechnical Engineer.

Foundation excavations: Based on visual examination at the site, provide
bearing tests as required to verify bearing surfaces are adequate and meet or
exceed design bearing values.

1. Make at least 2 tests at locations directed by the Geotechnical Engineer.

When, during progress of work, field tests or observations indicate that installed
compacted materials do not meet specified requirements, provide additional
compaction until specified density is achieved, or remove and replace defective
materials with new materials as directed by the Landscape Architect. Cost of
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additional labor, materials, and testing to attain specified density at Contractor's
expense.

3.10 DISPOSAL OF WASTE MATERIALS

A. Stockpile, haul from site, and legally dispose of waste materials, including excess
excavated materials, rock, trash, and debris.

B. Maintain disposal route clear, clean, and free of debris. Disposal in any floodplain
is not allowed.

3.11 CLEANING
A. Upon completion of earthwork operations, clean areas within contract limits,

remove tools, and equipment. Provide site clear, clean, free of debris, and
suitable for site work operation.

END OF SECTION
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SECTION 02301

STORM WATER POLLUTION PREVENTION PLAN (SWPPP)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  The following documents comprise the SWPPP:

Specification Section 02301

Best Management Practices (BMP) Plan
Notice of Intent (NOI)

Notice of Termination (NOT)

Contractors BMP implementation schedule
Operation and Maintenance Plan Checklist

cubhwh =

1.2 SUBMITTALS

A.  Notice of Intent: A minimum of 48 hours prior to beginning work, the Contractor shall
submit a Notice of Intent (NOI) for a General Permit to the Kentucky Division of Water .
A copy shall be sent to the office of Carman, Inc. and shall be kept on file with the BMP
Plan and the SWPPP. A copy of the NOI is included at the end of this section.

B. Contractors BMP implementation schedule: Prior to mobilizing on the site, the
Contractor shall submit a detailed schedule to the design professional outlining the
sequence of major activities that includes the installation of all controls, earth disturbing
activities and stabilization activities. This implementation schedule will become part of
the SWPPP.

C. Notice of Termination: Upon final stabilization of the construction site and removal of
all temporary erosion and sediment control measures, the Contractor shall submit a
Notice of Termination (NOT) to the Kentucky Division of Water. A copy shall be sent to
the office of Carman, Inc. and shall be retained with the BMP Plan and the SWPPP for
a period of one year after filing the NOT. A copy of the NOT is included at the end of
this section.

1.3 QUALITY ASSURANCE

A. Inspections: The Contractor shall employee qualified personnel to inspect all storm
water control measures as outlined in the KPDES Storm Water General Permit
(KYR10). Inspections shall be made at least once every 7 days and within 24 hours of
the end of a storm event that is 0.5 inches or greater. Areas that have been
temporarily or finally stabilized shall be inspected at least once every month. Revisions
to the BMP plan based on the results of the inspection shall be implemented within
seven (7) days of the inspection.
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1.4

B.

Reports: The qualified personnel conducting the inspections shall prepare a report
summarizing the scope of the inspection, names and qualifications of personnel
making the inspection, the date of the inspection, major observations relating to the
implementation of the BMP plan, and any corrective actions taken shall be made and
kept as part of the BMP plan for at least three (3) years after the date of the inspection,
or until one (1) year after coverage under the General Permit (KYR10) ends. The
report is to be signed by the qualified personnel.

The SWPPP implementation and methods of construction shall comply with the
following standards

1. KPDES General Permit No.: KYR10, General KPDES Permit for Storm Water
Point Source Discharges Construction Activities.

2. EPA 832-R-92-005: Storm Water Management for Construction Activities:
Developing Pollution Prevention Plans and Best Management Practices.

PROJECT DESCRIPTION

General: The proposed development and land disturbance activity is located in Pulaski
County between Norwood Road and Old Salt Road north of Somerset and near
Science Hill, Kentucky. The property is being developed by SKRECC for a new
corporate headquarters with associated drives and parking. Prior to the current
development, the site has been agricultural. The property is surrounded by other
agricultural and residential uses on all sides. The total property area is 81.25 acres.
Approximately 61.5 acres of the site is anticipated to be disturbed during construction.
The average pre-construction runoff coefficient is 0.35 and the average post
construction runoff coefficient is 0.65. The latitude and longitude are 37.13829 and -
84.64703 respectively.

Soils:

The predominanat soils (54%) at this site consist of the Frederick series. They include
Frederick silt loams and Frederick silty clay loams and range from 6-12% slopes to 12-
20% slopes. These soils are found on sides of ridgetops, along draws and encircling
depressions in karst areas. They are deep, well-drained soils formed in residuum or
old alluvium derived mainly from limestone, but partly from sandstone. They have high
available moisture capacity and moderate permeability. This soil series has a very
severe potential for erosion.

A portion of the site (35%) consists of Mountview series. The Mountview silt loam
ranges in slopes from 2-6% and 6-12% and are found in plane areas on the sides of
ridges. They are deep, well-drained soils that formed in loamy residuum. Mountview
soils have high available moisture capacity and moderate permeability in the upper part
of the subsoil and moderately slow permeability in the lower part of the subsoil. The
hazard of erosion is moderate to severe.

A minor portion of the site (8%) consists of Frankstown series. The Frankstown cherty
silt loam has 12-20% slopes and is located on plane slopes on the sides of ridges.
They are moderately deep to deep, well-drained soils that formed in residuum derived
mainly from cherty limestone, but in some places from siltstone. They have moderate
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1.5

available moisture capacity and moderate permeability. The hazard of erosion is very
severe.

A very minor portion of the site (3%) consists of Bedford series. The Bedford silt loam
ranges in slope from 2-6% and is found on ridgetops and stream terraces. Itis a deep,
moderately well drained soil that has a fragipan. It formed from residuum derived from
Mississippian limestone, sandstone or alluvial sediment. Bedford soils have moderate
available moisture capacity and slow permeability due to the fragipan. The hazard of
erosion is moderate.

Site Conditions: The topography of the site is rolling with two “blueline” streams
intersecting the site. On the eastern portion of the site, Hall Branch of the Big Clifty
Creek runs parallel with Norwood Road and drains the eastern half of the site. On the
western boundary of the site, Morgan Hollow Branch of the Big Clifty Creek drains
most of the remainder of the property. Other less significant portions of the site drain
through a culvert under Old Salt Road and toward residential land to the southwest, but
both areas ultimately reach the two aforementioned branches of Big Clifty Creek. Karst
features are evident from the contours of the site with at least two potential sinkholes
identified. Old Salt Road and residences to the south are the most significant adjacent
land uses that could potentially be affected by the land disturbance activities. All
drainage from the site will be directed toward the aforementioned branches of Big Clifty
Creek or existing sinkholes.

Development will result in added impervious area and potential stormwater runoff.
Buffers of existing vegetation will not be disturbed adjacent to critical areas. Water
quality controls during construction will consist of construction entrances, erosion
control blankets, turf reinforcement mats, silt fence, rock check dams and excavated
sediment basins intended to capture sediment on the site before it has an opportunity
to erode down the slopes to the tributaries of Big Clifty Creek or other adjacent
property.

According to FEMA FIRM Panel 2101970100B, there are no areas on the property in
the 100 year floodplain.

Critical Areas:

1. Norwood and Old Salt Roads: It is crucial for the motoring public to prevent mud
and debris from entering the roadway.

2. Hall Branch and Morgan Hollow Branch of the Big Clifty Creek: Sediment
controls must be in place prior to land disturbance activities to prevent sediment
laden runoff from reaching the receiving water and adjacent residences
downstream.

MATERIAL INVENTORY

The material or substances listed below are expected to be present onsite during
construction. The Contractor shall amend this list as appropriate as part of the overall
SWPPP.

1. Concrete
2. Detergents
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Paints (enamel and latex)
Metal studs

Tar

Metal roofing

Fertilizers

Masonry Block

Wood

0. Petroleum products

20N O W

PART 2 - CONTROLS

2.1

2.2

2.3

A

EROSION AND SEDIMENT CONTROL MEASURES

The erosion and sediment control measures will be typical of a small scale earth
moving site including:

Construction Entrance

Dust and Pollutant Control

Fertilizer Application Control

Permanent Turf Reinforcement Mats and Temporary Erosion Control Blankets
Rock Check Dams

Silt Fence Silt Control

Land Grading and Sediment Basins

Permanent Seeding and Sodding

Inlet Protection

0. Riprap aprons at headwall outfalls.

20N~ WLN =

BMP PLAN

The permittee shall modify the BMP plan when there is a change in design,
construction, operation, or maintenance of the site which has significant effect on the
potential for the discharge of pollutants to the waters of the Commonwealth and shall
implement the changes within seven (7) days.

The permittee shall amend the BMP plan if it proves to be ineffective in controlling the
discharge of pollutants to the waters of the Commonwealth and shall implement the
changes within seven (7) days.

STABILIZATION PRACTICES

Temporary Stabilization: Temporary stabilization of top soil stockpiles and disturbed
portions of the site shall begin within 14 days on areas where construction activities
have temporarily (for 21 days or more) ceased. Temporary stabilization can be
accomplished through seeding Rye (grain) applied at 120 pounds per acre and/or
straw mulching at a rate of 4,000 ponds of straw per acre.
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B.

24

Permanent Stabilization: Disturbed portions of the site where construction activities
permanently ceases shall be stabilized with permanent seed or sodded no later than
14 days after the last construction activity. The permanent seed mix shall consist of
90% tall fescue (Festuca arundinacea) blend of minimum three (3) cultivars and 10%
annual rye sown at a rate of 175-lbs/acre. Prior to seeding, ground agricultural
limestone at rate specified by soil test and 220 Ibs/acre of 20-26-6 fertilizer shall be
applied to each acre stabilized. Seeding shall be done with a hydroseeding process as
specifed. Steep slopes and drainage channels shall have erosion control blankets or
turf reinforcement mats installed following seeding. Other areas shall be sodded as
specified. Follow specs for post fertilization and maintenance for watering, etc.

Storm water management: The development of the site will result in increased runoff
during construction while the areas are graded and denuded. The contractor shall
conduct all operations responsibly to prevent off-site sedimentation. Curb and gutter,
catch basins, yard drains, and trench drain and piping will provide storm water capture
and controls. Roof drains will be piped underground to the storm drain system to
prevent surface splash and erosion. The structural control measures detailed on the
Erosion Control Plan are proposed to minimize the impact of erosion.

The contractor shall also manage the site as needed according to the following
checklist:

1. Manage the site to infiltrate stormwater into the ground and keep sediment out of
storm drains.

2. Minimize the amount of exposed soil on site at any one time to the extent
possible.

3. Plan the project in stages to minimize the amount of area that is bare and subject
o erosion.

4.  Vegetate disturbed areas with permanent or temporary seeding immediately
upon reaching final grade.

5. Vegetate or cover stockpiles that will not be used immediately.

6. Reduce the velocity of stormwater both onto and away from the project area.

7. Use interceptors, diversions, vegetated buffers, and check dams to slow down
stormwater as it travels across and away from the project site.

8. Construct temporary diversion measures to direct flow away from exposed areas
toward stable portions of the site.

9. Protect defined channels immediately with measures adequate to handle the
storm flows expected.

10. Use sod, geotextile, natural fiber, riprap, or other stabilization measures to allow
channels to carry water without causing erosion.

11.  Maintain all BMPs to ensure their effectiveness during the life of the project.

12.  Maintain fences that protect sensitive areas, silt fences, diversion structures, and
other BMPs.

OTHER CONTROLS

Waste Materials: All waste materials will be collected and stored in a securely lidded
metal dumpster rented from licensed waste management company. Dumpster shall
meet all local and site solid waste regulations. All trash and construction debris will be
deposited in the dumpster. The dumpster will be emptied when 90% full and trash
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hauled to the respective approved landfill. No construction waste will be buried on site.
All personnel will be instructed regarding the correct procedure for waste disposal.
Notices stating these practices will be posted at the office trailer and the site
superintendent will be responsible for seeing that these procedures are followed.

Hazardous Waste: The use of any hazardous material is not anticipated at this site.
But in such an event all hazardous waste materials will be disposed of in a manner
specified by local or state regulation or by manufacturer. Site personnel will be
instructed in these practices, and the site superintendent will be responsible for seeing
that these practices are followed.

Sanitary Waste: All sanitary waste will be collected from portable units at a minimum
of one time per week by a licensed sanitary waste contractor as required by local
regulation.

Offsite vehicle tracking: Stabilized construction entrances shall be provided to help
reduce vehicle tracking of sediments at the primary points of entry to the site. The
adjacent paved street will be swept to remove any excess mud, dirt or rock tracked
from site. Dump trucks hauling material from the site will be covered with a tarpaulin.

Non-Storm Water Discharges: It is expected that the following non-storm water
discharges could occur from the site during the construction period

1. Water from water line sterilization/flushing. All water to be treated, neutralized,
and handled per Kentucky Division of Water regulations.

2. Pavement wash waters (where no spills or leaks of toxic or hazardous materials
have occurred).

3. Uncontaminated ground water (from dewatering excavation as applicable).

25 SEQUENCE OF MAJOR ACTIVITIES
A.  The Contractor shall prepare his BMP implementation schedule based on the following
outline of major activities.

Construction Activity Schedule Consideration

Construction Access-entrance to site, This is the first land disturbing activity. As

construction routes, equipment parking soon as construction begins, stabilize any

areas bare areas with gravel and temporary
vegetation.

Sediment traps and sediment fences After construction site is accessed, principal
sediment fence barriers, as applicable,
should be installed, with addition of
temporary traps and barriers as needed
during grading operation.

Runoff control-diversions, perimeter Key practices should be installed after the

dikes, water bars, outlet protection installation of principal sediment traps and
before land grading. Additional runoff
control measures may be installed during
grading as required.
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Land clearing and grading-site
preparation(topsoil strip, excavation, fill
placement, grading, sediment traps,
barriers, diversions, drains, surface
roughening)

Implement major clearing and grading after
installation of principal sediment and run off
control measures, and install additional
control measures as grading continues.
Clear borrow and disposal areas as
required, and mark tree and buffers for
preservation. Clearing will be kept to a
minimum.

Surface stabilization-temporary and
permanent seeding, mulching, sodding,

riprap

Temporary or permanent stabilizing
measure should be applied immediately to
any disturbed areas where work has been
either completed or delayed 21 days. Land
disturbance will be scheduled to limit
exposure of bare soils to erosive elements
o the extent possible.

Building construction-buildings, utilities,
storm piping, curb and gutter, paving

During construction, install any erosion and
sediment control measures that are needed
per the attached specific sediment control
plan and according to local regulatory
agency, i.e., additional inlet control, etc.
Install gravel areas for building material lay
down and for vehicular traffic.

Landscaping and final stabilization-
backfilling, topsoil replacement, trees,
shrubs, permanent seeding, sodding,

riprap

Last construction phase. Vegetation and
mulch will be applied to applicable areas
immediately after final grading is
completed. Stabilize all open areas,
including, borrow and fill areas, remove and
stabilize temporary control measures as
prescribed on the accompanying erosion
control plan sheets.

B.  Timing of controls/measures: As indicated on the Sequence of Major Activities, silt
fences and construction entrances will be constructed prior to clearing or grading on
other portions of the site. Areas where construction activity ceases for more than 21
days will be stabilized with temporary seed and mulch within 14 days of the last
disturbance. Once construction activity ceases permanently in an area, that area will
be stabilized with permanent seed and mulch or sod as specified. After the entire site is
stabilized, the accumulated sediment will be removed from the trap or basin and the

berms removed as applicable.

C. Storage and Fabrication Sheds:

Provide sheds sized, furnished, and equipped to
accommodate materials and equipment for construction operations.

1. Store combustible materials apart from building.

THJ Project 0709
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2.6

A.

SPILL PREVENTION

Good Housekeeping: The following are material management practices that will be
used fo reduce the risk of spills or other accidental exposure of materials and
substances to storm water runoff.

1.  An effort will be made to store only enough product to do the job.

2. All materials stored in a neat, orderly manner in their appropriate containers and,
if possible, under a roof or other enclosure.

3. Products will be kept in their original containers with original manufacturers label.

4. Substances will not be mixed with one another unless recommended by
manufacturer.

5.  Whenever possible, all of a product will be used up before disposing of the
container.

6. Manufacturers’ recommendations for proper use and disposal will be followed.

7. The site superintendent will inspect daily to ensure proper use and disposal of
materials onsite.

Hazardous Products: Hazardous materials are not expected to be brought to the site,
if they are required then the guidelines below should be followed.

1. Product will be kept in original containers unless they are not resealable.

2.  Original labels and material safety data sheets will be retained for product
information.

3. If surplus product must be disposed of, manufacturer’s, local government, and
state recommended methods for proper disposal shall be followed.

Petroleum Products: All onsite vehicles will be monitored for leaks and receive regular
preventive maintenance to reduce the chances of leakage. Petroleum products will be
stored in tightly sealed containers, which are clearly labeled. Portable equipment fuel
tanks will be located as far away from surface water bodies as possible. Fuel tanks will
be situated in a containment vessel to prevent spillage in case of a leak. All oils drained
from equipment will be captured in pans or other suitable equipment and placed in
drums for removal from site for disposal at an approved off-site location.

Fertilizers used will be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to
storm water. Storage will be in a covered shed. The contents of any partially used bags
of fertilizer will be transferred to a sealable plastic bin to avoid spills.

Paints: All containers will be tightly sealed and stored when not required for use.
Excess paint will not be discharged to the storm sewer system, but will be properly
disposed of according to manufacturers’ instructions or State and local regulations.

Concrete trucks will be required to wash out or discharge surplus concrete or drum
wash water into a wash out pit that would be selected by the site superintendent. The
wash out pit shall be designated in an area that does not receive significant runoff and
does not drain into a storm network. Upon the completion of the project, this area
would be cleared of the concrete and the site restored.
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G. Any asphalt substances used onsite will be applied according to the manufacturers’
recommendations.

H. Spill Control Practices: In addition to the good housekeeping and material

management practices discussed in the previous sections of this plan, the following
practices will be followed for spill prevention and cleanup.

1.

Manufacturers’ recommended methods for spill cleanup will be clearly posted
and site personnel will be made aware of the procedures and the locations of the
information and cleanup supplies.

Materials and equipment necessary for spill cleanup will be kept in the material
storage are onsite. Equipment and materials will include but not limited to
brooms, dustpans, mops, rags, gloves, goggles, kitty litter, sand, sawdust, and
plastic and metal trash containers specifically designed for this purpose.

All spills will be cleaned up immediately after discovery.

The spill area will be kept well ventilated and personnel will wear appropriate
protective clothing to prevent injury from contact with a hazardous substance.
Spills of toxic or hazardous material will be reported to the appropriate State or
local government agency, regardless of size.

The spill prevention plan will be adjusted to include measures to prevent this type
of spill from reoccurring and how to clean up the spill is there is another one. A
description of the spill, what caused it, and the cleanup measures will also be
included.

The site superintendent responsible for the day-to-day site operations will be the
spill prevention and cleanup coordinator. He will designate at least three other
site personnel who will receive spill prevention and cleanup training. These
individuals will each become responsible for a particular phase of prevention and
cleanup. The names of responsible spill personnel will be posted in the material
storage area in the office trailer onsite.

l Spill Notification: In the event of a spill, make the appropriate notification(s) consistent
with the following procedures.

1.

Any spill of gasoline greater than 25 gallons in a 24-hour period or spill of diesel
fuel greater than 75 gallons in a 24-hour period must be reported to the Kentucky
Environmental Response Team at (800) 928-2380.

Any spill of oil that 1) violates water quality standards, 2) produces a “sheen” on
a surface water, or 3) causes a sludge or emulsion must be reported to the
Kentucky Environmental Response Team at (800) 928-2380.

Any spill of oil or hazardous substance to waters of the state must be reported
immediately by the telephone to the List State agency and phone number.

Any release of a hazardous substance that may be a threat to human heath or
the environment must be reported to the List State agency and phone number
immediately upon discovery.

THJ Project 0709 02301-9



SKRECC Corporate Offices SECTION 02301
Somerset, Kentucky SWPPP

PART 3 - CERTIFICATION

3.1 CONTRACTORS AND SUBCONTRACTORS

A.  As part of the BMP implementation schedule, the Contractor shall clearly state the
Contractor or Subcontractor that will implement each control measure identified on the
BMP plan.

B.  All Contractors and Subcontractors identified in the BMP plan must sign a copy of the
certification statement below before conducting any professional service at the site.

1. General Contractor

a. ‘I certify under penalty of law that | understand the terms and conditions of
the general National Pollution Discharge Elimination System (NPDES)
permit that authorizes the storm water discharges associated with industrial
activity from the construction site identified as part of this certification.”

Company Name, Address and Phone  Name

Title
Site Address
2. Earthwork Subcontractor
a. ‘I certify under penalty of law that | understand the terms and conditions of

the general National Poliution Discharge Elimination System (NPDES)
permit that authorizes the storm water discharges associated with industrial
activity from the construction site identified as part of this certification.”

Company Name, Address and Phone  Name

Title

Site Address
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3.

Storm Sewer Subcontractor

a. “| certify under penalty of law that | understand the terms and conditions of
the general National Pollution Discharge Elimination System (NPDES)
permit that authorizes the storm water discharges associated with industrial
activity from the construction site identified as part of this certification.”

Company Name, Address and Phone  Name

Title
Site Address
Site Utility Subcontractor
a. “I certify under penalty of law that | understand the terms and conditions of

the general National Pollution Discharge Elimination System (NPDES)
permit that authorizes the storm water discharges associated with industrial
activity from the construction site identified as part of this certification.”

Company Name, Address and Phone  Name

Title

Site Address

END OF SECTION 312500
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TERMITE CONTROL

SECTION 02361

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes the following:

1. Soil treatment with termiticide.

PERFORMANCE REQUIREMENTS

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

SUBMITTALS

Product Data: For termiticide.

1. Include the EPA-Registered Label for termiticide products.

Product Certificates: For termite control products, signed by product manufacturer.
Qualification Data: For Installer of termite control products.

Soil Treatment Application Report: After application of termiticide is completed, submit
report for Owner's record information, including the following:

Date and time of application.

Moisture content of soil before application.

Brand name and manufacturer of termiticide.

Quantity of undiluted termiticide used.

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

Water source for application.

NoahWwN =~

Warranty: Special warranty specified in this Section.
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1.5 QUALITY ASSURANCE
A. Installer Qualifications: A specialist who is licensed according to regulations of

1.6

1.7

1.8

authorities having jurisdiction to apply termite control treatment and products in
jurisdiction where Project is located.

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

Source Limitations: Obtain termite control products through one source.

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.

COORDINATION

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

WARRANTY

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.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

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

1. Termiticides:
a. Aventis Environmental Science USA LP; Termidor.

b. Bayer Corporation; Premise 75.
C. Dow AgroSciences LLC; Dursban TC Equity.
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2.2

d. FMC Corporation, Agricultural Products Group; Talstar Prevail FT Torpedo.
e. Syngenta; Demon TC.

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.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

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

1.  Proceed with application only after unsatisfactory conditions have been
corrected.
PREPARATION

General: Comply with the most stringent requirements of authorities having jurisdiction
and with manufacturer's written instructions for preparation before beginning
application of termite control treatment. Remove all extraneous sources of wood
cellulose and other edible materials such as wood debris, tree stumps and roots,
stakes, formwork, and construction waste wood from soil within and around
foundations.

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 applied before placing compacted fill under slabs if recommended
in writing by termiticide manufacturer.

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

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

A.  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.

1.  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, and around interior column
footers, piers, and chimney bases; also 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.

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

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

C. 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.

D. Post warning signs in areas of application.

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

END OF SECTION
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SECTION 02510 - WATER DISTRIBUTION
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes piping and specialties for combined potable-water and fire-protection wa-
ter service outside the building.

B. Related Sections include the following:
1. Division 15 Sections for fire-protection piping inside the building.
2. Division 15 Section "Water Distribution Piping" for potable-water piping inside the build-
ing.
3. Division 16 Section "Fire Alarm Systems."
C. Utility-furnished products include domestic water meter. All meter, pit, tap, and/or installation

fees shall be borne by the Contractor. Coordinate requirements with the local utility:

Western Pulaski Water District

1059 West Highway 80

Somerset, KY 42503

Voice: (606) 679-1569 — Kevin Marcum

1.3 DEFINITIONS
A The following are industry abbreviations for plastic and rubber materials:
NP: Nylon.
PE: Polyethylene.
PP: Polypropylene.
PTFE: Polytetrafluoroethylene.
PVC: Polyvinyl chloride.
1.4 SYSTEM PERFORMANCE REQUIREMENTS

A Minimum Working Pressures: The following are minimum pressure requirements for piping and
specialties, unless otherwise indicated:

1. Combined Potable-Water and Fire-Protection Water Service: 160 psig (1100 kPa).

2. Fire-Protection Water Service, Downstream from Fire Department Connections: 250 psig
(1725 kPa).

1.5 SUBMITTALS
A. Product Data: For the following:

o 0 b=

Backflow preventers.
Pipe and fittings.
Flexible pipe fittings.
Valves.

Fire hydrants.

o 0 bk w N =

Fire department connections.
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B. Shop Drawings: For precast or cast-in-place concrete structures. Include frames and covers
and drains.
C. Record Drawings: At Project closeout of installed water-service piping according to Division 1
Section "Contract Closeout."
D. Test Reports: As specified in "Field Quality Control" Articie in Part 3.
Purging and Disinfecting Reports: As specified in "Cleaning" Article in Part 3.
F. Maintenance Data: For specialties o inciude in the maintenance manuals specified in Divi-
sion 1. Include data for the following:
1. Backflow preventers.
2. Valves.
3. Fire hydrants.
1.6 QUALITY ASSURANCE
A. Product Options: Drawings indicate size, profiles, and dimensional requirements of water-
service piping specialties and are based on specific types and models indicated. Other manu-
facturers' products with equal performance characteristics may be considered. Refer to Divi-
sion 1 Section "Substitutions."
B. Comply with requirements of utility supplying water. Include tapping of water mains and back-
flow prevention.
C. Comply with standards of authorities having jurisdiction for potable water-service piping. In-
clude materials, installation, testing, and disinfection.
D. Comply with NSF 61, "Drinking Water System Components--Health Effects,” for materials for
potable water.
E. Comply with standards of authorities having jurisdiction for fire-protection water-service piping.
Include materials, hose threads, installation, and testing.
F. Comply with NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances," for
materials, installations, tests, flushing, and valve and hydrant supervision.
G. Comply with ASTM F 645, "Guide for Selection, Design, and Installation of Thermoplastic Water
Pressure Piping Systems."
H. Comply with NFPA 70, "National Electrical Code," for electrical connections between wiring and
electrically operated devices.
1. Provide listing/approval stamp, label, or other marking on piping and specialties made to speci-
fied standards.
J. Listing and Labeling: Provide electrically operated specialties and devices specified in this Sec-
tion that are listed and labeled.
1. The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.
1.7 DELIVERY, STORAGE, AND HANDLING
A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
1. Ensure that valves are dry and internally protected against rust and corrosion.
2. Protect valves against damage to threaded ends and flange faces.
3. Set valves in best position for handling. Set valves closed to prevent rattling.
B. During Storage: Use precautions for valves, including fire hydrants, according to the following:

1. Do not remove end protectors, unless necessary for inspection; then reinstall for storage.
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1.8

1.9

D.

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew-
point temperature. Support off the ground or pavement in watertight enclosures when
outdoor storage is necessary.

Handling: Use sling to handle valves and fire hydrants whose size requires handling by crane
or lift. Rig valves to avoid damage to exposed valve parts. Do not use handwheels or stems as
lifting or rigging points.

Deliver piping with factory-applied end-caps. Maintain end-caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural
capacity of floor when storing inside.

Protect flanges, fittings, and specialties from moisture and dirt.
Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations. Contact
utility-locating service for area where Project is located.

Verify that water-service piping may be installed to comply with original design and referenced
standards.

Site Information: Reports on subsurface condition investigations made during design of Project
are available for informational purposes only; data in reports are not intended as representa-
tions or warranties of accuracy or continuity of conditions between soil borings. Owner as-
sumes no responsibility for interpretations or conclusions drawn from this information.

SEQUENCING AND SCHEDULING
Coordinate connection to water main with utility company.

Coordinate piping materials, sizes, entry locations, and pressure requirements with building wa-
ter distribution piping.

Coordinate piping materials, sizes, entry locations, and pressure requirements with building fire-
protection water piping.

Coordinate with other utility work.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

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

1. Drilling-Machine, Sleeves, and Corporation Stops:
a. Ford Meter Box Co., Inc.

b. Grinnell Corp.; Mueller Co.; Water Products Div.

C. Lee Brass Co.
2. Bronze Corporation Stops and Valves:
a. Ford Meter Box Co., Inc.
b. Grinnell Corp.; Mueller Co.; Water Products Div.
c. Lee Brass Co.
d. Master Meter, Inc.
e. McDonald: A.Y. McDonaid Mfg. Co.
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f. Red Hed Manufacturing Co.

g. Watts Industries, inc.; James Jones Co.

Gate Valves:

a. American AVK Co.

b. American Cast Iron Pipe Co.; American Fiow Control Div.
C. Grinnell Corp.; Grinnell Supply Sales Co.

d. Hammond Valve Corp.

e. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa)
f. Milwaukee Valve Co., Inc.

g. Nibco, Inc.

h. Pratt: Henry Pratt Co.

Relief Valves:

a
b
c.
d
e

Bermad, Inc.

GA Industries, Inc.
MULTIPLEX Manufacturing Co.
Oceco, Inc.

Val-Matic Valve and Manufacturing Corp.

Water-Regulating Valves:

a.
b.
c
d

€.

Ames Co., Inc.

Bermad, Inc.

Cla-Val Co.

OCYV Control Valves.

Watts Industries, Inc.; Water Products Div.

Indicator Posts and Indicator Gate Valves:

a.

b
c.
d.
e
f.

American Cast Iron Pipe Co.; American Flow Control Div.

Grinnell Corp.; Grinnell Supply Sales Co.
McWane, Inc.; Clow Valve Co. Div. (Oskaloosa)
Nibco, Inc.

Stockham Valves & Fittings, Inc.

United States Pipe & Foundry Co.

Dry-Barrel, Post Fire Hydrants:

-~ 0o o0 TP

American AVK Co.

American Cast Iron Pipe Co.; American Flow Control Div.

American Foundry & Mfg. Co.

East Jordan Iron Works, Inc.

Grinnell Corp.; Mueller Co.; Water Products Div.
McWane, Inc.; Clow Valve Co. Div. (Oskaloosa)

SECTION 02510
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g. Penn-Troy Machine Co.
h. United States Pipe & Foundry Co.
8. Detector-Type Water Meters:
a. Badger Meter, Inc.

b. Grinnell Corp.; Grinnell Supply Sales Co.

C. Schlumberger Industries, Inc.; Water Div.
d. Sensus Technologies, Inc.
9. Detector Check Valves:
a Ames Co., Inc.
b Grinnell Corp.; Mueller Co.; Hersey Products Div.
C. McWane, Inc.; Kennedy Valve Div.
d Viking Corp.
e Waitts Industries, Inc.; Water Products Div.

10.  Backflow Preventers:

a. Conbraco Industries, Inc.

b. Grinnell Corp.; Mueller Co.; Hersey Products Div.
c. Watts Industries, Inc.; Water Products Div.

d. Zurn Industries, Inc.; Wilkins Div.

11.  Keyed Couplings:

a. McWane, Inc.; Tyler Pipe; Gustin-Bacon Div.
b. Victaulic Co. of America.
12.  Drains:

Enpoco, Inc.

Josam Co.

a
b
C. McWane, Inc.; Tyler Pipe; Wade Div.
d Smith Industries, Inc.; Jay R. Smith Mfg. Co.
e Watts Industries, Inc.; Ancon Drain Div.
f. Zurn Industries, Inc.; Hydromechanics Div.
13.  Fire Department Connections:
a. Firematic Sprinkler Devices, Inc.
b. Grinnell Corp.; Grinnell Supply Sales Co.
c. Guardian Fire Equipment, Inc.
d. Reliable Automatic Sprinkler Co., Inc.
14.  Alarm Devices:
a. Gamewell Co.
b. Grinnell Corp.; Grinnell Supply Sales Co.

C. Pittway Corp.; System Sensor Div.
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d. Potter Electric Signal Co.

e. Reliable Automatic Sprinkler Co., Inc.

f. Victaulic Co. of America.

g. Watts Industries, Inc.; Water Products Div.
PIPES AND TUBES

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications” Article.

Copper Tube: ASTM B 88 (ASTM B 88M), seamless water tube, annealed temper.

Ductile-Iron, Push-on-Joint Pipe: AWWA C151, with cement-mortar lining and seal coat accord-
ing to AWWA C104. Include rubber compression gasket according to AWWA C111.

Ductile-Iron, Mechanical-Joint Pipe: AWWA C151, with cement-mortar lining and seal coat ac-
cording to AWWA C104. Include gland, rubber gasket, and bolts and nuts according to AWWA
C111.

PIPE AND TUBE FITTINGS

General: Applications of the following pipe and tube fitting materiais are indicated in Part 3
"Piping Applications" Article.

Copper Fittings: ASME B16.22; wrought-copper, solder-joint pressure type.

Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300, as required for system operating
pressure.

Ductile-Iron, Push-on-Joint Fittings: AWWA C110, ductile-iron or cast-iron; or AWWA C153,
ductile-iron, compact type. Include cement-mortar lining and seal coat according to
AWWA C104 and rubber compression gaskets according to AWWA C111.

Ductile-lron, Mechanical-Joint Fittings: AWWA C110, ductile-iron or cast-iron; or AWWA C153,
ductile-iron, compact type. Include cement-mortar lining and seal coat according to
AWWA C104 and glands, rubber gaskets, and bolts and nuts according to AWWA C111.

Ductile-Iron, Grooved-End Fittings: ASTM A 47 (ASTM A 47M), malleable-iron; or ASTM A 536,
ductile-iron casting complying with AWWA-pipe size, with grooved ends. Include cement-mortar
lining and seal coat according to AWWA C104 or epoxy, interior coating according to
AWWA C550. Include keyed couplings according to AWWA C606.

Ductile-Iron, Flanged Fittings: AWWA C110, with cement-mortar lining and seal coat according
to AWWA C104 or epoxy, interior coating according to AWWA C550. Include gaskets and bolts
and nuts.

Ductile-lron, Flexible Expansion Joints: Compound fitting with combination of flanged and me-
chanical-joint ends complying with AWWA C110 or AWWA C153. Units have 2 gasketed ball-
joint sections and 1 or more gasketed sleeve sections. Include 250-psig (1725-kPa) minimum
working-pressure rating; epoxy, interior coating according to AWWA C550; iength for offset and
expansion indicated; and giands, rubber gaskets, and bolts and nuts according to AWWA C111.

Ductile-Iron, Deflection Fittings: Compound coupling fitting with sleeve and flexing sections,
gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153. Include 250-
psig (1725-kPa) minimum working-pressure rating; cement-mortar lining or epoxy, interior coat-
ing according to AWWA C550; deflection of at least 20 degrees (0.34 radians); and glands, rub-
ber gaskets, and bolts and nuts according to AWWA C111.

Ductile-Iron Expansion Joints: 3-piece assembly consisting of telescoping sleeve with gaskets
and restrained-type, ductile-iron beli-and-spigot end sections complying with AWWA C110 or
AWWA C153. Include 250-psig (1725-kPa) minimum working-pressure rating; cement-mortar
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lining or epoxy, interior coating according to AWWA C550; length for expansion indicated; and
glands, rubber gaskets, and bolts and nuts according to AWWA C111.

Cast-lron Flanged Fittings: ASME B16.1, Class 125, unless otherwise indicated.
JOINING MATERIALS

General: Applications of the following piping joining materials are indicated in Part 3 "Piping
Applications" Article.

Refer to Division 2 Section "Utility Materials" for commonly used joining materials.
Ductile-lron Piping: The following materials apply:
1. Push-on Joints: AWWA C111 rubber gaskets and lubricant.

2. Mechanical Joints: AWWA C111 ductile-iron or gray-iron glands, high-strength steel
bolts and nuts, and rubber gaskets.

3. Flanged Joints: AWWA C115 ductile-iron or gray-iron pipe flanges, rubber gaskets, and
high-strength steel bolts and nuts.

a. Gaskets: Rubber, flat face, 1/8 inch (3 mm) thick, unless otherwise indicated; and
full-face or ring type, unless otherwise indicated.

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

4. Keyed Couplings: AWWA C606, consisting of ASTM A 536 ductile-iron housing with
enamel finish, with synthetic-rubber gasket with central-cavity, pressure-responsive de-
sign, with carbon-steel bolts and nuts to secure grooved pipe and fittings and gasket suit-
able for hot water, unless otherwise indicated.

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

Solder Filler Metal: ASTM B 32, Alloy Sn95, Alloy Sn94, or Alloy E, with 0.10 percent maximum
lead content.

Pipe Couplings: Iron-body sleeve assembly, fabricated to match OD of pipes to be joined.
Sleeve: ASTM A 126, Class B, gray iron.

Followers: ASTM A 47 (ASTM A 47M), malleable iron; or ASTM A 536, ductile iron.
Gaskets: Rubber.

Bolts and Nuts: AWWA C111.

. Finish: Enamel paint.

PIPING SPECIALTIES

Flexible Connectors for Nonferrous, Metal Piping: Bronze hose covered with bronze wire braid;
with copper-tube, pressure-type, solder-joint ends or bronze flanged ends; brazed to hose.

oK W=

Flexible Connectors for Ferrous Piping: Stainless-steel hose covered with stainless-steel wire
braid; with ASME B1.20.1 threaded steel pipe nipples or ASME B16.5 steel pipe flanges;
welded to hose.

Dielectric Fittings: Assembly or fitting with insulating material isolating joined dissimilar metals
to prevent galvanic action and corrosion.

1. Description: Combination of copper alloy and ferrous; threaded, solder, plain, and weld-
neck end types and matching piping system materials.

2. Dielectric Unions: Factory-fabricated union assembly, designed for 250-psig (1725-kPa)
minimum working pressure at 180 deg F (82 deg C). Include insulating material isolating
dissimilar metals and ends with inside threads according to ASME B1.20.1.
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3. Dielectric Flanges: Factory-fabricated companion-flange assembly, for 150- or 300-psig
(1035- or 2070-kPPa) minimum pressure to suit system pressures.

4. Dielectric-Flange Insulation Kits: Field-assembled companion-flange assembly, fuli-face
or ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene
bolt sleeves, phenolic washers, and steel backing washers.

a. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig
(1035- or 2070-kPPa) minimum working pressure to suit system pressures.

5. Dielectric Couplings: Galvanized-steel couplings with inert and noncorrosive thermoplas-
tic lining, with threaded ends and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 deg C).

6. Dielectric Nipples: Electroplated steel nipples with inert and noncorrosive thermoplastic
lining, with combination of plain, threaded, or grooved end types and 300-psig (2070-kPa)
working pressure at 225 deg F (107 deg C).

PE ENCASEMENT

PE Encasement for Ductile-lron Piping: ASTM A 674 or AWWA C105, PE film, 0.008-inch
(0.20-mm) minimum thickness, tube or sheet.

VALVES

Nonrising-Stem, Metal-Seated Gate Valves, 3-Inch NPS (DN80) and Larger: AWWA C500,
gray- or ductile-iron body and bonnet; with cast-iron or bronze, double-disc gate, bronze gate
rings, bronze stem, and stem nut. Include 200-psig {1380-kPa) minimum working-pressure de-
sign; interior coating according to AWWA C550; and mechanical-joint ends, unless otherwise
indicated.

Nonrising-Stem Gate Valves, 4-inch NP8 (DN100) and Larger: UL 262, FM approved, iron
body and bonnet with flange for indicator post, bronze seating material, inside screw, 175-psig
(1200-kPa) working pressure, and mechanical-joint ends. Provide with flanged ends for pit in-
stallation.

Rising-Stem Gate Valves, 3-Inch NPS (DN80) and Larger: AWWA C500, cast-iron double disc,
bronze disc and seat rings, cast-iron or ductile-iron body and bonnet, OS&Y, bronze stem, 200-
psig (1380-kPa) working pressure, and flanged ends.

Rising-Stem Gate Valves, 2-1/2-Inch NPS (DN65) and Larger: UL 262, FM approved, iron body
and bonnet, bronze seating material, OS&Y, 175-psig (1200-kPa) working pressure, and
flanged ends.

Rising-Stem Gate Valves, 2-Inch NPS (DN50) and Smaller: UL 262, FM approved, bronze
body and bonnet, OS&Y, bronze stem, 175-psig (1200-kPa) working pressure, with threaded
ends.

Nonrising-Stem Gate Valves, 2-inch NPS (DN50) and Smaller: MSS SP-80; body and screw
bonnet of ASTM B 62 cast bronze; with Class 125 threaded ends, solid wedge, nonrising cop-
per-silicon-alloy stem, brass packing gland, PTFE-impregnated packing, and malleable-iron
handwheel.

Valve Boxes: Cast-iron box with top section and cover with lettering "WATER," bottom section
with base of size to fit over valve and barrel approximately 5 inches (125 mm) in diameter, and
adjustable cast-iron extension of length required for depth of bury of valve.

1. Provide steel tee-handle operating wrench with each valve box. Include tee handle with
one pointed end, stem of length to operate valve, and socket-fitting valve-operating nut.

Indicator Posts: UL 789, FM-approved, vertical-type, cast-iron body with operating wrench, ex-
tension rod, and adjustable cast-iron barrel of length required for depth of bury of vaive.
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2.10

2.1

2.12

Curb Stops: Bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet to
match service piping material.

Service Boxes for Curb Stops: Cast-iron box with telescoping top section of length required for
depth of bury of valve. Include cover with lettering "WATER," and bottom section with base of
size to fit over curb-stop and barrel approximately 3 inches (75 mm) in diameter.

1. Provide steel tee-handle shutoff rod with each service box. Include tee handle with one
pointed end, stem of length to operate curb stop, and slotted end fitting curb-stop head.

Ball Valves: AWWA C507, Class 250. Include interior coating according to AWWA C550.

Butterfly Valves: AWWA C504, with 150-psig (1035-kPa) working-pressure rating. Include inte-
rior coating according to AWWA C550.

Butterfly Valves: UL 1091, with 175-psig (1200-kPa} working-pressure rating.

Check Valves: AWWA C508, with 175-psig (1200-kPa) working-pressure rating. Include inte-
rior coating according to AWWA C550.

SPECIALTY VALVES

Pressure-Regulating Valves: Automatic, pilot-operated, cast-iron body with interior coating ac-
cording to AWWA C550. Include 250-psig (1725-kPa) working-pressure design, bronze pres-
sure-reducing pilot valve and tubing, and means for discharge pressure adjustment.

Air-Release Valve: AWWA C512, hydromechanical device to automatically release accumu-
lated air. Include 300-psig (2070-kPa) working-pressure design.

Air/'Vacuum Valve: AWWA C512, direct-acting, float-operated, hydromechanical device with
large orifice to automatically release accumulated air or to admit air during filling of piping. In-
clude 300-psig (2070-kPa) working-pressure design.

Combination Air Valves: AWWA C512, float-operated, hydromechanical device to automatically
release accumulated air or to admit air. Include 300-psig (2070-kPa) working-pressure design.

WATER METERS
Water meters will be furnished by utility company.
WATER-METER BOXES

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

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

PITS

Description: Precast, reinforced-concrete pit, designed for A-16 load designation according to
ASTM C 857, and made according to ASTM C 858.

Ladder: ASTM A 36 (ASTM A 38M), steel or polyethylene-encased steel steps.

Manhole: ASTM A 48, Class No. 35 (ASTM A 48M, Class No. 250) minimum tensile strength,
gray-iron, traffic frame and cover.

1. Weight and Dimensions: Not smaller than 24-inch (610-mm) diameter, unless otherwise
indicated.

Drain: ASME A112.21.1M, cast-iron area drain, of size indicated. Include body anchor flange,
light-duty cast-iron grate, bottom outlet, and integral or field-installed bronze ball or clapper-type
backwater valve.

FREESTANDING FIRE HYDRANTS
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Description: Cast-iron body, compression-type valve, opening against pressure and closing
with pressure, 6-inch (DN150) mechanical-joint inlet, and 150-psig (1035-kPa) minimum work-
ing-pressure design.

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

Operating and Cap Nuts: Pentagon 1-1/2 inch (40 mm) point to flat.
Direction of Opening: Open hydrant valve by turning operating nut to left or counterclockwise.
Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

Dry-Barrel Fire Hydrants: UL 246, FM-approved, two 2-1/2-inch NPS (DN65) and one 4-1/2-
inch NPS (DN115) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and 6-inch NPS
(DN150) mechanical-joint inlet.

FIRE DEPARTMENT CONNECTIONS

Exposed, Freestanding, Fire Department Connections: UL 405, cast-brass body, with 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- (460-mm-) high brass sleeve; and round es-
cutcheon plate.

1. Connections: Two 2-1/2-inch NPS (DNB5) inlets and 4-inch NPS (BN 100) outlet.
Inlet Alignment: Square.

Finish Including Sleeve: Polished chrome-plated.

. Escutcheon Plate Marking: "AUTO SPKR."

DETECTOR CHECK VALVES

Detector Check Valves: UL 312, galvanized cast-iron body, bolted cover with air-bleed device
for access to internal parts, and flanged ends; designed for 175-psig (1200-kPa) working pres-
sure. Include one-piece bronze disc with bronze bushings, pivot, and replaceable seat. Include
threaded bypass taps in inlet and outlet for bypass meter connection. Set valve to allow mini-
mal water flow through bypass meter when major water flow is required.

1. Water Meter: AWWA C700, disc type, of size at least one-fourth size of detector check
valve. Include meter, bypass piping, gate valves, check valve, and connections to detec-
tor check valve.

BACKFLOW PREVENTERS

General: Manufactured backflow preventers, of size indicated for maximum flow rate and
maximum pressure loss indicated.

oo

Working Pressure: 150 psig (1035 kPa) minimum, unless otherwise indicated.
2-inch NPS (DN50) and Smaller: Bronze body with threaded ends.

2-1/2-Inch NPFS (DN65) and Larger: Bronze, cast-iron, steel, or stainless-steel body with
flanged ends.

Interior Lining: AWWA C550, epoxy coating for backflow preventers with cast-iron or steel
body.

interior Components: Corrosion-resistant materials.
Strainer on inlet if strainer is indicated.

Hose-Connection Vacuum Breakers: ASSE 1011, nickel plated, with nonremovable and man-
ual drain features, and ASME B1.20.7, 3/4-11.5NH threads for garden hose on outlet. Units at-
tached to rough-bronze-finish hose connections may be rough bronze.
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Reduced-Pressure-Principle Backflow Preventer: ASSE 1013, with OS&Y gate valves on inlet
and outlet, and strainer on inlet. Include test cocks and pressure-differential relief valve with
ASME A112.1.2 air-gap fitting located between 2 positive-seating check valves for continuous-
pressure application.

1. Pressure Loss: 12 psig (83 kPa) maximum through middle third of flow range.

Double-Check Backflow Prevention Assemblies: ASSE 1015, with valves on inlet and outlet
and strainer on inlet. Include test cocks with 2 positive-seating check valves for continuous-
pressure application.

1. Pressure Loss: 5 psig (34 kPPa) maximum through middle third of flow range.

Double-Check-Valve Assembly: UL 312, FM approved. Assembly has two UL 312, FM-
approved, iron-body, 175-psig (1200-kPa) working-pressure, flanged-end check valves, with two
UL 262, FM-approved, iron-body, OS&Y, flanged, 175-psig (1200-kPPa) working-pressure gate
valves.

1. Pressure Loss: 5 psig (34 kPa) maximum through middle third of flow range.

Antisiphon, Pressure-Type Vacuum Breakers: ASSE 1020, with valves, spring-loaded check
valve, and spring-loaded floating disc. Include test cocks and atmospheric vent for continuous-
pressure application.

1. Pressure Loss: 5 psig (34 kPa) maximum through middle third of flow range.

Reduced-Pressure Detector Assembly Backflow Preventers: ASSE 1047, FM approved or UL
listed, with OS&Y gate valves on inlet and outlet, and strainer on inlet. Include pressure-
differential relief valve with ASME A112.1.2 air-gap fitting located between 2 positive-seating
check valves, test cocks, and bypass with displacement-type water meter, valves, and reduced-
pressure backflow preventer, for continuous-pressure application.

1. Pressure Loss: 12 psig (83 kPa) maximum through middle third of flow range.

Double-Check Detector Assembly Backflow Preventers: ASSE 1048, FM approved or UL listed,
with OS&Y gate valves on inlet and outlet, and strainer on inlet. Include 2 positive-seating
check valves and test cocks, and bypass with displacement-lype water meter, valves, and dou-
ble-check backflow preventer, for continuous-pressure application.

1. Pressure Loss: 5 psig (34 kPa) maximum through middle third of flow range.
ANCHORAGES

Clamps, Straps, and Washers: ASTM A 506, steel.

Rods: ASTM A 575, steel.

Rod Couplings: ASTM A 197 (ASTM A 197M), malleable iron.

Bolts: ASTM A 307, steel.

Cast-Iron Washers: ASTM A 126, gray iron.

Concrete Reaction Backing: Portland cement concrete mix, 3000 psig (20.7 MPa).
1. Cement: ASTM C 150, Type |.

2. Fine Aggregate: ASTM C 33, sand.

3. Coarse Aggregate: ASTM C 33, crushed gravel.

4. Water: Potable.

IDENTIFICATION

Refer to Division 2 Section "Earthwork" for underground warning tape materials.
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Arrange for warning tapes made of solid blue film with continuously printed black-letter caption
"CAUTION--WATER LINE BURIED BELOW."

PART 3 - EXECUTION

3.1

3.2

3.3

A
B.
C.

m

A

EARTHWORK
Refer to Division 2 Section "Earthwork" for excavation, trenching, and backfilling.
Refer to Division 2 Section "Hot-Mix Asphalt Paving" for cutting and patching of existing paving.

Refer to Division 2 Section "Portland Cement Concrete Paving" for cutting and patching of pav-
ing.
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 in applications below, unless otherwise indicated.

Do not use flanges or keyed couplings for underground piping.

1. Exception: Piping in boxes and structures, but not buried, may be joined with flanges or
keyed couplings instead of joints indicated.

Flanges, keyed couplings, and special fittings may be used on aboveground piping.
Potable Water-Service Piping: Use the following:

1. 3/4-to 2-fnch NPS (IDN20 to DN50): Copper tube, Type K (Type A); copper fittings; and
brazed joints.

2-1/2- to 3-1/2-Inch NPS (DN65 to DNS0): Copper tube, Type K (Type A); copper fittings;
and brazed joints.

3. 4-Inch to 8-Inch NPS (DN100 to DN200): Ductile-iron, push-on-joint pipe; ductile-iron,
push-on-joint fittings; and gasketed joints or Ductile-iron, mechanical-joint pipe; ductile-
iron, mechanical-joint fittings; and mechanical joints.

N

Fire-Protection Water-Service Piping: Use the following:

1. 4-to 12-Inch NPS (DN100 to DN300). Ductile-iron, push-on-joint pipe; ductile-iron, push-
on-joint fittings; and gasketed joints or Ductile-iron, mechanical-joint pipe; ductile-iron,
mechanical-joint fittings; and mechanical joints.

Combined Potable-Water and Fire-Protection Water-Service Piping: Use the following:

1. 8- to 12-Inch NPS (DN150 to DN300): Ductile-iron, push-on-joint pipe; ductile-iron, push-
on-joint fittings; and gasketed joints or Ductile-iron, mechanical-joint pipe; ductile-iron,
mechanical-joint fittings; and mechanical joints.

VALVE APPLICATIONS

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

1. Underground Valves, 3-inch NPS (DN80) and Larger: AWWA, gate valves, nonrising
stem, with valve box.

2. Underground Valves, 4-inch NPS (DN100) and Larger: UL/FM, gate valves, nonrising
stem, with indicator post.

3. Pit and Aboveground Installation Valves, 3-Inch NPS (DN80) and Larger: AWWA, OS&Y
gate valves.
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4. Pit and Aboveground Installation Valves, 2-1/2-Inch NPS (DN65) and Larger: UL/FM,
OS&Y gate valves.

5. Pit and Aboveground Installation Valves, 2-inch NPS (DN50) and Smaller: MSS, nonris-
ing-stem gate valves.

6. Pit and Aboveground Installation Valves, 2-inch NPS (DN50) and Smaller: UL/FM,
OS&Y gate valves.

JOINT CONSTRUCTION
Refer to Division 2 Section "Utility Materials" for basic piping joint construction.
Ductile-Iron Piping, Gasketed Joints: According to AWWA C600.

Ductile-lron Piping, Gasketed Joints for Fire-Service Piping: According to UL 194 and
AWWA C600.

Flanged Joints: Align flanges and install gaskets. Assemble joints by sequencing bolt tighten-
ing. Use lubricant on bolt threads.

Threaded Joints: Thread pipes with tapered pipe threads according to ASME B1.20.1, apply
tape or joint compound, and apply wrench to fitting and valve ends into which pipes are being
threaded.

Ductile-iron, Keyed-Coupling Joints: Cut-groove pipes. Assemble joints with keyed couplings,
gaskets, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

Copper Tubing, Brazed Joints: According to AWS's "Brazing Handbook," Chapter "Pipe and
Tube."

Copper Tubing, Soldered Joints: According to AWS's "Soldering Manual," Chapter "The Solder-
ing of Pipe and Tube."

Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, OD, and
system working pressure. Refer to "Piping Systems - Common Requiremenis” Article below for
joining piping of dissimilar metals.

PIPING SYSTEMS - COMMON REQUIREMENTS

General Locations and Arrangements: Drawings indicate general location and arrangement of
piping systems. Indicated locations and arrangements were used to size pipe and calculate fric-
tion loss, expansion, pump sizing, and other design considerations. Install piping as indicated,
unless deviations to layout are approved on Coordination Drawings.

Install piping at indicated slope.

Install components with pressure rating equal to or greater than system operating pressure.
Install piping free of sags and bends.

Locate groups of pipes parallel to each other, spaced to permit valve servicing.

Install fittings for changes in direction and branch connections.

Piping Connections: Unless otherwise indicated, make piping connections as specified below:

1. install unions, in piping 2-inch NPS {DN50) and smaller, adjacent to each valve and at fi-
nal connection to each piece of equipment with 2-inch NPS (DN50) or smaller threaded
pipe connection.

2. Install flanges, in piping 2-1/2-inch NPS (DN65) and larger, adjacent to flanged valves
and at final connection to each piece of equipment with flanged pipe connection.

3. Install dielectric fittings to connect piping of dissimilar metals.
SERVICE ENTRANCE PIPING
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Extend water-service piping and connect to water-supply source and building water piping sys-
tems 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 in-
stalled. 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 and mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical
Materials and Methods."

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.

Anchor service-entry piping to building wall.
PIPING INSTALLATION

Water-Main Connection: Arrange for tap in water main, of size and in location indicated, from
water utility.

Make connections larger than 2-inch NPS (DN50) with tapping machine according to the follow-
ing:

1. Install tapping sleeve and tapping valve according to manufacturer's written instructions.
2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3. Install gate valve onto tapping sleeve. Comply with AWWA C600. Install valve with stem
pointing up and with cast-iron valve box.

4, Use tapping machine compatible with valve and {apping sleeve; cut hole in main. Re-
move tapping machine and connect water-service piping.

Comply with NFPA 24 for fire-protection water-service piping materials and installation.
Install ductile-iron piping according to AWWA C600.

1. Encase piping with PE film according to ASTM A 674 or AWWA C105.

Install copper tube and fittings according to CDA's "Copper Tube Handbook."

install AWWA PVC plastic pipe according to AWWA M23 and ASTM F 645.

Install PE plastic pipe according to ASTM D 2774, ASTM F 645, and manufacturer's written in-
structions.

Install PEX plastic tubing according to ASTM D 2774, ASTM F 645, and manufacturer's written
instructions.

Bury piping with depth of cover over top at least 30 inches (750 mm), with top at least 12 inches
{300 mm) below level of maximum frost penetration, and according to the following:

1. Under Driveways: With at least 36 inches (900 mm) cover over top.
2. Under Railroad Tracks: With at least 48 inches (1200 mm) cover over top.
3. In Loose Gravelly Soil and Rock: With at least 12 inches (300 mm) additional cover.

Install piping under streets and other obstructions that cannot be disturbed, by tunneling, jack-
ing, or combination of both.

ANCHORAGE INSTALLATION

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. In-
clude anchorages for the following piping systems:

1. Gasketed-Joint, Ductile-Iron, Potable-Water Piping: According to AWWA C600.
2. Fire-Service Piping: According to NFPA 24,
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B. Apply full coat of asphalt or other acceptable corrosion-retarding material to surfaces of installed
ferrous anchorage devices.
3.9 VALVE INSTALLATION
A. General Application: Use mechanical-joint-end valves for 3-inch NPS (DN80) and larger under-
ground installation. Use threaded- and flanged-end valves for installation in pits. Use nonris-
ing-stem UL/FM gate valves for installation with indicator posts. Use bronze corporation stops
and valves, with ends compatible with piping, for 2-inch NPS (DN50) and smaller installation.
B. AWWA-Type Gate Valves: Comply with AWWA C600. Install underground valves with stem
pointing up and with cast-iron valve box.
C. UL/FM-Type Gate Valves: Comply with NFPA 24. Install underground valves and valves in pits
with stem pointing up and with vertical cast-iron indicator post.
D. Bronze Corporation Stops and Curb Stops: Comply with manufacturer's written instructions.
Install underground curb stops with head pointed up and with cast-iron curb box.
3.10 FIRE HYDRANT INSTALLATION
A General: Install each fire hydrant with separate gate valve in supply pipe, anchor with re-
strained joints or thrust blocks, and support in upright position.
B. UL/FM-Type Fire Hydrants: Comply with NFPA 24.
3.1 ROUGHING-IN FOR WATER METERS
A. Rough-in piping and specialties for water-meter installation according to utility company's writ-
ten instructions and requirements.
3.12 PIT CONSTRUCTION AND INSTALLATION
A. Construct pits of cast-in-place concrete pits, with manhole frame and cover, ladder, and drain.
Include sleeves with waterproof mechanical sleeve seals for pipe eniry and exit. Refer to Divi-
sion 3 Section "Casi-in-Place Concrete."
B. Install precast concrete pits according to ASTM C 891.
C. Connect area drain outlet to storm drainage piping. Refer to Division 2 Section "Sewerage and
Drainage.”
3.13 DETECTOR CHECK VALVE INSTALLATION
A. Install detector check valves in pits for proper direction of flow. Install bypass with water meter,
gate valves on each side of meter, and check valve downstream from meter.
B. Support detector check valves, meters, shutoff valves, and piping on brick or concrete piers.
3.14 BACKFLOW PREVENTER INSTALLATION
A Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install according to plumbing and health department authorities having jurisdiction.
B. Do not install reduced-pressure-principle type in pit.
C. Do not install bypass around backflow preventer.
Support backflow preventers, valves, and piping on brick or concrete piers.
3.15 FIRE DEPARTMENT CONNECTION INSTALLATION
Install fire department connections of types and features indicated.
B. Install ball drip valves at each check valve for fire department connection to mains.
3.16 ALARM DEVICE INSTALLATION
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General: Comply with NFPA 24 for devices and methods of valve supervision. Underground
valves with curb boxes do not require supervision.

Supervisory Switches: Supervise valves in open position.

1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem de-
pression, to OS&Y gate-valve yoke.

2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install
switch, with toggle against target plate, on barrel of indicator post.

Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.

Water-Flow Indicators: Install in water-service piping in pit. Select indicator with saddle and
vane matching pipe size. Dirill hole in pipe, insert vane, and bolt saddle to pipe.

Connect alarm devices to building fire alarm system. Refer to Division 16 Section "Fire Alarm
Systems" for wiring and devices not specified in this Section.

IDENTIFICATION INSTALLATION

Install continuous plastic underground warning tape during back-filling of trench for underground
water-service piping. Locate 6 to 8 inches (150 to 200 mm) below finished grade, directly over
piping.

FIELD QUALITY CONTROL

Piping Tests: Conduct piping tests before joints are covered and after thrust blocks have hard-
ened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize sys-
tem. Use only potable water.

Hydrostatic Tests: Test at not less than 1-1/2 times working pressure for 2 hours.

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between in-
crements. Hold at test pressure for one hour; decrease to 0 psig (0 kPa). Slowly in-
crease again to test pressure and hold for one more hour. Maximum allowable leakage
is 2 quarts {1.89 L) per hour per 100 joints. Remake leaking joints with new materials
and repeat test until leakage is within above limits.

Prepare reports for testing activities.
CLEANING
Clean and disinfect water distribution piping as follows:

1. 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, use procedure described in AWWA C651 or as
described below:

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

b. Drain system or part of system of previous solution and refill with water/chlorine
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3
hours.

c. Following allowed standing time, flush system with clean, potable water until chio-
rine does not remain in water coming from system.

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedure if biological examination shows evidence of contamination.

Prepare reports for purging and disinfecting activities.
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SECTION 02530 - SANITARY SEWERAGE
PART 1 - GENERAL

1.1

A

1.2

1.3

w

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes sanitary sewerage outside the building.

Related Sections include the following:

1. Division 3 Section "Cast-in-Place Concrete" for concrete structures.
DEFINITIONS

EPDM: Ethylene-propylene-diene-monomer rubber.

PE: Polyethylene plastic.

PVC: Polyvinyl chioride plastic.

PERFORMANCE REQUIREMENTS

Gravity-Flow, Nonpressure-Piping Pressure Ratings: At least equal to system test pressure.
SUBMITTALS

Product Data: For the following:

1. Backwater valves and cleanouts.

2. Piping and Fittings.

Design Mix Reports and Calculations: For each class of cast-in-place concrete.

Field Test Reports: Indicate and interpret test results for compliance with performance require-
ments.

DELIVERY, STORAGE, AND HANDLING
Do not store plastic structures, pipe, and fittings in direct sunlight.
Protect pipe, pipe fittings, and seals from dirt and damage.

Handle precast concrete manholes and other structures according to manufacturer's written rig-
ging instructions.

PROJECT CONDITIONS

Site Information: Perform site survey, research public utility records, and verify existing utility
locations.

Locate existing structures and piping to be closed and abandoned.

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 util-
ity services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.

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

PART 2 - PRODUCTS

21

MANUFACTURERS
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A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Gray-lron Backwater Valves and Cleanouts:
a Josam Co.
b McWane, Inc.; Tyler Pipe; Wade Div.
C. Smith: Jay R. Smith Mfg. Co.
d Watts Industries, Inc.; Ancon Drain Div.
e

Zurn Industries, Inc.; Hydromechanics Div.

2. PVC Backwater Valves and Cleanouts:
a. Canplas, Inc.
b. IPS Corp.
c NDS, Inc.
d Plastic Oddities, Inc.
e. Sioux Chief Manufacturing Co., Inc.

N
NS

PIPING MATERIALS
A. Refer to Part 3 "Piping Applications” Article for applications of pipe and fitting materials.
23 PIPES AND FITTINGS
A Hub-and-Spigot, Cast-lron Soil Pipe and Fittings: ASTM A 74, gray iron, for gasketed joints.
1. Gaskets: ASTM C 564, rubber, compression type, thickness to match class of pipe.
B. PVC Pressure Pipe: AWWA C900, Class 150, for gasketed joints.
1. PVC Pressure Fitlings: AWWA C907, for gasketed joints.
2. Gaskets for PVC Piping: ASTM F 477, elastomeric seals.
3. Ductile-Iron, Compact Fittings: AWWA C153, for push-on joints.
4. Gaskets for Ductile-Iron Fittings: AWWA C111, rubber.

C. Cellular-Core PVC Pipe: ASTM F 891, Sewer and Drain Series, PS 50 minimum stiffness, for
solvent-cemented joints.

1. Fittings: ASTM D 2729 or ASTM D 3034, PVC sewer pipe fittings.
D. PVC Sewer Pipe and Fittings: According to the following:

1. PVC Sewer Pipe and Fittings, NPS 15 (DN375) and Smaller: ASTM D 3034, SDR 35, for
solvent-cemented or gasketed joints.

a. Gaskets: ASTM F 477, elastomeric seals.

2. PVC Sewer Pipe and Fittings, NPS 18 (DN450) and Larger: ASTM F 679, T-1 wall thick-
ness, bell and spigot for gasketed joints.

a. Gaskets: ASTM F 477, elastomeric seals.
2.4 SPECIAL PIPE COUPLINGS AND FITTINGS

A. Sleeve-Type Pipe Couplings: ASTM C 1173, rubber or elastomeric sleeve and band assembly
fabricated to mate with OD of pipes to be joined, for nonpressure joints.

1. Sleeve Material for Cast-lron Soil Pipe: ASTM C 564, rubber.
2. Sleeve Material for Plastic Pipe: ASTM F 477, elastomeric seal.
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3. Sleeve Material for Dissimilar Pipe: Compatible with pipe materials being joined.
4, Bands: Stainless steel, at least one at each pipe insert.
B. Bushing-Type Pipe Couplings: ASTM C 1173, rubber or elastomeric bushing fabricated to mate

25

A.

B.

26

A.

B.

with OD of smaller pipe and ID of adjoining larger pipe, for nonpressure joints.
1. Material for Cast-lron Soil Pipe: ASTM C 564, rubber.

2. Material for Plastic Pipe: ASTM F 477, elastomeric seal.

3. Material for Dissimilar Pipe: Compatible with pipe materials being joined.
BACKWATER VALVES

Gray-lron Backwater Valves: ASME A112.14.1, gray-iron body and bolted cover, with bronze
seat.

1. Horizontal Type: With swing check valve and hub-and-spigot ends.

2. Combination Horizontal and Manual Gate-Valve Type: With swing check valve, integral
gate valve, and hub-and-spigot ends.

3. Terminal Type: With bronze seat, swing check valve, and hub inlet.

PVC Backwater Valves: Similar to ASME A112.14.1, horizontal type; with PVC body, PVC re-
movable cover, and PVC swing check valve.

CLEANOUTS

Gray-lron Cleanouts: 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. Use units with top-loading
classifications according to the following applications:

1. Light Duty: In earth or grass foot-traffic areas.

2. Medium Duty: In paved foot-traffic areas.

3. Heavy Duty: In vehicle-traffic service areas.

4, Extra-Heavy Duty: In roads.

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

and fittings.

PVC Cleanouts: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to
cleanout of same material as sewer piping.

PART 3 - EXECUTION

3.1

A

3.2

A

3.3

A

EARTHWORK
Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork.”
IDENTIFICATION

Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for in-
stalling green warning tapes directly over piping and at outside edges of underground struc-
tures.

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.

PIPING APPLICATIONS

General: Include watertight joints.
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3.5

3.6

B.

C.

w

Refer to Part 2 of this Section for detailed specifications for pipe and fitting products listed be-
low. Use pipe, fittings, and joining methods according to applications indicated.

Gravity-Flow Piping: Use the following:

1. NPS 3 to NPS 6 (DN80 to DN150): Hub-and-spigot, Service class, cast-iron soil pipe and
fittings; gaskets; and gasketed joints.

2. NPS 3 and NPS 6 (DN80 and DN150): Cellular-core PVC pipe, PVC sewer pipe fittings,
and solvent-cemented joints.

SPECIAL PIPE COUPLING AND FITTING APPLICATIONS

Special Pipe Couplings: Use where required to join piping and no other appropriate method is
specified. Do not use instead of specified joining methods.

1. Use the following pipe couplings for nonpressure applications:
a. Sleeve type to join piping, of same size, or with small difference in OD.
b. increaser/reducer-patiern, sleeve type to join piping of different sizes.

C. Bushing type to join piping of different sizes where annular space between smaller
piping's OD and larger piping's ID permits installation.

Special Pipe Fittings: Use where indicated. include PE film, pipe encasement.
INSTALLATION, GENERAL

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground sanitary sewerage piping. Location and arrangement of piping
layout take design considerations into account. Install piping as indicated, to extent practical.

install piping beginning at low point, true to grades and alignment indicated with unbroken con-
tinuity 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. Maintain swab or drag in line, and pull past each joint as it is
completed.

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

Use 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.

Install gravity-flow piping and connect to building's sanitary drains, of sizes and in locations indi-
cated. Terminate piping as indicated.

1. Install piping pitched down in direction of flow, at minimum slope of 2 percent, unless
otherwise indicated.

2. Install piping with 36-inch (1000-mm) minimum cover.

Extend sanitary sewerage piping and connect to building's sanitary drains, of sizes and in loca-
tions indicated. Terminate piping as indicated.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by tunneling,
jacking, or a combination of both.

PIPE JOINT CONSTRUCTION AND INSTALLATION
General: Join and install pipe and fittings according to installations indicated.
Refer to Division 2 Section "Utility Materials" for basic piping joint construction and installation.

Hub-and-Spigot, Cast-lron Soil Pipe and Fittings: With rubber gaskets according to CISPI's
"Cast Iron Soil Pipe and Fittings Handbook." Use gaskets that match class of pipe and fittings.
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D.

3.7

3.8

w

3.9

PVC Sewer Pipe and Fittings: As follows: :
1. Join pipe and gasketed fittings with gaskets according to ASTM D 2321.

2. Join profile sewer pipe fittings with gaskets according to ASTM D 2321 and manufac-
turer's written instructions.

3. Install according to ASTM D 2321.

System Piping Joints: Make joints using system manufacturer's couplings, unless otherwise in-
dicated.

Join piping made of different materials or dimensions with couplings made for this application.
Use couplings that are compatible with and that fit both systems' materials and dimensions.

Install with fop surfaces of components, except piping, flush with finished surface.
CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318 and ACI 350R.

BACKWATER VALVE INSTALLATION

Install horizontal units in piping where indicated.

Install combination units in piping and in structures where indicated.

Install terminal units on end of piping and in structures where indicated. Secure units to struc-
ture walls.

CLEANOUT INSTALLATION

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

Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 inches
(450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above surrounding grade.

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

Make connections to existing piping and underground structures so finished Work complies as
nearly as practical with requirements specified for new Work.

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
(150-mm) overlap, with not less than 6 inches (150 mm) of concrete with 28-day compressive
strength of 3000 psi (20.7 MPa).

Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN100 to DN500).
Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye
with not less than 6 inches (150 mm) of concrete with 28-day compressive strength of 3000 psi
(20.7 MPa).

Make branch connections from side into existing piping, NPS 21 (DN525) or larger, or to under-
ground structures by cutting opening into existing unit large enough to allow 3 inches (76 mm)
of concrete fo 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 oth-
erwise indicated. On outside of pipe or structure wall, encase entering connection in 6 inches
(150 mm) of concrete for minimum length of 12 inches (300 mm) to provide additional support of
collar from connection to undisturbed ground.

1. Use concrete that will attain minimum 28-day compressive strength of 3000 psi
{(20.7 MPa), unless otherwise indicated.

GRW #3612 02530 -5



SKRECC Corporate Offices SECTION 02530

Somerset, Kentucky SANITARY SEWERAGE

2. Use epoxy-bonding compound as interface between new and existing concrete and pip-
ing materials.

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

3.1 CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS

A. 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- (200-mm-) thick, brick masonry bulk-
heads.

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.

B. Abandoned Structures: Excavate around structure as required and use one procedure below:

1. Remove structure and close open ends of remaining piping.

2. Remove top of structure down to at least 36 inches (1000 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.

3. Backfill to grade according to Division 2 Section "Earthwork."

3.12 FIELD QUALITY CONTROL

A. Clear interior of piping and structures of dirt and superfluous material as work progresses.
Maintain swab or drag in piping, and pull past each joint as it is completed.

1. Place plug in end of incomplete piping at end of day and when work stops.

2. Flush piping between manholes and other structures to remove collected debris, if re-
quired by authorities having jurisdiction.

B. Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion
of Project.

1. Submit separate reports for each system inspection.

2. 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. Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. 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.

C. Test new piping systems, and parts of existing systems that have been altered, extended, or re-

paired, for leaks and defects.
1. Do not enclose, cover, or put into service before inspection and approval.

2. Test completed piping systems according to authorities having jurisdiction.
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3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.
Submit separate reports for each test.

5. If authorities having jurisdiction do not have published procedures, perform tests as fol-
lows:

a. Sanitary Sewerage: Perform hydrostatic test.

1) Allowable leakage is maximum of 50 gal. per inch of nominal pipe size per
mile (4.6 L per millimeter of nominal pipe size per kilometer) of pipe, during
24-hour period.

2) Close openings in system and fill with water.
3) Purge air and refill with water.

4) Disconnect water supply.

5) Test and inspect joints for leaks.

6) Option: Test ductile-iron piping according to AWWA C800, Section "Hydro-
static Testing." Use test pressure of at least 10 psig (69 kPa).

Manholes: Perform hydraulic test according to ASTM C 969 (ASTM C 969M).
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 al-
lowances specified.

END OF SECTION 02530
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SECTION 02552 - GROUND-LOOP, HEAT-PUMP PIPING
PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

14

A
B.

1.5

A

B.
C.

1.6

A

1.7

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes piping for vertical, direct-buried, ground-loop, heat-pump systems that
operate between 23 and 104 deg F (minus 5 and plus 40 deg C).

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure, unless otherwise indicated:

1. Ground-Loop, Heat-Pump Piping: 160 psig (1100 kPa).
DEFINITIONS

PE: Polyethylene.

PVC: Polyvinyl chloride.

SUBMITTALS

Product Data: For the following:

1. Pipe and fittings.

2. Joining method and equipment.

3. Propylene glycol solution.

Field quality-control test reports.

Record Drawings of bore hole and header pipe locations, furnishing dimensions from 2
identifiable locations on the building for each borehole.

QUALITY CONTROL

Contractor performing this work shall have a minimum of 5 years experience in drilling bore
holes and installing earth coupled systems. Contractor shall have the equipment and personnel
in his company to perform all work.

WARRANTY

Contractor shall furnish a written (5) year warranty for the entire ground loop piping system
against any leakage or failure. Under this warranty any leakage or failure shall be repaired or
replaced at no cost to the Owner including additional bore holes as required and all cutting and
patching of paved areas or re-sodding of grass areas. All such work shall meet the approval of
the Owner and/or the Architect.

PART 2 - PRODUCTS

21

A

B.

PIPES AND FITTINGS

PE Pipe: ASTM D 2239, SIDR Numbers 5.3, 7, 9, or 11.5; with PE compound number required
to achieve required system working pressure.

1. Molded PE Fittings: ASTM D 2683 or ASTM D 3261, PE resin, socket- or buit-fusion
type, made to match PE pipe dimensions and class.

U-Bend Assembly: Factory fabricated with embossed depth stamp every 36 inches (300 mm)
from U-bend.
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22 BOREHOLE BACKFILL
A. Surface Seal: Bentonite with thermal conductivity greater than 1.2 Btwh x sg. ft. x deg F (0.7
W/sg. m x K).
B. Backfill below Surface Seal: #9 gravel. Meter installation of backfill and record on log.
23 ANTIFREEZE SOLUTION
A. Propylene Glycol: Minimum 99 percent propylene glycol with corrosion inhibitors and
environmental stabilizer additives to be mixed with water to protect the piping circuit and
connected equipment from physical damage from freezing or corrosion.
B. Quantity: Sufficient solution for initial system startup and for preventive maintenance for one
year from date of Substantial Completion.
C. Dilution Water: Chloride content shall be less than 25 ppm, sulfate less than 25 ppm, and

hardness less than 100 ppm.

PART 3 - EXECUTION

3.1

A

B.

3.2

A
B.

m

3.3

w

o

EARTHWORK

Excavating, trenching, warning tape, and backfilling are specified in Division 2 Section
"Earthwork."

Contain all water and mud generated during drilling operations, keeping it off the adjoining
properties.

HORIZONTAL PIPING INSTALLATION
Remove rocks in trenches that could contact pipe.

Encase header piping within 4 inch bedding (below, beside, and above pipe) with sand or #9
gravel. Backfill to sub grade with compacted dense grade aggregate.

Install PE piping in trenches according to ASTM D 2774 or ASTM F 645.

1. Clean PE pipe and fitlings and make heat-fusion joints according to ASTM D 2657.
Minimize number of joints.

Purge, flush, and pressure test piping before backfilling trenches.

Install continuous detectable warning tape for underground piping. Locate tape a minimum of
24 inches (600 mm) below finished grade, directly over piping.

Common piping instailation requirements are specified in Division 2 Section "Piped Utilities -
Basic Materials and Methods."

VERTICAL PIPING INSTALLATION
Boreholes shall have a minimum diameter of 6 inches.
Install PE piping in boreholes according to ASTM D 2774 or ASTM F 645.

1. Clean PE pipe and fittings and make heat-fusion joints according to ASTM D 2657.
Minimize number of joints.

Purge, flush, and pressure test piping before backfilling boreholes.

Fill piping loop with water or antifreeze solution during installation of loop into borehole, and
pump backfill into borehole to discharge at base of borehole.

Fill borehole with backfill to a point at least 25 feet below grade and backfill remainder with
surface seal material.

Extend piping and connect to water-source, ground-loop, heat-pump piping systems at outside
face of building wall in locations and pipe sizes indicated.
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3.4

3.5

3.6

D.

1. Terminate water-service piping at building wall until building water-source, ground-loop,
heat-pump piping systems are installed. Terminate piping with caps. Make connections
to building water-source, ground-loop, heat-pump piping systems when those systems
are installed.

Wall sleeves and mechanical sleeve seals are specified in Division 15 Section "Basic
Mechanical Materials and Methods.”

If existing voids or caves are encountered while drilling bore holes, well casings may be
required to be installed in these areas. All casing requirements and lengths shall be verified on
the job by the Architect before any extra funds will be allowed for such work.

ANTIFREEZE SOLUTION FILL

Ground loop piping shall be flushed and purged of air. Purging and flushing equipment must be
capable of filtering ground loop water and be capable of reversing direction of water flow in the
ground loop system without disconnecting the purge unit from the system. After the purging
and flushing is completed, fill the system with fresh water containing a 20% propylene glycol
solution and charge system to 30 psi.

Test the dilute solution using gas chromatography to verity concentration of propylene glycol,
and forward report to Architect.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.
FIELD QUALITY CONTROL

Perform testing in accordance with piping manufacturer's recommendations.

Piping Tests: Fill piping 24 hours before testing and apply test pressure to stabilize piping. Use
potable water only.

Hydrostatic Tests: All piping shall be hydrostatically pressure tested at 100 psi prior to installing
in the bore hole. After pipe is placed in bore hole, hydrostatic test to 100 psi for 3 hours. The
Engineer shall be notified 48 hours in advance of all tests.

Prepare reports of testing activity.

END OF SECTION 02552
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SECTION 02630
STORM UTLITY DRAINAGE PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes gravity-flow, nonpressure storm drainage outside the building,
with the following components:

1. Special fittings for expansion and deflection.
2.  Storm pipe.

3. Precast concrete drainage structures.
DEFINITIONS

PVC: Polyvinyl chloride plastic.

HDPE: High Density Polyethylene pipe.

RCP: Reinforced Concrete Pipe

PERFORMANCE REQUIREMENTS

Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating: Pipe joints shall be at
least silttight, unless otherwise indicated.

SUBMITTALS
Shop Drawings: For the following:

1. Manholes: Include plans, elevations, sections, details, and frames and covers.

2. Catch Basins and Stormwater Inlets. Include plans, elevations, sections, details,
and frames, covers, and grates.

3. Stormwater Detention Structures: Include plans, elevations, sections, details,
frames and covers, design calculations, and concrete design-mix report.

4. Downspout Adaptors: Include plans, elevations and sections.
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1.6 DELIVERY, STORAGE, AND HANDLING
Do not store plastic manholes, pipe, and fittings in direct sunlight.
Protect pipe, pipe fittings, and seals from dirt and damage.

Handle manholes according to manufacturer's written rigging instructions.

o o w >

Handle catch basins and stormwater inlets according to manufacturer's written rigging
instructions.

1.7 PROJECT CONDITIONS

A. 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 Landscape Architect no fewer than two (2) days in advance of proposed

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

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

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

2.2 PIPING MATERIALS
A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining
materials.

2.3 HDPE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings: AASHTO M 252M, Type S, with smooth
waterway for coupling joints.

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2
gasket material that mates with tube and fittings.

2. Corrugated PE Pipe and Fittings NPS 12 to NPS 48 (DN 250 to DN 1200):
AASHTO M 294M, Type S, with smooth waterway for coupling joints.
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2.4 REINFORCED CONCRETE PIPE AND FITTINGS
A. ASTM C 76 with bell-and-spigot ends and gasketed joints with ASTM C 443, rubber
gaskets.
2.5 NONPRESSURE-TYPE PIPE COUPLINGS
A.  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.
B. Sleeve Materials:
1. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
2.6 MANHOLES
A. Standard Precast Concrete Manholes: ASTM C 478 (ASTM C 478M), precast,

reinforced concrete, of depth indicated, with provision for sealant joints.

1. Diameter: 48 inches (1200 mm) minimum, unless otherwise indicated.

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

3. Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch
(102-mm) minimum thickness for walls and base riser section, and having
separate base slab or base section with integral floor.

4. Riser Sections: 4-inch (102-mm) minimum thickness, and lengths to provide
depth indicated.

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

6.  Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

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

8. Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to
place both feet on 1 step and designed to prevent lateral slippage off of 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 (1500 mm).

9. Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total
thickness, to match diameter of manhole frame and cover.

10. Protective Coating: Plant-applied, SSPC-Paint 16, coal-tar, epoxy-polyamide
paint.

11. Manhole Frames and Covers: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch
(175- to 225-mm) riser with 4-inch- (102-mm-) minimum width flange and 26-
inch- (660-mm-) diameter cover. Include indented top design with lettering cast
into cover, using wording equivalent to "STORM SEWER."
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2.7

2.8

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

b. Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-
polyamide paint; 10-mil (0.26-mm) minimum thickness applied to all
surfaces, unless otherwise indicated.

CONCRETE

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

1.  Cement: ASTM C 150, Type Il.

2. Fine Aggregate: ASTM C 33, sand.

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

Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum
water-cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60 (420 MPa), deformed
steel.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa)
minimum, with 0.58 maximum water-cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60 (420 MPa), deformed
steel.

CATCH BASINS

Standard Precast Concrete Catch Basins: ASTM C 478 (ASTM C 478M), precast,
reinforced concrete, of depth indicated, with provision for sealant joints.

1.  Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch
(102-mm) minimum thickness for walls and base riser section, and having
separate base slab or base section with integral floor.

2. Riser Sections: 4-inch (102-mm) minimum thickness, 48-inch (1220-mm)
diameter, and lengths to provide depth indicated.

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

4.  Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

5. Grade Rings: Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch (150- to
229-mm) total thickness, that match 24-inch- (610-mm-) diameter frame and
grate.

6. Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to
place both feet on 1 step and designed to prevent lateral slippage off of step.
Cast or anchor steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals.
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2.9

Omit steps if total depth from floor of catch basin to finished grade is less than 60
inches (1500 mm).

7. Pipe Connectors: ASTM C 923 (ASTM C 923M), resilient, of size required, for
each pipe connecting to base section.

CLEANOUTS

Gray-lron Cleanouts: 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.

1. Manufacturers:

Josam Company.

MIFAB Manufacturing Inc.

Smith, Jay R. Mfg. Co.

Wade Div.; Tyler Pipe.

Watts Industries, Inc.

Watts Industries, Inc.; Enpoco, Inc. Div.

Zurn Industries, Inc.; Zurn Specification Drainage Operation.

@m~oapop

2. Top-Loading Classification(s): Heavy duty in pavement and medium duty in
landscape areas.

PART 3 - EXECUTION

3.1

A

3.2

EARTHWORK

Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork."

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 design considerations into account. 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.
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D.

3.3

3.4

o

3.5

mmo o w >

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.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by
tunneling, jacking, or a combination of both.

Install gravity-flow, nonpressure drainage piping according to the following:
1. Install piping pitched down in direction of flow, at minimum slope as indicated.

2. Install HDPE corrugated sewer piping according to CPPA's "Recommended
Installation Practices for Corrugated Polyethylene Pipe and Fittings."

PIPE JOINT CONSTRUCTION

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

1. Join corrugated HDPE piping according to CPPA 100 and the following:
a. Use silttight couplings for Type 1, silttight joints.

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

DRAIN INSTALLATION

Install drains of type and location as indicated on the drawings.

Fasten grates to drains if indicated.

Set drain frames and covers with tops flush with pavement surface.

MANHOLE INSTALLATION

General: Install manholes, complete with appurtenances and accessories indicated.
Install precast concrete manhole sections according to ASTM C 891.

Construct cast-in-place manholes as indicated.

Install PE sheeting on earth where cast-in-place-concrete manholes are to be built.
Install FRP manholes according to manufacturer's written instructions.

Set tops of frames and covers flush with finished surface of manholes that occur in

pavements. Set tops 3 inches (76 mm) above finished surface elsewhere, unless
otherwise indicated.
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3.6 CATCH BASIN INSTALLATION
A.  Construct catch basins to sizes and shapes indicated.
B.  Setframes and grates to elevations indicated.
3.7 CONCRETE PLACEMENT
A.  Place cast-in-place concrete according to ACI 318/318R.
3.8 CONNECTIONS
A.  Connect nonpressure, gravity-flow drainage piping in building's storm building drains
specified in Division 15 Section "Storm Drainage Piping."
3.9 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
A.  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.

B.  Abandoned Manholes and Structures: Excavate around manholes and structures as
required and use one procedure below:

1. Remove manhole or structure and close open ends of remaining piping.

2. Remove top of manhole or structure 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.

C.  Backfill to grade according to Division 2 Section "Earthwork."
3.10 FIELD QUALITY CONTROL
A.  Inspect interior of piping to determine whether line displacement or other damage has

occurred. Inspect after approximately 24 inches (610 mm) of backfill is in place, and
again at completion of Project.

1. Submit separate reports for each system inspection.
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3.11 CLEANING

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

END OF SECTION 02630
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SECTION 02722

SITE SIGNAGE

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

This Section includes furnishing and erecting traffic signs in accordance with these
specifications and at the location shown on the plans or directed. Traffic signs include
ground-mounted signs.

1. Panel signs.

SUBMITTALS

Product Data: For each product indicated.

Shop Drawings: Include elevations, sections, details, and attachments to other Work.

1. Verify dimensions by field measurements before fabrication and indicate
measurements on Shop Drawings.

2. Provide message list for each sign, including large-scale details of lettering

layout.

Samples: For each sign material indicated that involves color selection.

QUALITY ASSURANCE

Regulatory Requirements: Comply with the Americans with Disabilities Act (ADA) and
with code provisions as adopted by authorities having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

PART 2 - PRODUCTS

21

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply for product selection:
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2.2

2.3

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 manufacturers specified.

PANEL SIGNS

General: Provide panel signs that comply with requirements indicated for materials,
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.

Available Manufacturers:

Allenite Signs; Allen Marking Products, Inc.
American Graphics Inc.
Andco Industries Corp.
APCO Graphics, Inc.

ASI Sign Systems, Inc.

Best Manufacturing Co.
Grimco, Inc.

Innerface Sign Systems, Inc.
Kaltech Industries Group, Inc.
10. Mills Manufacturing, Inc.

11.  Mohawk Sign Systems.

12. Seton Identification Products.
13. Signature Signs, Inc.

14. Supersine Company (The).

©CoNOORWN =

Aluminum Sheet and Plate: ASTM B 209 (ASTM B 209M), 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 5005-H15.

Graphic Content and Style: Provide sign copy that complies with requirements
indicated on Drawings for size, style, spacing, content, mounting height and location,
material, finishes, and colors of signage.

ACCESSORIES

Vinyl Film: Provide opaque reflective vinyl film, 0.0035-inch (0.089-mm) minimum
thickness, with pressure-sensitive adhesive backing suitable for both exterior and
interior applications.

Anchors and Inserts: Provide nonferrous-metal or hot-dip galvanized anchors and
inserts for exterior installations and elsewhere as required for corrosion resistance.
Use toothed steel or lead expansion-bolt devices for drilled-in-place anchors. Furnish
inserts, as required, to be set into concrete or masonry work.
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2.4 ALUMINUM FINISHES

A. Baked-Enamel Finish: Manufacturer's standard baked enamel complying with paint
manufacturer's written instructions for cleaning, conversion coating, and painting.

1. Color: As selected from manufacturer's full range.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Locate signs and accessories where indicated, using mounting methods of
types described and in compliance with manufacturer's written instructions.

1. Install signs level, plumb, and at heights indicated, with sign surfaces free from

distortion and other defects in appearance.

END OF SECTION
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SECTION 02741
HOT-MIX ASPHALT PAVING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Hot-mix asphalt paving.

2, Hot-mix asphalt paving overlay.

3. Pavement-marking paint.

4.  Cold milling of existing hot-mix asphalt pavement.

Related Sections include the following:

1. Division 2 Section "Earthwork" for aggregate subbase and base courses and for
aggregate pavement shoulders.

2. Division 2 Section "Pavement Joint Sealants" for joint sealants and fillers at
paving terminations.

3.  Division 2 Section "Unit Pavers" for bituminous setting bed for pavers.

DEFINITIONS

Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

DOT: Department of Transportation.

SYSTEM DESCRIPTION

Provide hot-mix asphalt paving according to materials, workmanship, and other
applicable requirements of standard specifications of state or local DOT.

1. Standard Specification:  Kentucky Department of Transportation standard
specification for Road and Bridge Construction, latest edition.
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1.5 SUBMITTALS

A.  Product Data: For each type of product indicated. Include technical data and tested
physical and performance properties.

B. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each
job mix proposed for the Work.

C. Job-Mix Designs: For each job mix proposed for the Work.

D. Shop Drawings: Indicate pavement markings, lane separations, and defined parking
spaces. Indicate, with international graphics symbol, spaces dedicated to people with
disabilities.

E. Qualification Data: For manufacturer.

F. Material Test Reports: For each paving material.

G. Material Certificates: For each paving material, signed by manufacturers.

1.6 QUALITY ASSURANCE

A.  Manufacturer Qualifications: A qualified manufacturer.

1. Manufacturer shall be a paving-mix manufacturer registered with and approved
by authorities having jurisdiction or the DOT of the state in which Project is
located.

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing
indicated, as documented according to ASTM E 548.

C. Asphalt-Paving Publication: Comply with Al MS-22, "Construction of Hot Mix Asphalt
Pavements," unless more stringent requirements are indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Deliver pavement-marking materials to Project site in original packages with seals
unbroken and bearing manufacturer's labels containing brand name and type of
material, date of manufacture, and directions for storage.

B. Store pavement-marking materials in a clean, dry, protected location within
temperature range required by manufacturer. Protect stored materials from direct
sunlight.

1.8 PROJECT CONDITIONS
A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or

excessively damp or if the following conditions are not met:
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1. Prime and Tack Coats: Minimum surface temperature of 60 deg F (15.5 deg C).

2. Slurry Coat: Comply with weather limitations of ASTM D 3910.

3 Asphalt Base Course: Minimum surface temperature of 40 deg F (4 deg C) and
rising at time of placement.

4.  Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.5 deg C)
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 deg F (4 deg C) for oil-based

materials, 50 deg F (10 deg C) for water-based materials, and not exceeding 95 deg F
(35 deg C).

PART 2 - PRODUCTS

21 AGGREGATES

A.  General: Use materials and gradations that have performed satisfactorily in previous
installations.

B.  Aggregate leveling course: AASHTO M43, #2 (1 2" to 2 %") clean, uniformly graded
alone or gravel.

C. Aggregaté base: dense graded aggregate. Comply with Section 806 of the KYDOT
standard specification for Road and Bridge Construction.
2.2 ASPHALT MATERIALS

A.  Asphalt base course: Complying with Section 806 of the KYDOT standard specification
for Road and Bridge Construction.

B.  Asphalt surface course: (copy same as item A).

C. Prime Coat: Asphalt emulsion prime complying with KYDOT requirements.

D. Tack Coat: ASTM D 977 or AASHTO M 140, emulsified asphalt or ASTM D 2397 or
AASHTO M 208, cationic emulsified asphalt, slow setting, diluted in water, of suitable

grade and consistency for application.

E. Water: Potable.

2.3 AUXILIARY MATERIALS

A. Pavement-Marking Paint: Latex, waterborne emulsion, lead and chromate free, ready
mixed, complying with FS TT-P-1952, with drying time of less than 20 minutes.

1. Colors: White, yellow and blue.

B. Glass Beads: AASHTO M 247, Type 1.
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2.4 MIXES
A.  Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities

having jurisdiction; designed according to procedures in Al 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.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

Verify that subgrade is dry and in suitable condition to support paving and imposed
loads.

Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are
unstable or that require further compaction.

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.

Mill to a depth of 1-1/2 (19 mm) or 4 inches (51 mm) as indicated on plans.

Mill to a uniform finished surface free of gouges, grooves, and ridges.

Control rate of milling to prevent tearing of existing asphalt course.

Repair or replace curbs, manholes, and other construction damaged during cold
milling.

Excavate and trim unbound-aggregate base course, if encountered, and keep
material separate from milled hot-mix asphalt.

6.  Transport milled hot-mix asphalt to asphalt recycling facility.

7. Keep milled pavement surface free of loose material and dust.

PO~

o

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.

1. Sweep loose granular particles from surface of unbound-aggregate base course.
Do not dislodge or disturb aggregate embedded in compacted surface of base
course.
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B. Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base
course at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m). Apply enough material
to penetrate and seal but not flood surface. Allow prime coat to cure for 72 hours
minimum.

1. If prime coat is not entirely absorbed within 24 hours after application, spread
sand over surface to blot excess asphalt. Use enough sand to prevent pickup
under traffic. Remove loose sand by sweeping before pavement is placed and
after volatiles have evaporated.

2. Protect primed substrate from damage until ready to receive paving.

C. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15
gal./sq. yd. (0.2 t0 0.7 L/sqg. m).

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.

3.4 HOT-MIX ASPHALT PLACING

A.  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.

Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
Place hot-mix asphalt surface course in single lift.

Spread mix at minimum temperature of 250 deg F (121 deg C).

Begin applying mix along centerline of crown for crowned sections and on high
side of one-way siopes, unless otherwise indicated.

Regulate paver machine speed to obtain smooth, continuous surface free of pulls
and tears in asphalt-paving mat.

PN =

o

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge
strips of a lesser width are required.

1. Atfter first strip has been placed and rolled, place succeeding strips and extend
rolling to overlap previous strips. Complete a section of asphalt base course
before placing asphalt surface course.

C. 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.

3.5 JOINTS
A.  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.
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1. Clean contact surfaces and apply tack coat to joints. .
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150
mm).
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600
mm).

4. Construct transverse joints as described in Al MS-22, "Construction of Hot Mix
Asphalt Pavements."

5. Compact joints as soon as hot-mix asphalt will bear roller weight without
excessive displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course
density.

3.6 COMPACTION

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight
without excessive displacement. Compact hot-mix paving with hot, hand tampers or
vibratory-plate compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

B. 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.

C. 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: 96 percent of reference laboratory density according to
AASHTO T 245, but not less than 94 percent nor greater than 100 percent.

2. 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.

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt
is still warm.

E. 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.

F. Repairs: Remove paved areas that are defective or contaminated with foreign
materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified
density and surface smoothness.

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has
cooled and hardened.

THJ Project 0709 02741 -6



SKRECC Corporate Offices SECTION 02741
Somerset, Kentucky HOT-MIX ASPHALT PAVING

H.

3.7

3.8

3.9

Erect barricades to protect paving from traffic until mixture has cooled enough not to
become marked.

INSTALLATION TOLERANCES

Thickness: Compact each course to produce the thickness indicated within the
following tolerances:

1.  Base Course: Plus or minus 1/2 inch (13 mm).
2.  Surface Course: Plus 1/4 inch (6 mm), no minus.

Surface Smoothness: Compact each course to produce a surface smoothness within
the following tolerances as determined by using a 10-foot (3-m) straightedge applied
transversely or longitudinally to paved areas:

1.  Base Course: 1/4 inch (6 mm).

2. Surface Course: 1/8 inch (3 mm).

3. Crowned Surfaces: Test with crowned template centered and at right angle to
crown. Maximum allowable variance from template is 1/4 inch (6 mm).

PAVEMENT MARKING

Do not apply pavement-marking paint until layout, colors, and placement have been
verified with Landscape Architect.

Double solid yellow centerline shall be installed on access road centerlines. Parking

stalls shall be marked with white lines. Handicap parking symbols, stalls, and

unloading aisles shall be blue.

Sweep and clean surface to eliminate loose material and dust.

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 (0.4 mm).

1. Broadcast glass spheres uniformly into wet pavement markings at a rate of 6
Ib/gal. (0.72 kg/L).

FIELD QUALITY CONTROL

Testing Agency: Contractor will engage a qualified independent testing and inspecting
agency to perform field tests and inspections and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report whether
tested Work complies with or deviates from 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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C. Thickness: In-place compacted thickness of hot-mix asphalt courses will be 1
determined according to ASTM D 3549.

D. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested
for compliance with smoothness tolerances.

E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures
and compacted pavement according to ASTM D 979 or AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results
from four samples of hot-mix asphalt-paving mixture delivered daily to site,
prepared according to ASTM D 2041, and compacted according to job-mix
specifications.

2. In-place density of compacted pavement will be determined by testing core
samples according to ASTM D 1188 or ASTM D 2726.

a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of
installed pavement, with no fewer than 3 cores taken.

b. Field density of in-place compacted pavement may also be determined by
nuclear method according to ASTMD 2950 and correlated with
ASTM D 1188 or ASTM D 2726.

F. Remove and replace or install additional hot-mix asphalt where test resulis or
measurements indicate that it does not comply with specified requirements.

3.10 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.

1. Do not allow excavated materials to accumulate on-site.

END OF SECTION 02741
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SECTION 02751

CEMENT CONCRETE PAVEMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes exterior cement concrete pavement for the following:

1. Curb and gutter.

2. Sidewalks.

3. Heavy duty pavement.
4, Dumpster pads.

Related Sections include the following:

1. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase
course.

2. Division 2 Section "Pavement Joint Sealants" for joint sealants of joints in
concrete pavement and at isolation joints of concrete pavement with adjacent

construction.

3. Division 3 Section "Cast-in-Place Concrete" for general building applications of
concrete.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of
blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-
furnace slag.

SUBMITTALS

Product Data: For each type of manufactured material and product indicated.

Design Mixtures: For each concrete pavement mixture. Include alternate mixture
designs when characteristics of materials, Project conditions, weather, test results, or

other circumstances warrant adjustments.

Field quality control test reports.
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1.5 QUALITY ASSURANCE
A.  Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who

1.6

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, as documented according to
ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACICP-01 or an equivalent certification
program.

ACI Publications: Comply with ACI 301, "Specification for Structural Concrete," unless
modified by requirements in the Contract Documents.

Concrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

PROJECT CONDITIONS

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

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

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

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

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

FORMS

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

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.
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B.

2.3

24

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.

STEEL REINFORCEMENT

Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from as-drawn steel
wire into flat sheets.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

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

Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and
externally threaded. Design hook-bolt joint assembly to hold coupling against
pavement form and in position during concreting operations, and to permit removal
without damage to concrete or hook bolt.

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,
and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base
material will not support chair legs.
CONCRETE MATERIALS

Cementitious Material: Use one of the following cementitious materials, of the same
type, brand, and source throughout the Project:

1. Portland Cement: ASTM C 150, Type |, gray white.

Normal-Weight Aggregates: ASTM C 33, coarse aggregate, uniformly graded.
Provide aggregates from a single source.

1.  Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm).
2.  Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M.
Air-Entraining Admixture: ASTM C 260.
Chemical Admixtures: Provide 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.
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1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2.5 CURING MATERIALS

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

B.  Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet.

C. Woater: Potable.

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

1. Products:

Axim Concrete Technologies; Cimfilm.

Burke by Edeco; BurkeFilm.

ChemMasters; Spray-Film.

Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
Dayton Superior Corporation; Sure Film.

Euclid Chemical Company (The); Eucobar.

Kaufman Products, Inc.; Vapor Aid.

Lambert Corporation; Lambco Skin.

L&M Construction Chemicals, Inc.; E-Con.

MBT Protection and Repair, ChemRex Inc.; Confilm.
Meadows, W. R., Inc.; Sealtight Evapre.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group, Kinsman Corporation; Monofilm.
Sika Corporation, Inc.; SikaFilm.

Symons Corporation; Finishing Aid.

Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

TOSITATTIQTOA0TD

E. Clear Waterborne Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B.

1. Products:

Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
Burke by Edoko; Aqua Resin Cure.

ChemMasters; Safe-Cure Clear.

Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
Euclid Chemical Company (The); Kurez DR VOX.

Kaufman Products, Inc.; Thinfilm 420.

Lambert Corporation; Aqua Kure-Clear.

L&M Construction Chemicals, Inc.; L&M Cure R.

Meadows, W. R., Inc.; 1100 Clear.

Nox-Crete Products Group, Kinsman Corporation; Resin Cure E.

AT TSm0 o

THJ Project 0709 02751 -4



SKRECC Corporate Offices SECTION 02751
Somerset, Kentucky CEMENT CONCRETE PAVEMENT

2.6

I Symons Corporation; Resi-Chem Clear.

m. Tamms Industries Inc.; Horncure WB 30.

n. Unitex; Hydro Cure 309.

0. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301, for each type and
strength of normal-weight concrete determined by either laboratory trial mixes or field
experience.

1. Use a qualified independent testing agency for preparing and reporting proposed
concrete mixture designs for the trial batch method.

Proportion mixtures to provide normal-weight concrete with the following properties:

1.  Compressive Strength (28 Days): 3500 psi (24.1 MPa).
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
3. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

Add air-entraining admixture at manufacturer's prescribed rate to result in normal-
weight concrete at point of placement having an air content as follows:

1. Air Content: 5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2. Air Content: 6 percent plus or minus 1.5 percent for 1-inch (25-mm) nominal
maximum aggregate size.

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by
weight of cement.

Chemical Admixtures: Use admixtures according to manufacturer's written
instructions.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine exposed subgrades and subbase surfaces for compliance with requirements
for dimensional, grading, and elevation tolerances.

Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular
direction. Limit vehicle speed to 3 mph (5 km/h).

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than
15 tons (13.6 tonnes).

THJ Project 0709 02751 -5



SKRECC Corporate Offices SECTION 02751
Somerset, Kentucky CEMENT CONCRETE PAVEMENT

3.2

3.3

3.4

3.5

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of [1/2
inch (13 mm)] require correction according to requirements in Division 2 Section
"Earthwork."

Proceed with concrete pavement operations only after nonconforming conditions have
been corrected and subgrade is ready to receive pavement.

PREPARATION

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 for
pavement 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.

Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing
materials.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in
position during concrete placement. Maintain minimum cover to reinforcement.

Install welded wire reinforcement in lengths as long as practicable. Lap adjoining
pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths
to prevent continuous laps in either direction.

JOINTS
General: Form construction, isolation, and contraction joints and tool edgings true to
line with faces perpendicular to surface plane of concrete. Construct transverse joints

at right angles to centerline, unless otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously
placed joints, unless otherwise indicated.
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B.

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

1. Continue steel reinforcement across construction joints, unless otherwise
indicated. Do not continue reinforcement through sides of pavement strips,
unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.

3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed
against hardened or partially hardened concrete surfaces.

4, 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.

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

1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise
indicated.

2. Extend joint fillers full width and depth of joint.

3.  Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm)
below finished surface if joint sealant is indicated.

4. Place top of joint filler flush with finished concrete surface if joint sealant is not
indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is
required, lace or clip joint-filler sections together.

6. Protect top edge of joint filler during concrete placement with metal, plastic, or
other temporary preformed cap. Remove protective cap after concrete has been
placed on both sides of joint.

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, as follows to match jointing of existing adjacent concrete
pavement:

1. Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius.
Repeat grooving of contraction joints after applying surface finishes.

2.  Doweled Contraction 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.

Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial
floating with an edging tool to a 1/4-inch (6-mm) radius. Repeat tooling of edges after
applying surface finishes.
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Somerset, Kentucky CEMENT CONCRETE PAVEMENT
3.6 CONCRETE PLACEMENT
A. Inspection: Before placing concrete, inspect and complete formwork installation, steel

reinforcement, and items to be embedded or cast in. Notify other trades to permit
installation of their work.

Remove snow, ice, or frost from subbase surface and reinforcement before placing
concrete. Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed.
Do not place concrete around manholes or other structures until they are at required
finish elevation and alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing
concrete.

Do not add water to concrete during delivery or at Project site.
Do not add water to fresh concrete after testing.

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.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment
supplemented by hand spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with
an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or
side forms. Use only square-faced shovels for hand spreading and
consolidation. Consolidate with care to prevent dislocating reinforcement,
dowels, and joint devices.

Place concrete in two operations; strike off initial pour for entire width of placement and
to the required depth below finish surface. Lay welded wire fabric or fabricated bar
mats immediately in final position. Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes
without being covered by top layer, or use bonding agent if approved by
Landscape Architect.

Screed pavement surfaces 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.

When adjoining pavement lanes are placed in separate pours, do not operate
equipment on concrete until pavement has attained 85 percent of its 28-day
compressive strength.
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M.

3.7

3.8

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 air temperature has fallen to or is expected to fall below 40 deg F (4.4
deg C), uniformly heat water and aggregates before mixing to obtain a concrete
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80
deg F (27 deg C) at point of placement.

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

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

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

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F
(32 deg C) 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.  Cover steel reinforcement with water-soaked burlap so steel temperature will not
exceed ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade moisture uniform without standing water, soft spots, or dry areas.

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 by hand floating. Finish surfaces to true planes. Cut down high spots and fill

low spots. Refloat surface immediately to uniform granular texture.

1. 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. Provide window frame edges as indicated on plans.

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. x h (1 kg/sq. m x h)
before and during finishing operations. Apply according to manufacturer's written
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instructions after placing, screeding, and bull floating or darbying concrete, but before
float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from
concrete surface.

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing,
curing compound, or a combination of these as follows:

1.

Moist Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

a. Water.

b. Continuous water-fog spray.

C. Absorptive cover, water saturated and kept continuously wet. Cover
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides
and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or
adhesive. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

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.

3.9 PAVEMENT TOLERANCES

A.  Comply with tolerances of ACI 117 and as follows:

1.
2.
3.

ook

S0®

Elevation: 1/4 inch (6 mm).

Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).

Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed
1/4 inch (6 mm).

Lateral Alignment and Spacing of Tie Bars and Dowels: 1 inch (25 mm).

Vertical Alignment of Tie Bars and Dowels: 1/4 inch (6 mm).

Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge: 1/2
inch (13 mm).

Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:
Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).

Joint Spacing: 3 inches (756 mm).

Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.

Joint Width: Plus 1/8 inch (3 mm), no minus.
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3.10 PAVEMENT MARKING
A. Do not apply pavement-marking paint until layout, colors, and placement have been
verified with Landscape Architect.
B. Allow concrete pavement to cure for 28 days and be dry 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 (0.4 mm).
1.  Spread glass beads uniformly into wet pavement markings at a rate of 6 Ib/gal.
(0.72 kg/L).
3.1 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified independent testing and inspecting agency to
perform field tests and inspections and prepare test reports.
B. Testing Services: 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 at least 1 composite sample for each 100 cu. yd. (76
cu. m) or 5000 sq. ft. (465 sq. m) or fraction thereof of each concrete mix 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.

2. 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 mix.
Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C 231, pressure method; one test for each composite
sample, but not less than one test for each day's pour of each concrete mix.

4.  Concrete Temperature: ASTM C 1064; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and
one test for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one
set of three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test 1 specimen at 7 days and
2 specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength
from 2 specimens obtained from same composite sample and tested at 28
days.
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C.

3.12

Strength of each concrete mix will be satisfactory if average of any 3 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 (3.4 MPa).

Test results shall be reported in writing to Landscape 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 both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device
may be permitted by Landscape 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 Landscape Architect.

Remove and replace concrete pavement 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.

REPAIRS AND PROTECTION

Remove and replace concrete pavement that is broken, damaged, or defective or that
does not comply with requirements in this Section.

Drill test cores, where directed by Landscape Architect, when necessary to determine
magnitude of cracks or defective areas. Fill drilled core holes in satisfactory pavement
areas with portland cement concrete bonded to pavement with epoxy adhesive.

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

Maintain concrete pavement free of stains, discoloration, dirt, and other foreign
material. Sweep concrete pavement not more than two days before date scheduled for
Substantial Completion inspections.

END OF SECTION 02751
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SECTION 02764

PAVEMENT JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following:
1. Expansion and contraction joints within cement concrete pavement.
2. Joints between cement concrete and other materials.
1.2 SUBMITTALS
Product Data: For each type of product indicated.
Samples: For each type and color of joint sealant required.

Product certificates.

o o w 2>

Compatibility and Adhesion Test Reports: From sealant manufacturer.

1.3 QUALITY ASSURANCE

A.  Preconstruction Compatibility and Adhesion Testing: Submit samples of materials that
will contact or affect joint sealants to joint-sealant manufacturers for testing according
to ASTM C 1087 to determine whether priming and other specific joint preparation
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint
substrates.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in other Part 2
articles.

B. Products: Subject to compliance with requirements, provide one of the products listed
in other Part 2 articles.
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2.2

A.

23

2.4

MATERIALS, GENERAL

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.

1. 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.

Colors of Exposed Joint Sealants: As selected by Landscape Architect from
manufacturer's full range.

COLD-APPLIED JOINT SEALANTS

Multicomponent Jet-Fuel-Resistant Sealant for Concrete: Pourable, chemically curing
elastomeric formulation complying with the following requirements for formulation and
with ASTM C 920 for type, grade, class, and uses indicated:

1. Urethane Formulation: Type M; Grade P; Class 12-1/2; Uses T, M, and, as
applicable to joint substrates indicated, O.

JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible
with joint substrates, sealants, primers, and other joint fillers; and are approved for
applications indicated by joint-sealant manufacturer based on field experience and
laboratory testing.

Round Backer Rods for Cold-Applied Sealants: ASTM D 5249, Type 3, of diameter
and density required to control sealant depth and prevent bottom-side adhesion of
sealant.

PART 3 - EXECUTION

3.1

A

INSTALLATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants
to comply with joint-sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where indicated or where recommended in writing
by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or
prior experience.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use
of joint sealants as applicable to materials, applications, and conditions indicated.
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D.

Install backer materials to support sealants during application and at position required
to produce optimum sealant movement capability. Do not leave gaps between ends of
backer materials. Do not stretch, twist, puncture, or tear backer materials. Remove
absorbent backer materials that have become wet before sealant application and
replace them with dry materials.

Install sealants at the same time backings are installed to completely fill recesses
provided for each joint configuration and to produce uniform, cross-sectional shapes
and depths relative to joint widths that allow optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning
or curing begins, tool sealants to form smooth, uniform beads of configuration
indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with
sides of joint.

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses
by methods and with cleaning materials approved by manufacturers of joint sealants
and of products in which joints occur.

END OF SECTION 02764
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SECTION 02821
CHAIN-LINK FENCES AND GATES

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 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1.
2.

Chain-Link Fences: Industrial.
Gates: Horizontal slide.

Related Section s include the following:

1.

2.

3.

Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-
link fences and gates are located.

Division 3 Section "Cast-in-Place .Concrete” for concrete equipment bases/pads
for gate operators, drives, and controls and post concrete fill.

Division 16 Sections for electrical service and connections for motor operators,
controls, limit and disconnect switches, and safety features and for system
disconnect switches.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide chain-link fences and gates capable of withstanding
the effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:

1.

Minimum Post Size and Maximum Spacing for Wind Velocity Pressure:
Determine based on mesh size and pattern specified, and on the following
minimum design wind pressures and according to CLFMI WLG 2445:

a.  Wind Speed: 80 mph.
b. Fence Height: 8 feet.

C. Line Post Group: Schedule 40 steel pipe.
d.  Wind Exposure Category: B.

Determine minimum post size, group, and section according to ASTM F 1043 for
framework up to 12 feet (3.66 m) high, and post spacing not to exceed 10 feet (3
m).
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B.

1.4

Lightning Protection System: Maximum grounding-resistance value of 25 ohms under
normal dry conditions.

SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of
individual components and profiles, and finishes for chain-link fences and gates.

Fence and gate posts, rails, and fittings.

Chain-link fabric, reinforcements, and attachments.

Gates and hardware.

Gate operators, including operating instructions.

Accessories: Privacy slats.

Motors: Show nameplate data, ratings, characteristics, and mounting
arrangements.

oabhwh =

Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, details of
extended posts, extension arms, gate swing, or other operation, hardware, and
accessories. Indicate materials, dimensions, sizes, weights, and finishes of
components. Include plans, gate elevations, sections, details of post anchorage,
attachment, bracing, and other required installation and operational clearances.

1. Gate Operator: Show locations and details for installing operator components,
switches, and controls. Indicate motor size, electrical characteristics, drive
arrangement, mounting, and grounding provisions.

2. Wiring Diagrams: Power and control wiring and communication and access-
control features.

3. For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

Samples for Initial Selection: Manufacturer's color charts or 6-inch (150-mm) lengths of
actual units showing the full range of colors available for components with factory-
applied color finishes.

Product Certificates: For each type of chain-link fence, operator, and gate, signed by
product manufacturer.

1. Strength test results for framing according to ASTM F 1043.
Qualification Data: For Installer.
Field quality-control test reports.

Maintenance Data: For the following to include in maintenance manuals:

1. Gate operator.
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1.5 QUALITY ASSURANCE
A. Installer Qualifications: An experienced installer who has completed chain-link fences

and gates similar in material, design, and extent to those indicated for this Project and
whose work has resulted in construction with a record of successful in-service
performance.

1. Engineering Responsibility: Preparation of data for chain-link fences and gates,
including Shop Drawings, based on testing and engineering analysis of
manufacturer's standard units in assemblies similar to those indicated for this
Project.

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1.  Testing Agency's Field Supervisor: Person currently certified according to
NETA ETT, or the National Institute for Certification in Engineering Technologies,
o supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

UL Standard: Provide gate operators that comply with UL 325.

Emergency Access Requirements: Comply with requirements of authorities having
jurisdiction for automatic gate operators serving as a required means of access.

Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for fabrication and installation.

1. Include 10 ft. (3 m) length of fence and gate complying with requirements.

a. Approval of mockups is also for other material and construction qualities
specifically approved by Architect in writing.

b.  Approval of mockups does not constitute approval of deviations from the
Contract Documents contained in mockups unless such deviations are
specifically approved by Architect in writing.

2.  Approved mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination.”
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1.6 PROJECT CONDITIONS

A.  Field Measurements: Verify layout information for chain-link fences and gates shown
on Drawings in relation to property survey and existing structures. Verify dimensions
by field measurements.

B. Interruption of Existing Utility Service: Do not interrupt utility services to 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 Architect no fewer than two days in advance of proposed interruption of
utility services.

2. Do not proceed with interruption of utility services without Architect's written
permission.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
1. Chain-Link Cantilever Sliding Gates:
a.  Structural Cantilever Slide Gate by Tymetal Corporation

2. Gate Operator:

a. TYM 1300/1700 by Tymetal Corporation

22 CHAIN-LINK FENCE FABRIC
A.  General: 8 height. Provide fabric in one-piece heights measured between top and

bottom of outer edge of selvage knuckle or twist. Comply with ASTM A 392,

CLFMI CLF 2445, and requirements indicated below:

1. Steel Wire Fabric: Metallic-coated wire with a diameter of 0.148 inch (3.76 mm).
a. Mesh Size: 2 inches (50 mm).
b.  Weight of Metallic (Zinc) Coating: ASTM A 392, Typell, Class 1, 1.2

oz./sq. ft. with zinc coating applied after weaving.

2. Selvage: Twisted top and knuckled bottom.
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2.3 INDUSTRIAL FENCE FRAMING

A. Posts and Rails: Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC
round pipe, and the following:

Group: IA, round steel pipe, Schedule 40.

Fence Height: 8 feet (2.44 m).

Strength Requirement: Heavy industrial according to ASTM F 1043.
Post Diameter and Thickness: According to ASTM F 1043.

Post Size and Thickness: According to ASTM F 1043.

o~

Top & Bottom Rail: 1.66 inches (42 mm).

Line Post: 2.375 inches (60 mm).

End, Comner and Pull Post: 2.875 inches (73 mm).

Horizontal-Slide Gate Post: According to ASTM F 1184,

1) Openings Wider Than 12 Feet (3.7 m): Steel post, 4-inch (102-mm)
diameter, and 8.65-Ib/ft. (12.88-kg/m) weight.

2) Guide posts for Class 1 horizontal-slide gates equal the gate post
height, 1 size smaller, but weight is not less than 3.11 Ib/ft. (4.63
kg/m); installed adjacent to gate post to permit gate to slide in space
between.

apop

6. Coating for Steel Framing:
a. Metallic Coating:
1)  Type A, consisting of not less than minimum 2.0-0z./sq. ft. average
zinc coating per ASTM A 123/A 123M.
2.4 INDUSTRIAL HORIZONTAL-SLIDE GATES
A.  General: Comply with ASTM F 1184 for slide gate types.
1. Classification: Type Il Cantilever Slide, Class 1 with external roller assemblies.
2. Metal Pipe and Tubing: Aluminum. Comply with ASTM F 699 for materials and

protective coatings.

B. Frames and Bracing: Fabricate members from aluminum tubing with outside
dimension and weight according to ASTM F 1184 and the following:

1.  Gate Fabric Height: 6 feet (1.83 m).

2. Gate Opening Width: Varies as necessary to accommodate each driveway
width.

3. Frame Members:
a.  Tubular Aluminum: 2 inches (50 mm) rectangular.

4.  Bracing Members:

a.  Tubular Aluminum]: 2 inches (50 mm) rectangular.
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C.

2.5

Frame Corner Construction:

1. Welded frame with panels assembled with bolted or riveted corner fittings.

Track Assembly: Manufacturer's standard track, with framing supports, bracing, and

accessories, engineered to support size, weight, width, operation, and design of gate

and roller assemblies.

Roller Guards: As required per ASTM F 1184 for Type Il, Class 1 gates.

Hardware: Latches permitting operation from both sides of gate, locking devices,

hangers, roller assemblies and stops fabricated from galvanized steel. Fabricate

latches with integral eye openings for padlocking; Owner supplied padlock accessible

from both sides of gate.

FITTINGS

General: Comply with ASTM F 626.

Post and Line Caps: Provide for each post.

1. Line post caps with loop to receive tension wire or top rail.

Rail and Brace Ends: Attach rails securely to each gate, corner, pull, and end post.

Rail Fittings: Provide the following:

1. Top Rail Sleeves: Pressed —steel or round-steel tubing not less than 6 inches
(152 mm) long.

2.  Rail Clamps: Line and corner boulevard clamps for connecting intermediate and
bottom rails in the fence line-to-line posts.

Tension and Brace Bands: Pressed steel.

Tension Bars: Steel, length not less than 2 inches (50 mm) shorter than full height of

chain-link fabric. Provide one bar for each gate and end post, and two for each corner

and pull post, unless fabric is integrally woven into post.

Truss Rod Assemblies: Steel, rod and turnbuckie or other means of adjustment.

Tie Wires, Clips, and Fasteners: According to ASTM F 626.

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and
frames, complying with the following:

a. Hot-Dip Galvanized Steel: 0.148-inch- (3.76-mm diameter wire; galvanized
coating thickness matching coating thickness of chain-link fence fabric.

Finish:
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1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz. /sq. ft. (366
g /sg. m) zinc.

2.6 GATE OPERATORS

A. General: Provide factory-assembled automatic operating system designed for gate
size, type, weight, and operation frequency. Provide operation control system with
characteristics suitable for Project conditions, with remote-control stations, safety
devices, and weatherproof enclosures; coordinate electrical requirements with building
electrical system.

1. Provide operator designed so motor may be removed without disturbing limit-
switch adjustment and without affecting auxiliary emergency operator.

2. Provide operator with UL -approved components.

3. Provide electronic components with built-in troubleshooting diagnostic feature.

4.  Provide unit designed and wired for both right-hand/left-hand opening, permitting
universal installation.

B. Comply with NFPA 70.

C. Motor Characteristics: Sufficient to start, accelerate, and operate connected loads at
designated speeds, within installed environment, with indicated operating sequence,
and without exceeding nameplate rating or considering service factor. Comply with
NEMA MG-1 and the following:

Voltage: Coordinate with electrical drawings/specifications.

Horsepower: Up to 1hp, as required for each gate size/weight.

Enclosure: Manufacturer's standard. .

Duty: Continuous duty at ambient temperature of 105 deg F (40 deg C) and at
altitude of 3300 feet (1005 m) above sea level.

5.  Service Factor: 1.15 for open dripproof motors; 1.0 for totally enclosed motors.

6. Phase: Coordinate with electrical drawings/specifications.

PN

D. Gate Operators: Gate mounted and as follows:

1. Mechanical Slide Gate Operators:
a. Duty: Heavy duty, commercial/industrial.
b. Gate Speed: Minimum 60 feet (18.2 m) per minute.
c. Maximum Gate Weight: 1300 Ibs. for TYM 1300 and 1700 lbs. for TYM

1700.

d. Frequency of Use: Continuous duty.

2. Remote Controls: Coordinate with electrical drawings/specifications.

E. Obstruction Detection Devices: Provide each motorized gate with automatic safety
sensor(s). Activation of sensor(s) causes operator to immediately function as follows:

1. Action: Reverse gate in both opening and closing cycles and hold until clear of
obstruction.
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2.7

2. Internal Sensor: Built-in torque or current monitor senses gate is obstructed.
a. Sensor Edge: Contact-pressure-sensitive safety edge, profile, and
sensitivity designed for type of gate and component indicated and as
required by code.

Limit Switches: Adjustable switches, interlocked with motor controls and set to
automatically stop gate at fully retracted and fully extended positions.

Emergency Release Mechanism: Quick-disconnect release of operator drive system of
the following type of mechanism, permitting manual operation if operator fails. Design
system so control circuit power is disconnected during manual operation.

1. Type: Integral fail-safe release, allowing gate to be pushed open without
mechanical devices, keys, cranks, or special knowledge.
2. Type: Mechanical device, key, or crank-activated release.

Operating Features:

1. Digital Microprocessor Control:  Electronic programmable means for setting,
changing, and adjusting control features. Provide unit that is isolated from
voltage spikes and surges.

2. System Integration: With controlling circuit board capable of accepting any type
of input from external devices.

3. Master/Slave Capability: Control stations designed and wired for gate pair
operation.

4.  Automatic Closing Timer: With adjustable time delay before closing.

5. Open Override Circuit: Designed to override closing commands.

6. Reversal Time Delay: Designed to protect gate system from shock load on
reversal in both directions.

7. Maximum Run Timer: Designed to prevent damage to gate system by shutting
down system if normal time to open gate is exceeded.

8. Clock Timer: Seven-day programmable for regular events.

Accessories:

1. Warning Module: ADA-compliant, light and alarm sounding three to five seconds
in advance of gate operation and continuing until gate stops moving.

2. Battery Backup System: Battery-powered drive and access control system,

independent of primary drive system:

a. Fail Secure: Gate cycles on battery power, then fail safe when battery is
discharged.

Intercom System: Coordinate with electrical drawings/specifications.

Instructional, Safety, and Warning Labels and Signs: According to UL 325.

B

CAST-IN-PLACE CONCRETE

Materials: Portland cement complying with ASTM C 150, Type | aggregates complying
with ASTM C 33, and potable water for ready-mixed concrete complying with
ASTM C 94/C 94M.
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1. Concrete Mixes: Normal-weight concrete with not less than 3000-psi (20.7-
MPa) compressive strength (28 days), 3-inch (75-mm) slump, and 1-inch (25-
mm) maximum size aggregate.

B.  Materials: Dry-packaged concrete mix complying with ASTM C 387 for normal-weight
concrete mixed with potable water according to manufacturer's written instructions.

2.8 GROUT AND ANCHORING CEMENT

A.  Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107. Provide grout, recommended in
writing by manufacturer, for exterior applications.

B.  Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining,
hydraulic-controlled expansion cement formulation for mixing with potable water at
Project site to create pourable anchoring, patching, and grouting compound. Provide
formulation that is resistant to erosion from water exposure without needing protection
by a sealer or waterproof coating and that is recommended in writing by manufacturer,
for exterior applications.

29 FENCE GROUNDING

A. Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG
and larger.

1. Material above Finished Grade: Aluminum.
2. Material on or below Finished Grade: Copper.
3. Bonding Jumpers: Braided copper tape, 1 inch (25 mm) wide, woven of
No. 30 AWG bare copper wire, terminated with copper ferrules.
B.  Connectors and Grounding Rods: Comply with UL 467.

1. Connectors for Below-Grade Use: Exothermic welded type.
2. Grounding Rods: Copper-clad steel.

a. Size: 5/8 by 96 inches (16 by 2440 mm).

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine areas and conditions, with Installer present, for compliance with requirements
for site clearing, earthwork, pavement work, and other conditions affecting
performance.
1. Do not begin installation before final grading is completed, unless otherwise
permitted by Architect.
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2. Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 PREPARATION
A.  Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of

500 feet (152.5 m) or line of sight between stakes. Indicate locations of utilities, lawn
sprinkler system, underground structures, benchmarks, and property monuments.

3.3 INSTALLATION, GENERAL

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements
specified.
1. Install fencing on established boundary lines inside property line and where

otherwise indicated on the plans.

34 CHAIN-LINK FENCE INSTALLATION

A. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings
indicated, in firm, undisturbed soil.

B. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and
hold in position during setting with concrete or mechanical devices.

2.  Concrete Fill: Place concrete around posts to dimensions indicated and vibrate
or tamp for consolidation. Protect aboveground portion of posts from concrete
splatter.

a. Concealed Concrete: Top 2 inches (50 mm) below grade to allow covering
with surface material.

C. Terminal Posts: Locate terminal end, corner, and gate posts per ASTM F 567 and
terminal pull posts at changes in horizontal or vertical alignment of 15 degrees or more.

D. Line Posts: Space line posts uniformly at maximum 10 feet (3 m) o.c.

E. Post Bracing and Intermediate Rails: Install according to ASTM F 567, maintaining
plumb position and alignment of fencing. Install braces at end and gate posts and at
both sides of corner and pull posts.

1. Locate horizontal braces at midheight of fabric greater than 8 feet, on fences with
top rail and at 2/3 fabric height on fences without top rail. Install so posts are
plumb when diagonal rod is under proper tension.

F. Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment

of fencing. Run rail continuously through line post caps, bending to radius for curved
runs and terminating into rail end attached to posts or post caps fabricated to receive
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3.5

3.6

3.7

A

rail at terminal posts. Provide expansion couplings as recommended in writing by
fencing manufacturer.

Bottom Rails: Install, spanning between posts.

Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1 inch (25.4
mm) between finish grade or surface and bottom selvage, unless otherwise indicated.
Pull fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric
remains under tension after pulling force is released.

Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and
gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.

Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails.
Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180
degrees, and attach other end to chain-link fabric per ASTM F 626. Bend ends of wire
to minimize hazard to individuals and clothing.

1. Maximum Spacing: Tie fabric to line posts at 12 inches (300 mm) o.c. and to
braces at 24 inches (610 mm) o.c.

Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence
opposite the fabric side. Peen ends of bolts or score threads to prevent removal of
nuts.

GATE INSTALLATION

Install gates according to manufacturer's written instructions, level, plumb, and secure
for full opening without interference. Attach fabric as for fencing. Attach hardware
using tamper-resistant or concealed means. Install ground-set items in concrete for
anchorage. Adjust hardware for smooth operation and lubricate where necessary.

GATE OPERATOR INSTALLATION

General: Install gate operators according to manufacturer's written instructions,
aligned and true to fence line and grade.

Excavation for Support Posts or Pedestals: Hand-excavate holes for bases/pads, in
firm, undisturbed soil to dimensions and depths and at locations as required by gate-
operator component manufacturer's written instructions and as indicated.

Comply with NFPA 70 and manufacturer's written instructions for grounding of electric-
powered motors, controls, and other devices.

GROUNDING AND BONDING

Fence Grounding: Install at maximum intervals of 1500 feet (450 m) except as follows:
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3.8

1. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and
Roadways: Ground at maximum intervals of 750 feet (225 m).

a. Gates and Other Fence Openings: Ground fence on each side of opening.

1)  Bond metal gates to gate posts.

2) Bond across openings, with and without gates, except openings
indicated as intentional fence discontinuities. Use No. 2 AWG wire
and bury it at least 18 inches (460 mm) below finished grade.

Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location
of crossing and at a maximum distance of 150 feet (45 m) on each side of crossing.

Fences Enclosing Electrical Power Distribution Equipment: Ground as required by
IEEE C2, unless otherwise indicated.

Grounding Method: At each grounding location, drive a grounding rod vertically until
the top is 6 inches (150 mm) below finished grade. Connect rod to fence with No. 6
AWG conductor. Connect conductor to each fence component at the grounding
location.

Bonding Method for Gates: Connect bonding jumper between gate post and gate
frame.

Connections: Make connections so possibility of galvanic action or electrolysis is
minimized. Select connectors, connection hardware, conductors, and connection
methods so metals in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to
make contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and
mechanical clamps.

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers
and mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent
future penetration of moisture to contact surfaces.

Bonding to Lightning Protection System: If fence terminates at lightning-protected
building or structure, ground the fence and bond the fence grounding conductor to
lightning protection down conductor or lightning protection grounding conductor
complying with NFPA 780.

FIELD QUALITY CONTROL

Grounding-Resistance Testing: Owner will engage a qualified independent testing and
inspecting agency to perform field quality-control testing.

1. Grounding-Resistance Tests: Subject completed grounding system to a megger
test at each grounding location. Measure grounding resistance not less than two
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full days after last trace of precipitation, without soil having been moistened by
any means other than natural drainage or seepage and without chemical
treatment or other artificial means of reducing natural grounding resistance.
Perform tests by two-point method according to IEEE 81.

2. Excessive Grounding Resistance: If resistance to grounding exceeds specified
value, notify Architect promptly. Include recommendations for reducing
grounding resistance and a proposal to accomplish recommended work.

3. Report: Prepare test reports certified by a testing agency of grounding
resistance at each test location. Include observations of weather and other
phenomena that may affect test resulis.

ADJUSTING

Gate: Adjust gate to operate smoothly, easily, and quietly, free of binding, warp,
excessive deflection, distortion, nonalignment, misplacement, disruption, or
malfunction, throughout entire operational range. Confirm that latches and locks
engage accurately and securely without forcing or binding.

Automatic Gate Operator: Energize circuits to electrical equipment and devices.

Adjust operators, controls, safety devices, alarms and limit switches.

1. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.

2.  Test and adjust controls, alarms and safeties.  Replace damaged and
malfunctioning controls and equipment.

Lubricate hardware, gate operator, and other moving parts.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's personnel to
adjust, operate, and maintain gates. Refer to Division 1 Section "Closeout Procedures”
and/or “Demonstration and Training."

END OF SECTION 02821
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SECTION 02826

ORNAMENTAL METAL FENCES AND GATES

PART 1 - GENERAL

1.1

A.

12

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:
1. Swing gates.

Related Sections:

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

PERFORMANCE REQUIREMENTS

Lightning-Protection System: Maximum grounding-resistance value of 25 ohms under
normal dry conditions.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For gates. Include plans, elevations, sections, details, and
attachments to other work.

QUALITY ASSURANCE

Installer Qualifications: Fabricator of products.
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PART 2 - PRODUCTS

21

mom o 0O

2.2

2.3

ALUMINUM FENCE

Echellon Plus, Monarch style, 2-rail, 4’ height, 6’ panel width with 4” spacing of pickets
and ball caps on posts by Ameristar.

Aluminum, General: Provide alloys and tempers with not less than the strength and
durability properties of alloy and temper designated in paragraphs below for each
aluminum form required.

Tubing: ASTM B 429, Alloy 6063-T6.
Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
Die and Hand Forgings: ASTM B 247 (ASTM B 247M), Alloy 6061-T6.

Castings: ASTM B 26/B 26M, Alloy A356.0-T6.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal
alloy welded.

1. For aluminum, provide type and alloy as recommended by producer of metal to
be welded and as required for strength and compatibility in fabricated items.

Concrete: Normal-weight, air-entrained, ready-mix concrete complying with
requirements in Division 03 Section "Cast-in-Place Concrete" with a minimum 28-day
compressive strength of 3000 psi (20 MPa), 3-inch (75-mm) slump, and 1-inch (25-
mm) maximum aggregate size or dry, packaged, normal-weight concrete mix
complying with ASTM C 387 mixed with potable water according to manufacturer's
written instructions.

Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107 and specifically recommended by manufacturer for
exterior applications.

GROUNDING MATERIALS

Grounding Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for
No. 4 AWG and larger.

1. Material above Finished Grade: Aluminum.

2. Material on or below Finished Grade: Copper.

3 Bonding Jumpers: Braided copper tape, 1 inch (25 mm) wide, woven of
No. 30 AWG bare copper wire, terminated with copper ferrules.
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2.5

Grounding Connectors and Grounding Rods: Comply with UL 467.

1. Connectors for Below-Grade Use: Exothermic-welded type.
2. Grounding Rods: Copper-clad steel.

a. Size: 5/8 by 96 inches (16 by 2440 mm).

SWING GATES

Gate: To match fence style.

Gate Frame Height: As indicated on Drawings.

Gate Opening Width: As indicated on Drawings.

Aluminum Posts, Frames and Rails: Fabricate members from square extruded-
aluminum tubes 4 by 4 inches, 2-1/2 by 2-1/2 inches and U-Channels 1-1/2 by 1-3/8
inches.

Infill: Comply with requirements for adjacent fence.

Picket Size and Spacing: 1" pickets spaced less than 4” face to face.

Hardware: Latches permitting operation from both sides of gate, hinges, and keepers
for each gate leaf more than 5 feet (1.52 m) wide. Provide center gate stops and cane
bolts for pairs of gates. Fabricate latches with integral eye openings for padlocking;
padlock accessible from both sides of gate.

Hinges: BHMA A156.1, Grade 1, suitable for exterior use.

1. Function: 39 - Full surface, triple weight, antifriction bearing.

2. Material: Wrought steel, forged steel, cast steel, or malleable iron.

ALUMINUM FINISHES

Powder-Coat Finish: Polyester resin based powder coating applied to a minimum dry
film thickness of 2.5 mils. Baked finish at 450 degrees F for 20 minutes.

1. Color: Black.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements
for site clearing, earthwork, pavement work, construction layout, and other conditions
affecting performance of the Work.
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B. Do not begin installation before final grading is completed unless otherwise permitted
by Architect.

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

3.2 PREPARATION
A.  Stake locations of gates and posts.
1. Construction layout and field engineering are specified in Division 01 Section
"Execution”
3.3 GATE INSTALLATION
A. Install gates according to manufacturer's written instructions, level, plumb, and secure
for full opening without interference. Aftach hardware using tamper-resistant or
concealed means. Install ground-set items in concrete for anchorage. Adjust
hardware for smooth operation and lubricate where necessary.
3.4 ADJUSTING
A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp,
excessive deflection, distortion, nonalignment, misplacement, disruption, or
malfunction, throughout entire operational range. Confirm that latches and locks

engage accurately and securely without forcing or binding.

B.  Lubricate hardware and other moving parts.

END OF SECTION 02826
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SECTION 02870
SITE AND STREET FURNISHINGS

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes the following:

1. Trash receptacles.
2. Ash urns.

1.2 SUBMITTALS
A.  Product Data: For each product indicated.
B. Samples: For each type of exposed finish and for each color and texture required.

C. Maintenance data.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Products: Subject to compliance with requirements, provide the products
specified, or submit data in order to determine equal products 7 days in advance
of bid.

2.2 MATERIALS
A. Steel:

1.  Plates, Shapes, and Bars: ASTM A 36/A 36M.

2.  Steel Pipe: Standard-weight steel pipe complying with ASTM A 53, or electric-
resistance-welded pipe complying with ASTM A 135.

3.  Tubing: Cold-formed steel tubing complying with ASTM A 500.

4.  Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel
tubing complying with ASTM A 513, or steel tubing fabricated from steel
complying with ASTM A 569/A 569M and complying with dimensional tolerances
in ASTM A 500; zinc coated internally and externally.
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24

5. Sheet: Commercial steel sheet complying with ASTM A 569/A 569M.

6. Baked-Enamel, Powder-Coat Finish: Manufacturer's standard, baked, polyester-
TGIC, powder-coat finish complying with finish manufacturer's written instructions
for surface preparation, including pretreatment, application, baking, and minimum
dry film thickness.

Anchors, Fasteners, Fittings, and Hardware: Commercial quality; tamperproof, vandal

and theft resistant, concealed, recessed, and capped or plugged. Provide as required

for site and street furnishings' assembly, mounting, and secure attachment.

1. Material: Stainless steel.

2. Anchor bolts: For inconspicuously bolting legs of site and street furnishings to
on-grade substrate.

3. Antitheft Hold-Down Brackets: For securing site and street furnishings to
substrate.

Nonshrink, Nonmetallic Grout: ASTM C 1107; for exterior applications.

TRASH RECEPTACLES
Products:

1. 36 gallon receptacle by Victor Stanley, Steelsites series, Model: A-36. 1-800-
368-2573.

2. Side door opening.
Steel Facing Surrounds: Evenly spaced, parallel steel straps.
Support Frames: Steel; welded.

Inner Container. High density, rigid plastic container designed to be removable and
reusable.

Service Access: Removable lid or top, inner container lifts out for emptying.
Steel Finish: powder-coated.

1. Color: As selected by Landscape Architect from manufacturer's standard colors.

ASH URNS
Products:
1. Stainless steel 10" W x 12.5” H x 3" D box with two cigarette butt openings on

front. Available through Belson Outdoors, Inc. (www.belson.com) or Smokers
Urn World.

2. Front door opening.
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B. Service Access: Removable, lockable front.

1. Installation Method: Mounted on wall with hardware included by manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Complete field assembly of site and street furnishings, where required.

B. Install site and street furnishings level, plumb, true, and securely anchored at locations
indicated on Drawings.

END OF SECTION
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SECTION 02920
LAWNS AND GRASSES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

A
B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Hydroseeding.

2.  Sodding.

3. Lawn renovation.

4.  Erosion control blankets and turf reinforcement mats.

Related Sections include the following:

1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.

2.  Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough
grading.

DEFINITIONS

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Soil: Soil produced off-site by homogeneously blending mineral soils or
sand with stabilized organic soil amendments to produce topsoil or planting soil.

Planting Soil: Native or imported topsoil, manufactured topsoil, or surface soil modified
to become topsoil; mixed with soil amendments.

Subgrade: Surface or elevation of subsoil remaining after completing excavation, or
top surface of a fill or backfill immediately beneath planting soil.

SUBMITTALS

Product Data: For each type of product indicated.

Certification of Grass Seed: From seed vendor for each grass-seed monostand or
mixture stating the botanical and common name and percentage by weight of each
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1.5

species and variety, and percentage of purity, germination, and weed seed. Include
the year of production and date of packaging.

1. Certification of each seed mixture for sod, identifying source, including name and
telephone number of supplier.

Product Certificates: For soil amendments and fertilizers, signed by product
manufacturer.

Qualification Data: For landscape Installer.
Material Test Reports: For existing surface soil and imported topsoil.
Planting Schedule: Indicating anticipated planting dates for each type of planting.

Maintenance Instructions: Recommended procedures to be established by Owner for
maintenance of lawns during a calendar year. Submit before expiration of required
maintenance periods.

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape contractor with a minimum of three (3)
years experience with successful lawn establishment.

1. Installer's Field Supervision: Require Installer to maintain an experienced full-
time supervisor on Project site when planting is in progress.

Soil-Testing Laboratory Qualifications: An independent laboratory, recognized by the
State Department of Agriculture, with the experience and capability to conduct the
testing indicated and that specializes in types of tests to be performed.

Topsoil Analysis: Furnish soil analysis by a qualified soil-testing laboratory stating
percentages of organic matter; gradation of sand, silt, and clay content; cation
exchange capacity; sodium absorption ratio; deleterious material; pH; and mineral and
plant-nutrient content of topsoil.

1. Report suitability of topsoil for lawn growth. State recommended quantities of
nitrogen, phosphorus, and potash nutrients and soil amendments to be added to
produce a satisfactory topsoil.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."

Contractor shall schedule an inspection by the Landscape Architect of areas following
finish grading and prior to seeding. Notifications shall be given two (2) days in advance
of seeding operations.

Another inspection by the Landscape Architect shall be required following notification
by the Contractor that seeding and mulching operations are complete.
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1.6

A
B.

1.7

1.8

DELIVERY, STORAGE, AND HANDLING
Seed: Deliver seed in original sealed, labeled, and undamaged containers.

Sod: Harvest, deliver, store, and handle sod according to requirements in TPI's
"Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod
Transplanting and Installation” in its "Guideline Specifications to Turfgrass Sodding."

SCHEDULING

Planting Restrictions: Seed during one of the following periods. Coordinate planting
periods with maintenance periods to provide required maintenance from date of
Substantial Completion.

1. Spring Planting: March 1 — May 30
2. Fall Planting: August 1 — October 15

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit.

LAWN MAINTENANCE

Begin maintenance immediately after each area is planted and continue until
acceptable lawn is established, but for not less than the following periods:

1.  Seeded Lawns: 60 days from date of Substantial Completion.

a. When full maintenance period has not elapsed before end of planting
season, or if lawn is not fully established, continue maintenance during
next planting season.

2. Sodded Lawns: 30 days from date of Substantial Completion.

Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming,
replanting, and other operations. Roll, regrade, and replant bare or eroded areas and
remulch to produce a uniformly smooth lawn.

1. In areas where mulch has been disturbed by wind or maintenance operations,
add new mulch. Anchor as required to prevent displacement.

Watering:  Provide and maintain temporary piping, hoses, and lawn-watering
equipment to convey water from sources and t{o keep lawn uniformly moist to a depth
of 4 inches (100 mm) for a minimum of three (3) weeks after seeding or throughout the
maintenance period, whichever is greater.

1.  Schedule watering to prevent wilting, puddling, erosion, and displacement of
seed or mulch. Lay out temporary watering system to avoid walking over muddy
or newly planted areas.
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2. Water lawn at a minimum rate of 1 inch (25 mm) per week, including rainfall.
Complete reliance on rainfall, even for large sites, is unacceptable, if less than
one inch of rain occurs per week.

3. Contractor shall provide the water or reimburse the Owner for water usage.

D. Mow lawn as soon as top growth is tall enough to cut. Repeat mowing to maintain
specified height without cutting more than 40 percent of grass height. Remove no
more than 40 percent of grass-leaf growth in initial or subsequent mowings. Do not
delay mowing until grass blades bend over and become matted. Do not mow when
grass is wet. Schedule initial and subsequent mowings to maintain the following grass
height:

1. Mow grass 2 to 3 inches (50 to 75 mm) high.

E. Lawn Postfertilization: Apply fertilizer after initial mowing and when grass is dry.
1. Use fertilizer that will provide actual nitrogen of at least 1 1b/1000 sq. ft. (0.45
kg/92.9 sg. m) to lawn area.

PART 2 - PRODUCTS

2.1 SEED

A. 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.

B. Seed Species: Seed 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. Proportioned by weight as follows:

a. 90 percent turf type tall fescue (Festuca arundinacea), blend of minimum of
three (3) cultivars.
b. 10 percent annual rye.

2. Sow rate: 175 Ibs./acre (4 Ibs./1000 s.f.)

2.2 TURFGRASS SOD

A. Turfgrass Sod: Certified, complying with TPI's "Specifications for Turfgrass Sod
Materials" in its "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.

B. 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:
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2.3

24

1. Turf type tall fescue (Festuca arundinacea).

TOPSOIL

Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of one percent organic
material content; free of stones 1 inch (25 mm) or larger in any dimension and other
extraneous materials harmful to plant growth. Provide 6” minimum depth in lawn
areas.

1. Topsoil Source: Reuse surface soil stockpiled on-site. Verify suitability of
stockpiled surface soil to produce topsoil. Clean surface soil of roots, plants,
sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
a. Supplement with imported or manufactured topsoil from off-site sources

when quantities are insufficient. 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 bogs or marshes.

INORGANIC SOIL AMENDMENTS

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

1. Class: Class T, with a minimum 99 percent passing through No. 8 (2.36-mm)
sieve and a minimum 75 percent passing through No. 60 (0.25-mm) sieve.

2. Provide lime in form of dolomitic limestone.

Sulfur: Granular, biodegradable, containing a minimum of 90 percent sulfur, with a

minimum 99 percent passing through No. 6 (3.35-mm) sieve and a maximum 10

percent passing through No. 40 (0.425-mm) 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: Finely ground, containing a minimum of 90 percent calcium
sulfate.

Sand: Clean, washed, natural or manufactured, free of toxic materials.

Diatomaceous Earth: Calcined, diatomaceous earth, 90 percent silica, with
approximately 140 percent water absorption capacity by weight.

Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.
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2.5

A

26

2.7

2.8

ORGANIC SOIL AMENDMENTS

Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to §;
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-
mm) 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:

1. Organic Matter Content: 50 to 60 percent of dry weight.
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or
source-separated or compostable mixed solid waste.

Peat: Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially
decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing
capacity of 1100 to 2000 percent.

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.

PLANTING ACCESSORIES

Selective Herbicides: EPA registered and approved, of type recommended by
manufacturer for application.

FERTILIZER

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: Nitrogen, phosphorous, and potassium in amounts recommended
in soil reports from a qualified soil-testing agency.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-

insoluble nitrogen, phosphorus, and potassium in the following composition:

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended
in soil reports from a qualified soil-testing agency.

MULCHES

Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-
growth or germination inhibitors; with maximum moisture content of 15 percent and a
pH range of 4.5 to 6.5.

Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer
for slurry application; nontoxic and free of plant-growth or germination inhibitors.
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2.9

A

EROSION-CONTROL MATERIALS

Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat
stitched to a photodegradable plastic mesh capable of stabilizing up to 2:1 slopes.
Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long or
biodegradable resin stakes by North American Green. Acceptable erosion control
blanket manufacturers include: Western Excelsior Corporation
(www.westernexcelsior.com) or North American Green (www.nagreen.com).

Turf Reinforcement Mats: Composite mat consisting of three UV stable nets stitched to
a wood excelsior or coconut-fiber mat capable of withstanding >10 fps flow velocities in
drainage channels. Include manufacturer's recommended steel wire staples, 6 inches
(150 mm) long or biodegradable resin stakes by North American Green. Acceptable
turf reinforcement mat manufacturers include:  Western Excelsior Corporation
(www.westernexcelsior.com) or North American Green (www.nagreen.com).

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine areas to receive lawns and grass for compliance with requirements and other
conditions affecting performance. Proceed with installation only after unsatisfactory
conditions have been corrected.

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 overspray.

Provide 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.

LAWN PREPARATION

Limit lawn subgrade preparation to areas to be planted.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 4 inches (100
mm). Remove stones larger than 1 inch (25 mm) in any dimension and large quantities
of smaller rock, including remnants of gravel stockpiles, as well as sticks, roots,

rubbish, and other extraneous matter and legally dispose of them off Owner's property.

1. Apply fertilizer directly to subgrade before loosening.
2. Spread topsoil, apply fertilizer on surface, and thoroughly blend planting soil mix.
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a. Delay mixing fertilizer with planting soil if planting will not proceed within a
few days.
b. Mix lime with dry soil before mixing fertilizer.

3. Spread planting soil mix to a depth of 6 inches minimum 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 one-half the thickness of planting soil mix over
loosened subgrade. Mix thoroughly into top 2 inches (50 mm) of subgrade.
Spread remainder of planting soil mix.

b.  Reduce elevation of planting soil to allow for soil thickness of sod.

C. Unchanged Subgrades: If lawns are 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.

2. Loosen surface soil to a depth of at least of 6 inches (150 mm). Apply soil
amendments and fertilizers according to planting soil mix proportions and mix
thoroughly into top 4 inches (100 mm) of soil. Till soil to a homogeneous mixture
of fine texture.

a. Apply fertilizer directly to surface soil before loosening.

3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots,
trash, and other extraneous matter. Also remove large quantities of smaller rock,
specifically remnants of gravel stockpiles.

4. Legally dispose of waste material, including grass, vegetation, and turf, off
Owner's property.

D. Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose,
uniformly fine texture. No clods greater than '5” in diameter shall remain. Finish
grading shall be performed with appropriate equipment such as box grader, not with a
bobcat or backhoe. Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.
Roll and rake, remove ridges, and fill depressions to meet finish grades. Limit fine
grading to areas that can be planted in the immediate future.

E. Moisten prepared lawn areas before planting if soil is dry. Water thoroughly and allow
surface to dry before planting. Do not create muddy soil.

F. Restore areas if eroded or otherwise disturbed after finish grading and before planting.

3.4 HYDROSEEDING
A. Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using equipment

specifically designed for hydroseed application. Continue mixing until uniformly
blended into homogeneous slurry suitable for hydraulic application.
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1. Mix slurry with nonasphaltic tackifier.

2. Apply slurry uniformly to all areas to be seeded in a one-step process. Apply
mulch at a minimum rate of 2000-ib/acre dry weight but not less than the rate
required to obtain specified seed-sowing rate.

3. Install erosion control blankets over seeded areas on slopes greater than or
equal to 3:1 or as indicated on the plans. Install turf reinforcement mat over
seeded drainage channels as indicated on the plans. Secure erosion control
blankets and turf reinforcement mats with staples or resin stakes as detailed on
plans.

3.5 SODDING

A.  Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen
or muddy.

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do
not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent courses.
Avoid damage to 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 3:1.

2. Anchor sod on slopes exceeding 6:1 with metal staples or resin stakes spaced as
recommended by sod producer but not less than 2 anchors per sod strip to
prevent slippage.

C. Saturate sod with fine water spray within two hours of planting. During first week,
water daily or more frequently as necessary to maintain moist soil to a minimum depth
of 1-1/2 inches (38 mm) below sod.

3.6 LAWN RENOVATION

A.  Renovate existing lawn.

B. Renovate existing lawn damaged by Contractor's operations, such as storage of
materials or equipment and movement of vehicles.

1. Reestablish lawn where settlement or washouts occur or where minor regrading
is required.

C. Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury in
soil.

D. Remove topsoil containing foreign materials resulting from Contractor's operations,

including oil drippings, fuel spills, stone, gravel, and other construction materials, and
replace with new topsoil.
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E. Mow, dethatch, core aerate, and rake existing lawn.
F. Remove weeds before seeding. Where weeds are extensive, apply selective
herbicides as required. Do not use pre-emergence herbicides.
G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation,
and turf, and legally dispose of them off Owner's property.
H.  Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150

3.7

3.8

mm).

Apply soil amendments and initial fertilizers required for establishing new lawns and
mix thoroughly into top 4 inches (100 mm) of existing soil. Provide new planting soil to
fill low spots and meet finish grades.

Hydroseed as required for new lawns.

Water newly planted areas and keep moist until new lawn is established.

SATISFACTORY LAWNS

Satisfactory Seeded Lawn: 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 sqg. ft. (0.92 sq. m) and bare spots not
exceeding 5 by 5 inches (125 by 125 mm).

Satisfactory Sodded Lawn: At end of maintenance period, a healthy, well-rooted,
even-colored, viable lawn has been established, free of weeds, open joints, bare areas,
and surface irregularities.

Reestablish lawns that do not comply with requirements and continue maintenance
until lawns are satisfactory.

CLEANUP AND PROTECTION

Promptly remove soil and debris created by lawn work from paved areas. Clean
wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other
paved areas.

Erect barricades and warning signs as required to protect newly planted areas from
traffic. Maintain barricades throughout maintenance period and remove after lawn is
established.

Remove erosion-control measures after grass establishment period.

END OF SECTION
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SECTION 02930

EXTERIOR PLANTS

PART 1 GENERAL

1.01  DESCRIPTION

A

Provide trees, plants, and ground covers as shown and specified. The work
includes:

1. Soil preparation.

2. Trees, plants, and ground covers.
3. Planting mixes.

4. Mulch and planting accessories.
5. Maintenance.

Related Work:

1. Section 02300: Earthwork.

2. Section 02920: Lawns and Grasses

1.02 QUALITY ASSURANCE

A.

B.

Comply with Section 02000 requirements.

Plant names indicated, comply with "Standardized Plant Names" as adopted by
the latest edition of the American Joint Committee of Horticultural Nomenclature.
Names of varieties not listed conform generally with names accepted by the
nursery trade. Provide stock true to botanical name and legibly tagged.

Comply with sizing and grading standards of the latest edition of "American
Standard for Nursery Stock". A plant shall be dimensioned as it stands in its
natural position.

All plants shall be nursery grown under climatic conditions similar to those in the
locality of the project for a minimum of 2 years.

Stock furnished shall be at least the minimum size indicated. Larger stock is
acceptable, at no additional cost, and providing that the larger plants will not be
cut back to size indicated. Provide plants indicated by two measurements so that
only a maximum of 25% are of the minimum size indicated and 75% are of the
maximum size indicated.

Provide "specimen” plants with a special height, shape, or character of growth.
Tag specimen trees or shrubs at the source of supply. The Architect will inspect
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specimen selections at the source of supply for suitability and adaptability to
selected location. When specimen plants cannot be purchased locally, provide
sufficient photographs of the proposed specimen plants for approval.

G. Plants may be inspected and approved at the place of growth, for compliance
with specification requirements for quality, size, and variety. Contractor shall pay
all associated expenses for Consultant's travel beyond fifty (50) miles of the
project site.

1. Such approval shall not impair the right of inspection and rejection upon
delivery at the site or during the progress of the work.

H. Provide and pay for material testing. Testing agency shall be acceptable to the
Architect. Provide the following data:

1. Test representative material samples proposed for use.
2. Topsoil:
a. pH factor.
b. Mechanical analysis.
C. Percentage of organic content.
d. Recommendations on type and quantity of additives required to

establish satisfactory pH factor and supply of nutrients to bring
nutrients to satisfactory level for planting.

3. Peat Moss:

a. Loss of weight by ignition.
b. Moisture absorption capacity.
1.03 SUBMITTALS
A. Submit the following material samples:
1. Mulch.
B. Submit the following materials certification:
1. Topsoil source and pH value.
2. Peat moss.
3. Plant fertilizer.
C. Provide plant material record drawings:
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1. Legibly mark drawings to record actual construction.
2. Indicate horizontal and vertical locations, referenced to permanent

surface improvements.

3. Identify field changes of dimension and detail and changes made by
Change Order.

1.04 DELIVERY, STORAGE, AND HANDLING

A.

Deliver fertilizer materials in original, unopened, and undamaged containers
showing weight, analysis, and name of manufacturer. Store in manner to prevent
wetting and deterioration.

Take all precautions customary in good trade practice in preparing plants for
moving. Workmanship that fails to meet the highest standards will be rejected.
Spray deciduous plants in foliage with an approved "Anti-Desiccant” immediately
after digging to prevent dehydration. Dig, pack, transport, and handle plants with
care to ensure protection against injury. Inspection certificates required by law
shall accompany each shipment invoice or order to stock and on arrival, the
certificate shall be filed with the Architect. Protect all plants from drying out. If
plants cannot be planted immediately upon delivery, properly protect them with
soil, wet peat moss, or in a manner acceptable to the Architect. Water heeled-in
plantings daily. No plant shall be bound with rope or wire in a manner that could
damage or break the branches.

Cover plants transported on open vehicles with a protective covering to prevent
wind burn.

Provide dry, loose topsoil for planting bed mixes. Frozen or muddy topsoil is not
acceptable.

1.06 PROJECT CONDITIONS

A.

Work notification: Notify Architect at least 7 working days prior to installation of
plant material for approval of proposed plant locations. All plant locations to be
staked in field prior to visit. Stakes shall be labeled with plant name.

Protect existing utilities, paving, and other facilities from damage caused by
landscaping operations.

A complete list of plants, including a schedule of sizes, quantities, and other
requirements is shown on the drawings. In the event that quantity discrepancies
or material omissions occur in the plant materials list, the plant symbols shall
govern.

1.06 WARRANTY

A

Warrant plant material to remain alive and be in healthy, vigorous condition for a
period of 1 year after completion and acceptance of the entire project.
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1. Inspection of plants will be made by the Landscape Architect at
completion of planting.

Replace, in accordance with the drawings and specifications, all plants that are
dead or, as determined by the Architect, are in an unhealthy or unsightly
condition, and have lost their natural shape due to dead branches, or other
causes due to the Contractor's negligence. The cost of such replacement(s) is at
Contractor's expense. Warrant all replacement plants for 1 year after installation.

Warranty shall not include damage or loss of trees, plants, or ground covers
caused by fires, floods, freezing rains, lightning storms, or winds over 75 miles
per hour, winter kill caused by extreme cold and severe winter conditions not
typical of planting area; acts of vandalism or negligence on the part of the Owner.

Remove and immediately replace all plants, as determined by the Architect, to be
unsatisfactory during the initial planting installation.

PART 2 PRODUCTS

2.01 MATERIALS

A

Plants: Provide plants typical of their species or variety; with normal, densely-
developed branches and vigorous, fibrous root systems. Provide only sound,
healthy, vigorous plants free from defects, disfiguring knots, sun scald injuries,
frost cracks, abrasions of the bark, plant diseases, insect eggs, borers, and all
forms of infestation. All plants shall have a fully developed form without voids
and open spaces. Plants held in storage will be rejected if they show signs of
growth during storage.

1. Dig balled and burlapped plants with firm, natural balls of earth of
sufficient diameter and depth to encompass the fibrous and feeding root
system necessary for full recovery of the plant. Provide ball sizes
complying with the latest edition of the "American Standard for Nursery
Stock". Cracked or mushroomed balls are not acceptable.

2. Container-grown stock: Grown in a container for sufficient length of time
for the root system to have developed to hold its soil together, firm and
whole.

a. No plants shall be loose in the container.
b. Container stock shall not be pot bound.
3. Provide tree species that mature at heights over 25 feet with a single

main trunk. Trees that have the main trunk forming a "Y" shape are not
acceptable.

4, Plants planted in rows shall be matched in form.
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5. Plants larger than those specified in the plant list may be used when
acceptable to the Architect.

a. If the use of larger plants is acceptable, increase the spread of
roots or root ball in proportion to the size of the plant.

6. The height of the trees, measured from the crown of the roots {o the top
of the top branch, shall not be less than the minimum size designated in
the plant list.

7. No pruning wounds shall be present with a diameter of more than 1" and

such wounds must show vigorous bark on all edges.
8. Evergreen trees shall be branched to the ground.

0. Shrubs and small plants shall meet the requirements for spread and
height indicated in the plant list.

a. The measurements for height shall be taken from the ground level
to the height of the top of the plant and not the longest branch.

b. Single stemmed or thin plants will not be accepted.

C. Side branches shall be generous, well-twigged, and the plant as a
whole well-bushed to the ground.

d. Plants shall be in a moist, vigorous condition, free from dead
wood, bruises, or other root or branch injuries.

2.02 ACCESSORIES

A.

C.

Topsoil for Planting Beds: Fertile, friable, natural topsoil of loamy character,
without admixture of subsoil material, obtained from a well-drained arable site,
reasonably free from clay, lumps, coarse sands, stones, plants, roots, sticks, and
other foreign materials, with acidity range of between pH 6.0 and 6.8 and a
minimum organic matter content of 1% and meeting the definition of topsoil of the
Kentucky Department of Transportation.

1. Topsoil that has been stripped and stockpiled on site shall be the topsoil
to be utilized on this project. Provide additional topsoil if necessary.

2. Provide topsoil free of substances harmful to the plants that will be grown
in the soil.

Peat Moss: Brown to black in color, weed and seed free granulated raw peat or
baled peat, containing not more than 9% mineral on a dry basis.

1. Provide ASTM D2607 sphagnum peat moss with a pH below 6.0 for
ericaceous plants.

Fertilizer:
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1. Plant Fertilizer Type "A": Commercial type approved by the Architect,
containing 5% nitrogen, 10% phosphoric acid, and 5% potash by weight.
1/4 of nitrogen in the form of nitrates, 1/4 in form of ammonia salt, and 1/2
in form of organic nitrogen.

2. Plant Fertilizer Type "B": Approved acid-base fertilizer.
D. Anti-Desiccant: Protective film emulsion providing a protective film over plant

surfaces; permeable to permit transpiration. Mixed and applied in accordance
with manufacturer's instructions.

E. Mulch: 6 month old well rotted shredded native hardwood bark mulch not larger
than 4" in length and 1/2" in width, free of wood chips and sawdust.

F. Water: Free of substances harmful to plant growth. Hoses or other methods of
transportation furnished by Contractor.

G. Stakes for Staking: Hardwood, 2" x 2" x 8'-0" long.
H. Stakes for Guying: Hardwood, 2" x 2" x 36" long.
l. Guying/Staking/Strap: 34" flat woven polypropylene material.

J. Twine: Two-ply jute material.

PART 3 EXECUTION
3.01 INSPECTION

A. Examine proposed planting areas and conditions of installation. Do not start
planting work until unsatisfactory conditions are corrected.

3.02 PREPARATION
A. Time of planting:

1. Evergreen material: Plant evergreen materials between September 1 and
November 1 or in spring before new growth begins. If project
requirements require planting at other times, plants shall be sprayed with
anti-desiccant prior to planting operations.

2. Deciduous material: Plant deciduous materials in a dormant condition. |If
deciduous trees are planted in-leaf, they shall be sprayed with an anti-
desiccant prior to planting operation.

3. Planting times other than those indicated shall be acceptable to the
Architect.
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B.

Planting shall be performed only by experienced workmen familiar with planting
procedures under the supervision of a qualified supervisor.

Locate plants as indicated or as approved in the field after staking by the
Contractor. If obstructions are encountered that are not shown on the drawings,
do not proceed with planting operations until alternate plant locations have been
selected.

Excavate circular plant pits with vertical sides, except for plants specifically
indicated to be planted in beds. Provide pits at least twice the diameter of the
root system for trees and shrubs. Depth of pit shall accommodate the root
system. Provide undisturbed subgrade to hold root ball at nursery grade as
shown on the drawings. Remove excavated materials from the site.

Provide pre-mixed planting mixture for use around the balls and roots of the
plants consisting of planting topsoil and 1/2 Ib. plant fertilizer Type "A" for each
cu. yd. of mixture.

Provide pre-mixed planting mixture for use around the balls and roots of
ericaceous plants consisting of 1 part planting topsoil to 1 part sphagnum peat
moss and 1/2 |b. plant fertilizer Type "B" per cu. yd. of mixture.

3.03 INSTALLATION

A.

Set plant material in the planting pit to proper grade and alignment. Set plants
upright, plumb, and faced to give the best appearance or relationship to each
other or adjacent structure. Set plant material 2"-3" above the finish grade. No
filling will be permitted around trunks or stems. Backfill the pit with planting
mixture. Do not use frozen or muddy mixtures for backfilling. Form a ring of soil
around the edge of each planting pit to retain water.

After balled and burlapped plants are set, muddle planting soil mixture around
bases of balls and fill all voids.

1. Remove all burlap, ropes, and wires from the tops of balls.
Muiching:
1. Mulch tree and shrub planting pits and shrub beds with required mulching

material 3" deep immediately after planting. Thoroughly water mulched
areas. After watering, rake mulch to provide a uniform finished surface.

Guying, staking:
1. Staking/Guying:
a. Stake/guy all trees immediately after lawn seeding or sodding
operations and prior to acceptance. When high winds or other

conditions, which may effect tree survival or appearance, occur,
the Architect may require immediate staking/guying.
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b. Stake deciduous trees and guy loosely with %" polypropylene
strap material. Stake evergreen trees under 8'-0" tall.

2. All work shall be acceptable to the Architect.

E. Pruning:
1. Remove or cut back broken, damaged, and unsymmetrical growth of new
wood.
2. Multiple leader plants: Preserve the leader which will best promote the

symmetry of the plant. Cut branches flush with the trunk or main branch,
at a point beyond a lateral shoot or bud a distance of not less than 1/2 the
diameter of the supporting branch. Make cut on an angle.

3. Prune evergreens only to remove broken or damaged branches.
3.04 MAINTENANCE
A. Maintain plantings until completion and acceptance of the entire project.
B. Maintenance shall include pruning, -cultivating, weeding, watering, and

application of appropriate insecticides and fungicides necessary to maintain
plants free of insects and disease.

1. Re-set settled plants to proper grade and position. Restore planting
saucer and adjacent material and remove dead material.

2. Reconnect and repair guy wires and stakes as required.

3. Correct defective work as soon as possible after deficiencies become
apparent and weather and season permit.

4. Water trees, plants, and ground cover beds within the first 24 hours of
initial planting, and not less than twice per week until final acceptance.

3.05 ACCEPTANCE

A. Inspection to determine acceptance of planted areas will be made by the
Architect, upon Contractor's request. Provide notification at least 10 working
days before requested inspection date.

1. Planted areas will be accepted provided all requirements, including
maintenance, have been complied with and plant materials are alive and
in a healthy, vigorous condition.

B. Contractor shall continue maintenance until completion and acceptance of the
entire project.

3.06 CLEANING
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A. Perform cleaning during installation of the work and upon completion of the work.
Remove from site all excess materials, soils, debris, and equipment. Repair
damage resulting from planting operations.

END OF SECTION
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SECTION 03130 - PERMANENT FORMS — INSULATED CONCRETE FORMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
ggggcl;r.nentary Conditions and Division 1 Specification Sections, apply to this

1.2 SUMMARY

A.  This Section specifies the provision and installation of insulated concrete forms and
the installation of reinforcing steel within formwork.

1. Furnish all labor, materials, tools and equipment to perform the installation of
Insulated Concrete Forms.

2. Furnish all labor to include placement of reinforcing steel within forms and final
cleanup.

B. Related Sections: The following Sections contain requirements that relate to this

Section:

1. Division 1 Section “Structural Special Inspection.”

2. Division 3 Section “Cast-In-Place Concrete.”

3. Division 4 Section “Unit Masonry.”

4, Division 7 Section “Thermal and Moisture Protection.”

5. Division 7 Section “Exterior Insulation Finishing System.”

C. Coordination: Unless other satisfactory agreements are specifically entered into by
contractors concerned, all miscellaneous iron and steel, sleeves, anchors, etc.,
required by work of other contractors, will be furnished and installed by such other
contractors with the cooperation of this contractor.

D.  Products supplied but not specified or installed under this section:

1. EPS compatible modified bituminous sheet waterproofing membrane.
2. EPS compatible parge coat.

E. Products installed but not specified or supplied under this section:

1. Reinforcing steel.
2. Window and Door opening bucks.

F.  Adequate bracing and false work shall be provided by the installing Contractor to
comply with all applicable Codes and hold the formwork to proper lines and level.

1.3 DEFINITIONS
A.  EPS- Acronym for “Expanded Polystyrene” when referencing the insulating foam

component of the Insulated Concrete Form.
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B.  ICF- Acronym for “Insulated Concrete Form.”
C. Access & Form Alignment System- a form alignment & scaffold system designed
exclusively for use with {nsulated Concrete Forms.
D.  Window or Door Opening Buck- a pre-manufactured or site constructed frame

assembly consisting of wood or plastic material (or combination thereof) used to
frame a rough opening within the forming system that will retain concrete around the
opening. The frame can also provide for subsequent anchorage of doors and
windows within the wall assembly.

1.4 SYSTEM DESCRIPTION / PERFORMANCE REQUIREMENTS

A

Insulated concrete wall forming system shall consist of 2 flame resistant panels of
expanded polystyrene (EPS) connected by either high-density polypropylene hinged
pin foldable webs or EPS embedded polystyrene fastening strips interconnected
with slide in format - high density polypropylene web connectors.

All web fastening strips to run full height of form and be fitted top and bottom with
reversible fitting, “triple-tooth” interlocking mechanisms to enable positive vertical
interlocking of forms with each other. Wall system webs to provide min. 1 1%’
(38mm) wide fastening strips @ 8" (200mm) o/c approx 1/2" (13mm) below wall face
for full wall height to facilitate finish fastening of both interior and exterior finishes.

1. Full height fastening strips also to be positioned within corner forms to provide
capability of connecting finishes full height within 4” (100mm) or less of all
corner conditions.

All form units may be constructed capable of being shipped to site in folded
condition to minimize shipping cost and site storage space requirement. Foldable
forms shall be capable of being deployed to installation ready condition by simply
unfolding the unit in a single pull motion or pull motion combined with insertion of a
single web (at corner condition).

EPS foam panels shall be moulded with single socket 1” (25mm) wide reversible
tooth interlocks positioned in pairs along top of all panels.

Wall system to provide minimum specified concrete thickness at all locations
throughout wall area.

Wall system to provide accurate positioning of steel within form cavity to conform to
reinforcing requirements of ACI 318.

1. Reinforcing bar positioners shall be capable of supporting vertical reinforcing
placed at any spacing and horizontal reinforcing placed at 18” on center.
Alternate reinforcing spacing may be requested of Architect/Engineer;
however, Insulated Concrete Form Installer shall be responsible for all
additional cost of placing reinforcement size and spacing to as designed by
Architect/Engineer to accommodate the form system.
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G.

EPS foam panels with concrete to provide min. insulation level of R 22.4 across full
line of form unit cavity widths.

EPS foam to provide maximum vapor permeation of 3.5 Perm-in. (200
ng/Pa.s.m?)/25mm.

Finished wall assembly to provide min. rating of STC sound attenuation
performance as follows:

1. 4" (100mm) core form STC 45 (when installed without finish).
2. 6” core and thicker - STC 50.

1.5 SUBMITTALS

A

o

®© m m O

General:  Submit according to Conditions of the Contract and Division 1
Specification Sections.

1. Installer shall submit erection drawings showing the placement of all ICF form
units, door & window bucks, reinforcing and embedded items in the wall
system. Erection drawings shall show elevation views of walls with
dimensions of walls and all openings, position of typical and special (e.g.
corner) ICF units, and dimensions of reinforcing and embedded item locations.
Erection drawings shall show typical details of support system for supporting
reinforcing, including support for reinforcing that might not conform to the
integral bar supports in the ICF system. It is permissible that erection
drawings produced by others (e.g. reinforcing) be submitted on separate
drawings from the ICF erection drawings; however, all drawings shall be
submitted as one set and shall be coordinated amongst each other prior to
submission.

2. Computer generated electronic structural construction document files (ACAD)
will be made available to the Contractor. The Contractor will be required to
sign the Engineer’s standard release of liability form and pay a handling fee of
$50.00 per drawing prior to receiving the drawing files. Rules for use of said
files shall be as defined in the CRSI “Code of Standard Practice” Sections
419 and 6.4.1.

3. Shop drawing resubmittals are reviewed for conformance with review marks
only. Any changes or questions originating on a resubmittal shall be clearly
clouded.

Submit drawings in the form of five (5) prints.

Relevant laboratory tests or data that validate product compliance with performance
criteria specified prior to commencement of work under this Section.

Manufacturer’s product installation manual.
Valid product evaluation report for applicable code jurisdiction of ICC-ES ESR-2092.
Installer’s proof of training documentation by ICF Manufacturer.

Minutes of preinstallation conference.
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1.6 QUALITY ASSURANCE

A

Codes and Standards: Comply with provisions of the following codes, specifications,
and standards, except where more stringent requirements are shown or specified.
Each contractor having reference to ACl Documents shall maintain copies of same
on project site.

AMERICAN CONCRETE INSTITUTE

ACI 117-90 — Tolerance for Concrete Construction and Material.

ACI 315-92 — Details and Detailing of Concrete Reinforcement.

ACI 318-05 — Building Code Requirements for Reinforced Concrete and
Commentary.

e A

AMERICAN SOCIETY FOR TESTING AND MATERIAL (ASTM)

1. ASTM C31 - Practice for Making and Curing Concrete Test Specimens in the
Field.

2.  ASTM C236 - Steady State Thermal Performance of Building Assemblies.

3.  ASTM C473 - Physical Testing of Gypsum Board Products & Gypsum Lath

4 ASTM E84 - Surface Burning Characteristics of Building Materials

CONCRETE REINFORCING STEEL INSTITUTE (CRSI:
1. CRSI - Manual of Standard Practice.
2. CRSI 63 — Recommended Practice for Placing Reinforcing Bars.
3. CRSI 65 — Recommended Practice for Placing Bar Nomenclature.

Installer Training: Conduct a thorough ftraining with the manufacturer or the
manufacturer’s representative for the installer on the project.

Qualifications of Workers: Use adequate numbers of skilled workers who are
thoroughly trained and experienced in the necessary crafts and who are completely
familiar with the specified requirements and the methods needed for proper
execution of the work required by this Division.

Preinstallation Conference: ICF Installer shall attend pre-concrete construction
conference at Project site to comply with requirements of Division 1 Section “Project
Meetings.”

1. Installer shall be prepared to coordinate provision of access, storage area,
and protection and spatial requirements for form alignment placement steel
storage & forming.

Fire-Test-Response Characteristics: Provide insulated concrete forms identical to
those tested as part of an assembly for fire resistance per ASTM E 119 by a testing
and inspection agency performing testing and follow-up services that is acceptable
to the authorities having jurisdiction for the project.

1. Fire-Resistance Ratings: As indicated by design designations listed in UL “Fire
Resistance Directory,” or by Warnock Hersey or another testing and
inspecting agency.

2. Labeling: Identify forms with appropriate markings of applicable testing and
inspecting agency.
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1.7 DELIVERY, STORAGE, AND HANDLING

A

Protect ICF from soiling, deformation, and other damage during delivery, storage,
and handling.

Deliver products in original factory packaging, bearing identification of product,
manufacturer and batch/lot number.

Trained Installer shall furnish product packaging labels to contractor as required to
maintain traceability of product for duration of contract.

Protect with a waterproof covering and ventilate. Ensure that UV protection is
provided for material should on-site storage extend beyond 30 days.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

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

1. NUDURA Corporation, Unit 1, 80 Ellis Drive, Ontario Canada L4M 6E7 Phone:
(866) 468-6299 Fax (705) 726-2110.

2.2 ICF COMPONENTS

A

General: Provide manufacturer's standard form units with EPS on both faces,
including all corners, caps, tapers, etc. for a complete form installation. Form
length, width, and height to be manufacturer's standard. Coordinate form
dimensions with spacing of reinforcing and wall dimensions.

1. EPS Thickness: 2 5/8” (66 mm).
2. Structural Concrete Thickness: 4" (101 mm), 6” (152 mm), 8" (203 mm), 10"
(254 mm), or 12" (304 mm).

Form products that may be incorporated into work include:

Standard Form Unit.

90 Degree Form Unit.

45 Degree Form Unit.

T Form Unit.

Brick Ledge Extension.

End Cap.

Height Adjuster.

One-Sided Tapered Top Form Unit.
Two-Sided Tapered Top Form Unit.
10. Molded Brick Ledge.

11.  Custom Radius Form Unit.

12. Molded Brick Ledge and Tapered Top Unit.

CONOORWN =
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2.3 ACCESSORIES

A.  Form Joint Tape: Compressible foam tape; pressure sensitive; AAMASQO,
“Specification 810.1, Expanded Cellular Glazing Tape”; minimum % inch thick.

B. Form Joint Sealant: Elastomeric sealant complying with ASTM C920, Type M or S,
Grade NS, which adheres to form joint substrates.

24 WALL ALIGNMENT SYSTEM

A.  The Installer shall furnish and utilize the ICF manufacturer's recommended Wall
Access and Form Alignment System (to be provided as an installation component of
the wall system) to facilitate construction of the wall assembly, and to provide
adjustment for ensuring plumbness and trueness of the wall during construction.

PART 3 - EXECUTION
3.1 EXAMINATION

A.  Examine supporting framing and field conditions for compliance with requirements
for installation tolerances and other conditions affecting performance of the ICF
system.

B.  Verify that footings are within +/-%2” (6mm) of level and that footing step increments
match standard form unit height. Where partial or half course is intended for starting
course elevation, ensure footing step increment is equal to cut form unit less 12"
(13mm).

C. If specified, ensure reinforcing steel dowels are in place at specified centers along
footing lengths.

3.2 PREPARATION
A.  Clean all dirt and debris from top of footings prior to commencing work.
3.3 FORMS

A.  General: All work shall be in strict conformance with manufacturer's installation
recommendations. Design, erect, support, brace, and maintain formwork to support
vertical, lateral, static, and dynamic loads that might be applied until concrete
structure can support such loads. Construct formwork so concrete members and
structures are of correct size, shape, alignment, elevation, and position. Maintain
formwork construction tolerances and surface irregularities complying with the
following ACI 347 limits:

1. Provide Class A tolerances for concrete surfaces exposed to view.
2. Provide Class C tolerances for other concrete surfaces.

B. The installer shall ensure manufacturer's procedures for the following work are
employed on site (as outlined in the manufacturer's product Installation manual):
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First Course Placement.

Horizontal Reinforcement Placement.
Successive Course Placement.

Door & Window Opening Construction.

Form Alignment & Scaffolding Installation.
Vertical Reinforcement Placement.
Pre-Concrete Placement Inspection.

Concrete Placement.

Access & Form Alignment Assembly Removal.

CoNSO~ON =

Construct forms to sizes, shapes, lines, and dimensions shown and to obtain
accurate alignment, location, grades, level, and plumb work in finished structures.
Provide for openings, offsets, sinkages, keyways, recesses, moldings, reglets,
chamfers, anchorages and inserts, and other features required in the Work.

Provide temporary openings for clean-outs and inspections where interior area of
formwork is inaccessible before and during concrete placement. Securely brace
temporary openings and set tightly to forms to prevent losing concrete mortar.

Ensure the form units are tight end to end to maintain proper dimension.

Provisions for Other Trades: Provide openings in concrete formwork to
accommodate work of other trades. Determine size and location of openings,
recesses, and chases from trades providing such items. Accurately place and
securely support items built into forms.

Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive
concrete. Remove chips, wood, sawdust, dirt, or other debris just before placing
concrete. Retighten forms and bracing before placing concrete, as required, to
prevent mortar leaks and maintain proper alignment.

3.4 SERVICE PENETRATIONS

A.

Service penetrations (e.g.- electrical service conduits, water service pipes, air
supply and exhaust ducts etc.) shall be installed at the required locations as
indicated by the appropriate trade.

Service penetrations exceeding 16" x 16" (400mm x 400mm) in area shall be
reinforced.

Prior to concrete placement, install service penetration sleeves (supplied by others)
at designated locations to create voids where services can be passed through at
later date.

3.5 PLACING REINFORCEMENT

A

General: Comply with Concrete Reinforcing Steel Institute’'s recommended practice
for “Placing Reinforcing Bars,” for details and methods of reinforcement placement
and supports and as specified.
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B.

Deliver reinforcement to job site bundled, tagged and marked. Use waterproof tags
indicating bar size, length, and mark corresponding to placing drawings.

Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that
reduce or destroy bond with concrete.

Accurately position, support, and secure reinforcement against displacement.

1. Typical horizontal reinforcement shall be installed into notches provided in the
web of the ICF by the manufacturer. The horizontal reinforcement shall be
installed with each course of form units. Non-typical horizontal reinforcement
(e.g. at openings) shall be securely positioned by other means as indicated in
the approved erection drawings.

2. When a single mat of reinforcing is specified to be centered in the wall,
alternate the position of the horizontal rebar (each side of the vertical rebar),
from one successive course to another, in order to create a cage for
maintaining the alignment of the vertical reinforcement.

3.  Vertical reinforcement is to be installed after the form units are installed and
prior to placement of the concrete.

Lap reinforcement at splices per lap length schedule provide on drawings.
Reinforce around all openings according to details and schedules on drawings.

Place reinforcement to maintain minimum coverage as indicated for concrete
protection.

Welding of reinforcing bars will not be permitted without approval of the
Architect/Engineer.

When permitted, field bend bars cold, except during cold weather when moderate
heating is necessary to avoid brittle failures.

3.6 INSTALLING EMBEDDED ITEMS

A

General: Set and build into formwork anchorage devices, anchor bolts, and other
embedded items required for other work that is attached to or supported by cast-in-
place concrete. Use setting drawings, diagrams, instructions, and directions
provided by suppliers of items fo be attached.

Reinforce forms where embed plates, etc. are required o be mounted flush with
exterior face of insulation.

3.7 PROTECTION

A

Provide temporary coverage of installation to reduce exposure to Ultra Violet light
should final finish application be delayed longer than 60 days.

END OF SECTION 031300
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INSULATED CONCRETE FORMS ACCESSORIES — INTEGRATED ASSEMBLIES

PART 1 GENERAL

1.1 SUMMARY

A.

The work required under this Section shall consist of furnishing integrated
framing assemblies for use in Insulated Concrete Forms as shown on the
Architect’s drawings and herein specified.

Work of this section DOES NOT INCLUDE installation of framing assemblies,
doors, hardware, glass or glazing, structural steel framing or bracing, field
painting, field assembly of spliced frames or wood bucking.

Related Sections:

Section 03130 -~ Insulated Concrete Forms: Permanent Forms.
Section 03300 - Cast-in-Place Concrete.

Section 04810 — Unit Masonry Assemblies

Section 05120 - Structural Steel Framing

Section 06001 — Carpentry: wood bucking and framing

Section 08114 — Standard Steel Doors

Section 08115 - Standard Steel Frames

Section 08710 - Door Hardware

. Section 08450 — All Glass Entrances

0. Section 09900 — Paints & Coatings: Field Painting of integrated framing
1. Division 16 — Electrical: electronic door and security systems

220N OAWON

1.2  REFERENCES

A

American National Standards Institute:
1. ANSI A250.8 - Recommended Specifications for Standard Steel Doors
and Frames.

ASTM International:

1. ASTM A591/A591M - Standard Specification for Steel Sheet, Electroiytic
Zinc-Coated, for Light Coating Mass Applications.

2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process.

1.3  SUBMITTALS

A
B.

Section 01330 - Submittal Procedures: Requirements for submittals.

Shop Drawings: Include the following:

1. Provide schedule of assemblies using same reference numbers for
details and openings as those on contract documents.
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2. Indicate coordination of glazing and stops with glass and glazing
requirements.
3. Assembly details for each type, including dimensioning profiles, metal :‘

types and metal thicknesses. e L
- ( Formatted: Bullets and Numbering )

€. Product Data: For each type of product specified, include details of construction, : X
material descriptions, hardware preparations, internal components, profiles, and |
finishes. Include detalls of each assembly type, elevations of assemblies, [
conditions at openings, location and installation requirements of assembly
hardware and reinforcements.

1.4  QUALITY ASSURANCE ‘«

A. Engage the services of an ICF Manufacturer designated Trained Installer or
Technical Associate for the duration of the work under this Section.

1.5 PRE-INSTALLATION CONFERENCE.

A. Section 01300 Administrative Requirements: Preinstallation meetings.

B. Prior to assembly delivery, conduct an onsite pre-installation meeting of the job
superintendent, ICF wall contractor, mason and other trades necessary to
coordinate proper installation, form product, and spatial requirements for form
assembly, alignment, forming, and bracing.

1.6 MOCK-UP

A. Section 01400 - Quality Reguirements: Requirements for mockup.

B. Construct mockup, 10 x 10 feet in size, including formwork, form liners, form
accessories, exterior brick veneer, window type C, and interior drywall channels.

C. Locate where the mock-up can remain undisturbed for the duration of the project
and on a firm substrate that will not sink or settle.

D. Remove mockup when work is 90% complete.
1.7 DELIVERY, STORAGE, AND HANDLING

A. Section 01600 - Product Requirements: Products storage and handling
requirements.

B. Deliver assembly work palletized, wrapped, or crated to provide protection during
transit and project-site storage.

C. Deliver assemblies with two removable spreader bars across the bottom of f
assemblies, tack welded to jambs and mullions.

D. Inspect assemblies upon delivery for damage. Remove and replace damaged
items as directed.
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1.8  COORDINATION

A. Section 01300 - Administrative Requirements: Coordination and project
conditions.
B. Coordinate this Section with other sections of work, requiring attachment of

components to formwork.

PART 2 PRODUCTS
2.1 HARDWARE LOCATIONS

A The location of hardware on assemblies shall be as follows.
1. Hinges
a. Top: 5" from head of assembly to top of hinge
b. Middle: 10" from finished floor** to bottom of hinge
c. Intermediate: centered between top and bottom hinges

Note: *Finished floor is defined as the top surface of the floor, except

when resilient tile of carpet is used, when it is the top of the concrete slab.
2. Type locks and Laiches: 40 5/16” to centerline of strike from finished floor
3. Deadlocks: 48" to centerline of strike from finished floor.

2.2  ASSEMBLIES

A Manufacturers:
1. ICF Framing Assemblies to be Stala integrated Assembilies, LLC
Website: wwwstalaframing.com

B. Assemblies shall be made of commercial grade zinc coated steel conforming to

ASTM Designation A-526, not less than 14 gauge.

1. All assemblies shall be custom made welded units for doors, transoms,
sidelights, borrowed lights, and other openings, of types and styles as
shown on the drawings and schedules. Fabricate assemblies as full
welded profile unless otherwise indicated.

2. All finished work shall be strong and rigid, neat in appearance, square,
true, and free of defects, warp, or buckle.

3. Alignment anchor flange, jamb depths, trim, profile, and backbends, shall
be provided as shown on drawings.

4, Jamb alignment anchor flanges shall he welded and bent at an adequate

degree to establish anchorage in the concrete wall for the full height of
assembly while allowing unrestricted flow of concrete between EPS wall
members. Alignment anchor flanges shall assist in assembling and
aligning of ICF wall and shall be constructed such that concrete shall not
penetrate or fill hardware reinforcements or preps. Jamb alignment
anchor flanges shall be constructed of not less than 16 gauge

5. Head alignment anchor flanges shall run the entire length of the assembly
head and allow unrestricted flow of concrete between the EPS wall
members. Head alignment flanges shall assist in assembling and
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aligning of ICF wall. Head alignment anchor flanges shall be constructed
of not less than 14 gauge, unless hardware preps, reinforcements, etc.
are required at head in which case the alighment flange shall be of not
less than 12 gauge and shall be positioned in such a way to provide
adequate hardware reinforcing as required.

Exterior assembly fagade shall extend to cover air space and align with
exterior building fagade in such a way as to eliminate the need for the
returning brick.

Where so required by wall conditions, one or both of the interior jambs of
the assemblies shall be constructed with drywall channels allowing
drywall to easily be aligned and leaving a finished appearance.

Corner joints shall have all contact edges closed tight, with trim faces
mitered and continuously welded.

When shipping limitations so dictate, assemblies for larger openings shall
be fabricated in sections designed for splicing in the field by erector.
Assemblies for multiple or special openings shall have mullion and/or rail
members which are closed tubular shapes. All joints between faces of
abutting members shall be securely welded and finished smooth.

Dust Cover boxes of not thinner than 26 gauge steel shall be provided at
all hardware mortises on assemblies.

Applied glazing stops shall be of cold rolled steel, not less than 18 gauge
thickness, butted at corner joints and secured to the assembly with
counter sunk cadmium or zinc plated screws.

All assemblies with sills greater than 24” in width shall be furnished with
vibrator pockets as shown on plan details.

C. Hardware Reinforcements

1.

Assemblies shall be mortised, reinforced, drilled and tapped at the factory
for fully templated mortised hardware only, in accord with approved
hardware schedule and templates provided by the hardware contractor.
Hardware contractor shall furnish physical hardware samples as
requested. Where surface mounted hardware is to be applied,
assemblies shall have reinforcing plates; all drilling and tapping shall be
done by erector.

Minimum thicknesses of hardware reinforcing plates shall be as follows:
a. *Hinge and Pivot Reinforcing — 7 gauge

b. *Strike Reinforcement — 11 gauge

C. * Flushbolt Reinforcement —~ 11 gauge

d. *Closer, surface mounted hardware, hold open arms ~ 12 gauge

D. Floor Anchors

1.

2.

Floor Anchors shall be securely welded on the inside of each jamb, with
two provided at each jamb for floor anchorage.

Where so scheduled or required by construction methods, the floor
anchors shall be securely welded to the outside of each jamb with four
holes to fasten below slab. Where required assemblies shall be
constructed with 4” bottom extensions to the jambs or as shown on the
drawings.

03131-4




SKRECC Corporate Offices SECTION 03131

Somerset, KY

2.3

INSULATED CONCRETE FORMS ACCESSORIES
INTEGRATED ASSEMBLIES

FINISHING

A

A. Apply manufacturer standard primer immediately after cleaning and

pretreating.

1. Finish: After fabrication, all tool marks and surface imperfections shall be
removed, and exposed faces of all welded joints shall be dressed smooth.
Assemblies shall then be chemically treated to insure maximum paint
adhesion and shall be coated on all accessible surfaces with a rust
inhibitive primer which is fully cured before shipment.

PART 3 EXECUTION

3.1

3.2

SITE PROTECTION AND PREPARATION

A

It shall be the responsibility of the General Contractor to see that any scratches
caused in shipping or handling are promptly cleaned and touched-up with rust
inhibitive primer.

INSTALLATION

A

Place assemblies accurately in position, plumbed, aligned, and braced securely
to receive temporary construction loads. Place ICF wall snug and tight in
position with wall pushed all the way against the inside of jamb. If outside floor
anchors are used, attach as shown and detail below slab.

Assemblies are permanent units and require to be “set” square and plum to
receive final doors and hardware as specified in other sections. Assembilies
must be periodically checked during wall erection and initial set-up.

Avoid discharging concrete from pump (limit impact and pumping head) directly
on assembly head and jambs. Concrete should be placed such that vibration
and impact is limited and concrete flows along head and jambs until covered
completely.

Concrete placement needs to be “balanced” on both sides of the assembly jambs
(with one foot maximum differential). Unbalanced loads could cause twisting and
forque on assembly if not braced with sufficient “X-Bracing” or “Bulkhead”.

Bracing should occur within the concrete area of the assembly and spread with
blocking.

Various bracing options and pour sequences should be discussed, determined,
and addressed as specified within Part 1 — Section 1.05 C. Wall thickness, pour
sequence, outside jamb floor anchors, concrete load above head, etc. will all
determine bracing required for handling temporary construction loads.
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3.3 CLEANING AND TOUCH UP
A. Remove any concrete debris on assembly which occurred during installation.
B. Immediately after erection, sand smooth any rusted or damaged areas of prime
coat on door assemblies and apply touch-up of compatible air-drying primer.
Repair with galvanizing repair paint in accordance with manufacturer’s written
instructions if needed.
34 SCHEDULES

A. Refer to Door and Window details on drawings AB.1, A6.2, A6.3 and A6.4

END OF SECTION
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SECTION 033000 — CAST-IN-PLACE CONCRETE
PART 1 — GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A.  This Section specifies cast-in-place concrete, including formwork, reinforcing, mix
design, placement procedures, and finishes. This section applies to concrete work
shown on the structural drawings. See Division 2 for site concrete.

B.  Cast-in-place concrete includes the following:

Foundations and footings.
Slabs-on-grade.

Fill for steel deck.
Foundation walls.

Shear walls.

Load-bearing building walls.
Building frame members.
Equipment pads and bases.
Fill for steel pan stairs.

©CONOO_WN =

C. Related Sections: The following Sections contain requirements that relate to this
Section:

1. Division 1 Section “Structural Special Inspection.”

2. Division 3 Section “Permanent Forms — Insulated Concrete Forms.”
3. Division 5 Section “Steel Deck.”

4, Division 7 Section “Thermal and Moisture Protection.”

D. Coordination: Unless other satisfactory agreements are specifically entered into by
contractors concerned, all miscellaneous iron and steel, sleeves, anchors, etc.,
required by work of other contractors, will be furnished and installed by such other
contractors with the cooperation of this contractor.

1.3 SUBMITTALS

A. General: Submit according to Conditions of the Contract and Division 1
Specification Sections.

B. Product data for proprietary materials and items, including reinforcement and
forming accessories, admixtures, patching compounds, waterstops, joint systems,
curing compounds, dry-shake finish materials, and others if requested by
Architect/Engineer.
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C.

CAST-IN-PLACE CONCRETE

Shop drawings for reinforcement detailing, fabricating, bending, and placing
concrete reinforcement. Comply with ACI 315 “Manual of Standard Practice for
Detailing Reinforced Concrete Structures” showing bar schedules, stirrup spacing,
bent bar diagrams, and arrangement of concrete reinforcement. Include special
reinforcing required for openings through concrete structures.

1. Computer generated electronic structural construction document files (ACAD)
will be made available to the Contractor. The Contractor will be required to
sign the Engineer’s standard release of liability form and pay a handling fee of
$50.00 per drawing prior to receiving the drawing files. Rules for use of said
files shall be as defined in the CRSI “Code of Standard Practice” Sections
4.19 and 6.4.1.

2. Shop drawing resubmittals are reviewed for conformance with review marks
only. Any changes or questions originating on a resubmittal shall be clearly
clouded.

Submit drawings in the form of five (5) prints.

Shop drawings for formwork indicating fabrication and erection of forms for specific
finished concrete surfaces. Show form construction including jointing, special form
joints or reveals, location and pattern of form tie placement, and other items that
affect exposed concrete visually.

1. Architect/Engineer’'s review is for general architectural applications and
features only. Designing formwork for structural stability and efficiency is
Contractor’s responsibility.

Samples of materials as requested by Architect/Engineer, including names, sources,
and descriptions, as follows:

Color finishes.

Fiber reinforcement.
Reglets.

Waterstops.

Vapor retarder/barrier.
Form liners.

ook wWN =

Laboratory test reports for concrete mix design with the following data:

1. Method used to determine the proposed mix design (per ACI 301, Section 4).

2. Gradation and quantity of fine and coarse aggregates.

3 Proportions of all ingredients including all admixtures added either at the time

of batching or at the job site.

Water/cement ratio and water/cementitious ratio.

Slump — ASTM C143.

Certification and test results of the total water soluble chloride ion content of

the design mix — FHWA RD-77 or AASHTO T 260-84.

7. Air content of freshly mixed concrete by the pressure method, ASTM C231, or
the volumetric method, ASTM C173.

8.  Unit weight of concrete — ASTM C138.

o0 s

03300 - 2



SKRECC Corporate Offices SECTION 03300
Somerset, Kentucky CAST-IN-PLACE CONCRETE

9.  Strength at 7 and 28 days — ASTM C39. Document strength on basis of
previous field experience or trial mixtures, per ACI 301 Section 4. Submit
strength test records, mix design materials, conditions, and proportions for
concrete used for record of tests, standard calculation, and determination of
required average compressive strength.

10. Complete and include Structural Engineer's standard mix design submittal
form for each mix. A blank copy is included at the end of this section.

H. Laboratory test reports for concrete materials or material certificates in lieu of
material laboratory test reports. Material certificates shall be signed by manufacturer
and Contractor, certifying that each material item complies with or exceeds specified
requirements. Provide certification from admixture manufacturers that chloride
content complies with specification requirements.

l. Drawings showing proposed construction and/or contraction joint locations.
J. Minutes of preinstallation conference.
1.4 QUALITY ASSURANCE
A.  Codes and Standards: Comply with provisions of the following codes, specifications,
and standards, except where more stringent requirements are shown or specified.
Each contractor having reference to ACl Documents shall maintain copies of same

on project site.

AMERICAN CONCRETE INSTITUTE

1. ACI 117-90 — Tolerance for Concrete Construction and Material.

2.  ACI 211.1-91 — Selecting Proportions Normal, Heavyweight and Mass.

3.  ACI 301.1-96 — Specification for Structural Concrete for Buildings.

4.  ACI 302.1R-96 — Guide for Concrete Floor and Slab Construction.

5.  ACI 304.2R-95 — Placing Concrete by Pumping Methods.

6. ACI 305R-91 — Hot Weather Concreting.

7.  ACI 306R-88 ~ Cold Weather Concreting.

8.  ACI 308-92 — Standard Practice for Curing Concrete.

9.  ACI 209R-87 — Guide for Consolidation of Concrete.

10. ACI 311 — Recommended Practice for Concrete Inspection.

11.  ACI 315-92 — Details and Detailing of Concrete Reinforcement.

12.  ACI 318-05 — Building Code Requirements for Reinforced Concrete and
Commentary.

13. ACI 347R-94 — Guide to Formwork for Concrete.

AMERICAN SOCIETY FOR TESTING AND MATERIAL (ASTM)

1. ASTM AB2 — Specification for Steel Wire, Plain, for Concrete Reinforcement.

2. ASTM A185 — Specification for Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement.

3. ASTM A615 — Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

4. ASTM C31 - Practice for Making and Curing Concrete Test Specimens in the
Field.

5.  ASTM C33 - Specification for Concrete Aggregates.
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ASTM C39 - Test Method for Compressive Strength of Cylindrical Concrete

Specimens.

7. ASTM C94 - Specification for Ready-Mixed Concrete.

8. ASTM C143 - Test Method for Slump of Hydraulic Cement Concrete.

9. ASTM C150 --Specification for Portland Cement.

10. ASTM C171 — Specification for Sheet Materials for Curing Concrete.

11.  ASTM C172 - Practice for Sampling Freshly Mixed Concrete.

12. ASTM C231 — Test Method for Air Content of Freshly Mixed Concrete by the
Pressure Method.

13. ASTM C260 — Specification for Air-Entraining Admixtures for Concrete.

14. ASTM C309 - Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.

15.  ASTM C494 - Specification for Chemical Admixtures for Concrete.

16. ASTM C618 - Specification for Fly Ash and Raw or Calcined Natural
Pozzolan for use as a Mineral Admixture in Portland Cement Concrete.

17. ASTM C820 — Steel Fibers for Fiber Reinforced Concrete.

18. ASTM C881 - Specification for Epoxy Resin Base Bonding Systems for
Concrete.

19. ASTM C1116 —~ Specification for Fiber-Reinforced Concrete and Shotcrete.

20. ASTM E-329 - Inspecting and Testing Agencies for Concrete, Steel, and

Bituminous Materials as Used in Construction.

CONCRETE REINFORCING STEEL INSTITUTE (CRSI):
1. CRSI - Manual of Standard Practice.
2. CRSI 63 — Recommended Practice for Placing Reinforcing Bars.
3. CRSI 65 - Recommended Practice for Placing Bar Nomenclature.

B. Qualifications of Workers: Use adequate numbers of skilled workers who are
thoroughly trained and experienced in the necessary crafts and who are completely
familiar with the specified requirements and the methods needed for proper
execution of the work required by this Division.

PART 2 - PRODUCTS
2.1 FORM MATERIALS

A.  Forms for Exposed Finish Concrete: HDO/MDO faced plywood, metal, metal-framed
plywood faced, or other acceptable panel-type materials to provide continuous,
straight, smooth, exposed surfaces. Furnish in largest practicable sizes to minimize
number of joints and to conform to joint system shown on drawings.

1. Joints in formwork shall align with rustication joints shown on the design
drawings. Coordinate placement with Architect/Engineer.

2. Layout formwork with full form pieces (sheets) at the exposed portion of wall.
Partial pieces are to be used as required, with the preferred location being
below grade or above ceiling.

B. Form-facing panels for Exposed (Architectural) Finish Concrete: New exterior grade
HDO/MDO faced plywood panels to provide continuous, straight, smooth, and true
architectural exposed concrete surfaces, complying with DOC Ps1, “B-B (Concrete
Form)”, Class 1 or better, mill-applied release agent and edge sealed, with each
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piece bearing legible inspection trademark. Furnish in largest practicable sizes to
minimize number of joints and to conform to joint pattern and spacing indicated on
Drawings.

1. Joints in formwork shall align with rustification joints shown on the design
drawings. Coordinate placement with Architect/Engineer.

2. Layout formwork with full form pieces (sheets) at the exposed portion of wall.
Partial pieces are to be used as required, with the preferred location being
below grade or above ceiling.

C. Forms for Unexposed Finish Concrete: Plywood, lumber, metal or another
acceptable material. Provide lumber dressed on at least two edges and one side for
tight fit.

D. Forms for Textured Finish Concrete: Units of face design, size, arrangement, and
configuration to match Architect/Engineer's control sample. Provide solid backing
and form supports to ensure stability of textured form liners.

E. Forms for Cylindrical Columns and Supports: Metal, glass-fiber-reinforced plastic, or
paper or fiber tubes that will produce smooth surfaces without joint indications.
Provide units with sufficient wall thickness to resist wet concrete loads without
deformation.

F.  Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to support
weight of placed concrete without deformation.

G. Carton Forms: Biodegradable paper surface, treated for moisture-resistance,
structurally sufficient to support weight of plastic concrete and other superimposed
loads.

H. Form Release Agent: Provide commercial formulation form release agent with a
maximum volatile organic compounds (VOCs), not to exceed those allowable by
jurisdictional regulations, that will not bond with, stain, or adversely affect concrete
surfaces and will not impair subsequent treatments of concrete surfaces.

l. Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form
ties designed to prevent form deflection and to prevent spalling of concrete upon
removal. Provide units that will leave no metal closer than 1 ¥ inches to the plane of
the exposed concrete surface.

1. Coordinate pattern of tie holes with Architect/Engineer on all concrete wall
exposed to view.

J. Chamfer Strips: Dressed wood, % by % inch, minimum and as shown on Drawings;
non-staining; in longest practical lengths.

K.  Rustification Strips: Dressed wood with sides beveled and back kerfed as shown on
Drawings; non-staining; in longest practical lengths.

L. Form Joint Tape: Compressible foam tape; pressure sensitive; AAMASOO,
“Specification 810.1, Expanded Cellular Glazing Tape”; minimum % inch thick.
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M.  Form Joint Sealant: Elastomeric sealant complying with ASTM C920; Type M or S,
Grade NS, that adheres to form joint substrates.

N. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce
absorption of bleed water and prevent migration of set-retarding chemicals from
wood.

2.2 REINFORCING MATERIALS
A. Reinforcing Bars: ASTM A 615, Grade 60, deformed.

B. Galvanized Reinforcing Bars: ASTM A 767, Class I (2.0 oz. zinc psf), hot-dip
galvanized after fabrication and bending.

Epoxy-Coated Reinforcing Bars: ASTM A 775.

Steel Wire: ASTM A 82, plain, cold-drawn steel.

Welded Wire Fabric: ASTM A 185, welded steel wire fabric in flat sheets.
Deformed-Steel Welded Wire Fabric: ASTM A 497 in flat sheets.

Epoxy-Coated Welded Wire Fabric: ASTM A 884, Class A.

r & m m T O

Supports for Reinforcement: Bolsters, chairs, spacers, and other devices for
spacing, supporting, and fastening reinforcing bars and welded wire fabric in place.
Use wire bar-type supports complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where
base material will not support chair legs.
2. For exposed-to-view concrete surfaces where legs of supports are in contact
with forms, provide supports with legs that are protected by plastic (CRSI,
Class 1) or stainless steel (CRSI, Class 2).
I Weldable Reinforcing Bar: ASTM A 706.
2.3 CONCRETE MATERIALS

A.  Portland Cement: ASTM C 150, Type I. (high early strength when indicated), ASTM

C150, Type lIL.
1. Use one brand of cement throughout Project unless otherwise acceptable to
Architect/Engineer.

B. Fly Ash: ASTM C 618, Type C or F, except maximum loss on ignition: 3%.

C. Normal-Weight Aggregates: ASTM C 33 and as specified. Provide aggregates from
a single source for exposed concrete.
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1. For exposed exterior surfaces, do not use fine or coarse aggregates that
contain substances that cause spalling or surface discoloration due to

oxidation.

D. Water: Potable.

E. Fiber Reinforcement (where indicated). Polypropylene fibers engineered and
designed for secondary reinforcement of concrete slabs, complying with ASTM C
1116, Type lll, not less than % inch long.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Gilco Fibers, Cormix Construction Chemicals.

Durafiber, Durafiber Corp.

Fiberstrand, Euclid Chemical Co.

Fibermesh, Fibermesh Co., Div. Synthetic Industries, Inc.
Forta, Forta Corp.

Grace Fibers, W.R. Grace & Co.

g.  Polystrand, Metalcrete Industries.

~paooTw

F.  Air-Entraining Admixture (where indicated): ASTM C 260, certified by manufacturer
to be compatible with other required admixtures.

1.  Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Air-Mix or Perma-Air, Euclid Chemical Co.
Darex or Daravair Series, W.R. Grace & Co.
MB-VR or Micro-Air, Master Builders, Inc.
Sealtight AEA, W.R. Meadows, Inc.

Sika AER, Sika Corp.

Catexol A.E. 260, Axim Concrete Technologies.
RSA-10 or RAE-260, RussTech Admixtures, Inc.
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G. Water-Reducing Admixture: ASTM C 494, Type A.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Chemtard, ChemMasters Corp.

Eucon WR-75, Euclid Chemical Co.

WRDA Series, W.R. Grace & Co.

Pozzolith Normal or Polyheed, Master Builders, Inc.

Metco W.R., Metalcrete Industries.

Plastocrete 161, Sika Corp.

Catexol 1000N, Axim Concrete Technologies

LC-400P, LC-500, or FINISHEASE NC, RussTech Admixtures, Inc.
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H. High-Range Water-Reducing Admixture: ASTM C 494, Type F or Type G.
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1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Super P, Anti-Hydro Co., Inc.

Eucon 37, Euclid Chemical Co.

ADVA or Daracem Series, W.R. Grace & Co.
Rheobuild or Polyheed, Master Builders, Inc.
Superslump, Metalcrete Industries.

Sikament 300, Sika Corp.

Catexol 1000SP-MN, Axim Concrete Technologies.
SUPERFLO 2000RM, RussTech Admixtures, Inc.
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Water-Reducing, Accelerating Admixture: ASTM C 494, Type E.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Q-Set, Conspec Marketing & Manufacturing Co.
Accelguard 80, Euclid Chemical Co.

Daraset, W.R. Grace & Co.

Pozzutec 20, Master Builders, Inc.

Accel-Set, Metalcrete Industries.

LCNC-166, RussTech Admixtures, Inc.

N NN L.

J. Water-Reducing, Retarding Admixture: ASTM C 494, Type D.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Eucon Retarder 75, Euclid Chemical Co.
Daratard-17, W.R. Grace & Co.

Pozzolith R, Master Builders, Inc.

Plastiment, Sika Corporation.

Catexol 1000R, Axim Concrete Technologies.
LC-400R or LC-500, RussTech Admixtures, Inc.

~0 Q0T

K.  Shrinkage-Reducing Admixture

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. Eucon SRA, Euclid Chemical.

b.  Tetraguard AS20, Master Builders, Inc.

c. SRA-157, RussTech Admixtures, Inc.
L. Corrosion Inhibitor: ASTM C494, Type C.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. DCI, W.R. Grace & Co.
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b. Rheocrete CNI, Master Builders, Inc.
C. Sika CNI, SIKA.
d. RUSSTECH RCI, RussTech Admixtures, Inc.

M.  Prohibited Admixtures: Calcium chioride thiocyanates or admixture containing more
than 0.05 percent chloride ions.

24 RELATED MATERIALS

A.  Reglets: Where sheet flashing or bituminous membranes are terminated in reglets,
provide reglets of not less than 0.0217-inch thick (26-gage) galvanized sheet steel.
Fill reglet or cover face opening to prevent intrusion of concrete or debris.

B.  Dovetail Anchor Slots: Hot-dip galvanized sheet steel, not less than 0.0336 inch
thick (22 gage) with bent tab anchors. Fill slot with temporary filler or cover face
opening to prevent intrusion of concrete or debris.

C. Headed Steel Studs: ASTM A 108, Grade 1015 through 1020, cold finished carbon
steel, AWS D1.1, Type B. Dimensions shall comply with AISC specifications.

D. Thermoplastic Elastomeric Rubber Waterstops (For Chemical and Fuel
Containment):

1.  The Waterstop for use in non-moving concrete joints shall be 6” x 3/16”
Westec Waterstop by Barrier Technologies, Inc., Petrostop by Vinylex, or
other approved.

2.  Surfaces shall be reasonably smooth and will have either a formed or float
finish.

3. Cut ends square, using a razor knife or circular saw equipped with a carbide
tipped blade. Weld splices per manufacturer’'s recommendations.

E.  Polyvinyl Chioride Waterstops: Corps of Engineers CRD-C 572.

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

“Acmaseal” Acme Highway Products Corporation.
Watson Bowman Associates.

The Burke Co.

Greenstreak Plastic Products Co.

W.R. Meadows, Inc.

Progress Unlimited.

Schlegel Corp.

Vinylex Corp.

S@ 0 a0 Ty

F.  Premolded Interior and Exterior Joint Filler: Non-impregnated, flexible, synthetic
foam with standard bonding agent to hold in place.

G. Expansion Joint Filler: Open celled, vulcanized elastomeric, polyvinyl chloride seal
strip.
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H. Vapor Retarder. Provide vapor retarder where indicated that is resistant to
deterioration when tested according to ASTM E 154, as follows:

1. Polyethylene sheet not less than 10 mils thick conforming to ASTM E 1745
Class C.

2. Polyolefin/Resin or mult-ply extrusion coated polyethylene sheet not less than
10 mils thick conforming to ASTM E 1745 Class A. Maximum water vapor
permeance when tested to ASTM E96 and ASTM F1249 of 0.036 perms.
Minimum tensile strength when tested to ASTM D882 of 52 Ibs-forcefinch.

a. Perminator Vapor-Mat with Perminator Tape Seal. W.R. Meadows, Inc.
Hampshire, lllinois.

b. Stego Wrap with Stego Tape Seal. Stego Industries, LLC. San Juan
Capistrano, California.

C. Viper Vaporcheck with manufacturer's recommended tape seal.
Insulation Solutions, Inc. East Peoria, lllinois.

I Vapor Barrier: Provide vapor barrier where indicated that is resistant to deterioration
when tested according to ASTM E 154, as follows:

1. Polyolefin/Resin sheet not less than 15 mils thick conforming to ASTM E 1745
Class A. Maximum water vapor permeance when tested to ASTM E96 and
ASTM F1249 of 0.012 perms. Minimum tensile strength when tested to ASTM
D882 of 76 Ibs-force/linch. Stego Wrap with Stego Tape Seal. Stego
Industries, LLC. San Juan Capistrano, California.

2. Heavy Duty conforming to ASTM E 1993: Premolded Membrane Vapor Seal
with Plasmatic Core and adhesive. Roll stock. W.R. Meadows, Inc.,
Hampshire, lllinois.

J. Nonslip Aggregate Finish: Provide fused aluminum oxide granules or crushed emery
as the abrasive aggregate for a nonslip finish where indicated, with emery
aggregate containing not less than 50 percent aluminum oxide and not less than 25
percent ferric oxide. Use material that is factory-graded, packaged, rustproof,
nonglazing, and unaffected by freezing, moisture, and cleaning materials.

K.  Absorptive Cover: Burlap cloth made from jute or kenaf, weighing approximately 9
oz. per sq. yd., complying with AASHTO M 182, Class 2.

L.  Moisture-Retaining Cover: One of the following, complying with ASTM C 171.

1. Waterproof paper.
2. Polyethylene film.
3. Polyethylene-coated burlap.

M. Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type |, Class B.
1. Provide material that has a maximum volatile organic compound (VOC) rating
not to exceed those allowable by jurisdictional regulations.

2. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:
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Highseal, Conspec Marketing and Mfg. Co.
Sealco-VOC, Cormix Construction Chemicals.

Safe Cure and Seal, Dayton Superior Corp.
Aqua-Cure, Euclid Chemical Co.

Dress & Seal WB, L&M Construction Chemicals, Inc.
Masterkure 100W, Master Builders, Inc.

Vocomp-20, W.R. Meadows, Inc.

Metcure, Metalcrete Industries.

Stontop CS1, Stonhard, Inc.

~T@Tme 0T

N.  Evaporation Control: Monomolecular film-forming compound applied to exposed
concrete slab surfaces for temporary protection from rapid moisture loss.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Aguafilm, Conspec Marketing and Mfg. Co.
Eucobar, Euclid Chemical Co.

E-Con, L&M Construction Chemicals, Inc.
Confilm, Master Builders, Inc.

Waterhold, Metalcrete Industries.

EVRT, RussTech Admixtures Inc.

~ooaooTw

0. Bonding Agent: Polyvinyl acetate or acrylic base.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. Polyvinyl Acetate (Interior Only):

1)  Superior Concrete Bonder, Dayton Superior Corp.
2)  Euco Weld, Euclid Chemical Co.

3) Weld-Crete, Larsen Products Corp.

4) Everweld, L&M Construction Chemicals, Inc.

5)  Herculox, Metalcrete Industries.

6) Ready Bond, Symons Corp.

b.  Acrylic or Styrene Butadiene:

1)  Acrylic Bondcrete, The Burke Co.

2)  Strongbond, Conspec Marketing and Mfg. Co.
3) Day-Chem Ad Bond, Dayton Superior Corp.
4)  SBR Latex, Euclid Chemical Co.

5) Daraweld C, W.R. Grace & Co.

6) Hornweld, A.C. Horn, Inc.

7)  Everbond, L&M Construction Chemicals, Inc.
8)  Acryl-Set, Master Builders, Inc.

9) Intralok, W.R. Meadows, Inc.

10) Acrylpave, Metalcrete Industries.

11) Sonocrete, Sonneborn-Chemrex.

12) Stonlock LB2, Stonhard, Inc.
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13) Strong Bond, Symons Corp.

P. Epoxy Adhesive: ASTM C 881, two-component material suitable for use on dry or
damp surfaces. Provide material type, grade, and class to suit Project requirements.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

Burke Epoxy M.V., The Burke Co.

Spec-Bond 100, Conspec Marketing and Mfg. Co.
Resi-Bond (J-58), Dayton Superior.

Euco Epoxy System #452 or #620, Euclid Chemical Co.
Epoxtite Binder 2390, A.C. Horn, Inc.

Epabond, L&M Construction Chemicals, Inc.
Concresive Standard Liquid, Master Builders, Inc.
Rezi-Weld 1000, W.R. Meadows, Inc.

Metco Hi-Mod Epoxy, Metalcrete Industries.
Sikadur 32 Hi-Mod, Sika Corp.

Stonset LV5, Stonhard, Inc.

R-600 Series, Symons Corp.

AT T SQ 00T

Q. Injection Adhesive System (For Reinforcing Dowels): two-component material
consisting of acrylic resin, hardener, cement and water, suitable for use on dry or
damp surfaces.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a.  HIT HY150, Hilti.
b.  Acrylic-Tie, Simpson StrongTie.
c.  Acrylic-7, Red Head.

R. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive,
nonstaining grout containing selected silica sands, portland cement, shrinkage
compensating agents, plasticizing and water-reducing agents, complying with ASTM
C1107, of consistency suitable for application, and a 30-minute working time. Grout
to have a minimum compressive strength at 28 days of 5,000 psi when applied in a
fluid consistency.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

NS Grout, The Euclid Company.
Five Star Grout, U.S. Grout Corp.
Masterflow 713, Master Builders.
Sikagrout 212, SIKA.

aooTo

S. Penetrating Concrete Sealer (where indicated): The sealer shall be a siloxane
based compound which has a 92% chloride ion screen and a repellency factor of
92% when tested in accordance with NCHRP #244, Test Method. In addition, the
sealer-treated concrete must exhibit no scaling when exposed to 125 cycles of
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freezing and thawing. The system shall conform to ASTM C957-81. The tests must
be made by an independent testing laboratory.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. Environseal, Hydrozo Company.
b. Euco-Guard, Euclid Chemical Co.

2.5 PROPORTIONING AND DESIGNING MIXES

A.  Prepare design mixes for each type and strength of concrete by either laboratory
trial batch or field experience methods as specified in ACI 301. For the trial batch
method, use an independent testing agency acceptable to Architect/Engineer for
preparing and reporting proposed mix designs. Trial batch and field experience tests
shall have been performed within 12 months of submittal date. Use mix design
submittal form included at the end of this section.

1. Do not use the same testing agency for field quality control testing.

2. Limit use of fly ash to not exceed 25 percent of the total cementitious material
content by weight. Use of fly ash in concrete for use in polished concrete floor
systems is prohibited.

B.  Submit written reports to Architect/Engineer of each proposed mix for each class of
concrete at least 15 days prior to start of Work. Do not begin concrete production
until proposed mix designs have been reviewed by Architect/Engineer. The
approved mix designs shall be used throughout this project unless changes are
approved by the Architect/Engineer prior to use.

C. The specified compressive strengths (f'c) of the concrete for each portion of the
Structure and minimum cement content shall be as follows:

CLASS WHERE USED REQUIRED MINIMUM
28-DAY CEMENTIOUS
STRENGTH MATERIAL ;
' CONTENT-POUNDS
PER CUBIC YARD
I Footings 3,000 psi 470
| Interior Slabs on Grade, Grade 4,000 psi 550

Beams, Framed Slabs, Slabs on
Metal Deck, Beams, Columns, and

Walls
v Exterior and other concrete exposed 4,500 psi 564
to weather (max.w/c=.45)
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With an approved water-reducing agent, minimum cement content may be reduced by 47
pounds of cement per cubic yard.

D. Water/Cement Ratio: All concrete subject to freezing and thawing shall have a
maximum water/cement ratio of 0.50 (4000 psi by 28 days). All concrete subjected
to deicers and/or required to be watertight shall have a maximum water/cement ratio
of 0.45 (4500 psi by 28 days). All reinforced concrete subjected to brackish water,
salt spray, or deicers shall have a maximum water/cement ratio of 0.40 (5000 psi by
28 days). All trowel finished interior slabs, subjected to vehicular fraffic, shall have a
maximum w/c ratio of 0.48. All concrete for polished concrete floor system shall
have a maximum water/cement ratio of 0.42.

E. Slump Limits: Proportion and design mixes to result in concrete slump at point of
placement as follows:

1. Ramps and sloping surfaces: Not more than 3 inches.

2. Drilled piers: Not less than 4 inches and not more than 6 inches.

3 Reinforced foundation systems: Not less than 1 inch and not more than 3
inches.

4.  Concrete containing mid-range or high-range water-reducing admixture: Not
more than 8 inches after adding admixture to 2-to-3-inch slump concrete.

5. Other concrete: Not more than 4 inches.

F.  Adjustment to Concrete Mixes: Mix design adjustments may be requested by
Contractor when characteristics of materials, job conditions, weather, test results, or
other circumstances warrant, as accepted by Architect/Engineer. Laboratory test
data for revised mix design and strength results must be submitted to and accepted
by Architect/Engineer before using in Work.

G. Fiber Reinforcement: Add at manufacturer's recommended rate but not less than
1.5 Ib per cu. yd.

H. Flowable fill: Provide blend of cement, flyash, and sand with minimum cementitious
content as follows:

1. Excavatable flowable fill: 100 Ib cement and 250 Ib fly ash per cubic yard.
2. Structural flowable fill (250 psi): 175 Ib cement and 200 ib fly ash per cubic
yard.

2.6  ADMIXTURES

A. Use water-reducing admixture or high-range water-reducing admixture
(superplasticizer) in concrete, as required, for placement and workability and in all
pumped concrete, concrete for heavy-use industrial siabs, architectural concrete,
parking structure slabs, concrete for polished concrete floor system, and concrete
required to be watertight.

B. Use accelerating admixture in concrete slabs placed at ambient temperatures below
50 deg F (10 deg C).
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C. Use shrinkage-reducing admixture in all concrete for polished concrete floor system.
Dosage rate to be 2% by weight cementitious material. Coordinate compatibility
with other admixtures and polished floor system.

D. Use air-entraining admixture in exterior exposed concrete unless otherwise
indicated. Add air-entraining admixture at manufacturer’s prescribed rate to result in
concrete at point of placement having total air content with a tolerance of plus or
minus 1 %2 percent within the following limits:

1. Concrete structures and slabs exposed to freezing and thawing, deicer
chemicals, or hydraulic pressure:

a. 5.5 percent for 1 2-inch maximum aggregate.
b. 6.0 percent for 1-inch maximum aggregate.
C. 6.0 percent for %-inch maximum aggregate.
d. 7.0 percent for z-inch maximum aggregate.

2. Other concrete not exposed to freezing, thawing, or hydraulic pressure, or to
receive a surface hardener: 2 to 4 percent air.

3.  Total air content for lightweight concrete: 6+2 percent air.

4, Interior slabs, especially those incorporating dry shake finish and concrete for
polished concrete floor system, shall not be air entrained. Total air content in
concrete to receive dry shake finish shall be less than 3%.

E. Use admixtures for water reduction and set accelerating or retarding in strict
compliance with manufacturer’s directions.

2.7 CONCRETE MIXING
A. Ready-Mixed Concrete: Comply with requirements of ASTM C 94, and as specified.

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, and when
air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time
to 60 minutes.

PART 3 - EXECUTION
3.1 GENERAL

A. Coordinate the installation of joint materials, vapor retarder/barrier, and other related
materials with placement of forms and reinforcing steel.

3.2 FORMS

A.  General: Design, erect, support, brace, and maintain formwork to support vertical,
lateral, static, and dynamic loads that might be applied until concrete structure can
support such loads. Construct formwork so concrete members and structures are of
correct size, shape, alignment, elevation, and position. Maintain formwork

- construction tolerances and surface irregularities complying with the following ACI
347 limits:

CAST-IN-PLACE CONCRETE 03300 - 15



SKRECC Corporate Offices SECTION 03300
Somerset, Kentucky CAST-IN-PLACE CONCRETE

1. Provide Class A tolerances for concrete surfaces exposed to view.
2. Provide Class C tolerances for other concrete surfaces.

Construct forms to sizes, shapes, lines, and dimensions shown and to obtain
accurate alignment, location, grades, level, and plumb work in finished structures.
Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications,
reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other
features required in the Work. Use selected materials to obtain required finishes.
Solidly butt joints and provide backup at joints to prevent cement paste from leaking.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush plates or wrecking plates where stripping may damage cast
concrete surfaces. Provide top forms for inclined surfaces where slope is too steep
to place concrete with bottom forms only. Kerf wood inserts for forming keyways,
reglets, recesses, and the like for easy removal.

Provide temporary openings for clean-outs and inspections where interior area of
formwork is inaccessible before and during concrete placement. Securely brace
temporary openings and set tightly to forms to prevent losing concrete mortar.
Locate temporary openings in forms at inconspicuous locations.

Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or
rubber chamfer strips fabricated to produce uniform smooth lines and tight edge
joints.

Forms for Slabs: Set edge forms, bulkheads, and intermediate screed strips for
slabs to achieve required elevations and contours in finished surfaces. Provide and
secure units to support screed strips using strike-off templates or compacting-type
screeds.

Provisions for Other Trades: Provide openings in concrete formwork to
accommodate work of other trades. Determine size and location of openings,
recesses, and chases from trades providing such items. Accurately place and
securely support items built into forms.

Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive
concrete. Remove chips, wood, sawdust, dirt, or other debris just before placing
concrete. Retighten forms and bracing before placing concrete, as required, to
prevent mortar leaks and maintain proper alignment.

3.3 VAPOR RETARDER INSTALLATION

A

C.

General: Place vapor retarder sheeting in position with longest dimension parallel
with direction of pour.

Lap joints 6 inches and seal with manufacturer's recommended mastic or pressure-
sensitive tape.

Install vapor retarder over 4" of compacted crushed stone.

3.4 PLACING REINFORCEMENT

CAST-IN-PLACE CONCRETE
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A.  General: Comply with Concrete Reinforcing Steel Institute’s recommended practice
for “Placing Reinforcing Bars,” for details and methods of reinforcement placement
and supports and as specified.

1. Avoid cutting or puncturing vapor retarder during reinforcement placement and
concreting operations. Repair damages before placing concrete.

B.  Deliver reinforcement to job site bundled, tagged and marked. Use waterproof tags
indicating bar size, length, and mark corresponding to placing drawings.

C. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that
reduce or destroy bond with concrete.

D. Accurately position, support, and secure reinforcement against displacement.
Locate and support reinforcing by metal chairs, runners, bolsters, spacers, and
hangers, as approved by Architect/Engineer.

1. Chair slab-on-grade welded wire fabric with continuous chairs spaced a
maximum of 4 feet on center. Provide additional chairs as required. Lift
welded wire fabric back into position between chairs where depressed during
concrete placement. Lifting welded wire fabric into position during concrete
placement without the use of chairs is not permitted.

E. Place reinforcement to maintain minimum coverages as indicated for concrete
protection. Arrange, space and securely tie bars and bar supports to hold
reinforcement in position during concrete placement operations. Set wire ties so
ends are directed into concrete, not toward exposed concrete surfaces.

1. Walls with reinforcing mats on each face shall have bent U-bar spacers tied to
each mat to hold spacing between mats. U-bar spacers shall be minimum #3
bars spaced a maximum of 6 feet on center horizontally and vertically with a
row of bars placed at the top of any wall over 4 feet tall.

2. All walls shall have chairs or bolsters placed between reinforcing mat(s) and
both form faces spaced a maximum of 6 feet on center to maintain clear
cover.

F.  Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at
least one full mesh and lace splices with wire.

G. Welding of reinforcing bars will not be permitted without approval of the
Architect/Engineer.

H.  When permitted, field bend bars cold, except during cold weather when moderate
heating is necessary to avoid brittle failures.

3.5 JOINTS

A.  Construction Joints: Locate and install construction joints so they do not impair
strength or appearance of the structure, as acceptable to Architect/Engineer.
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B.  Provide keyways at least 1 V% inches deep in construction joints in walls and slabs
and between walls and footings. Bulkheads designed and accepted for this purpose
may be used for slabs.

C. Place construction joints perpendicular to main reinforcement. Continue
reinforcement across construction joints except as indicated otherwise. Do not
continue reinforcement through sides of strip placements.

D. Use bonding agent on existing concrete surfaces that will be joined with fresh
concrete.

E.  Waterstops: Provide waterstops in construction joints below grade and as indicated.
Install waterstops to form continuous diaphragm in each joint. Support and protect
exposed waterstops during progress of Work. Field-fabricate joints in waterstops
according to manufacturer’s printed instructions.

F. Isolation Joints in Slabs-on-Grade: Construct isolation joints in slabs-on-grade at
points of contact between slabs-on-grade and vertical surfaces, such as column
pedestals, foundation walls, grade beams, and other locations as indicated.

1. Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.”

2. Hold top of premolded filler material down 2" from top of slab.

3 At locations where drawings do not specifically call for premolded filler,
provide bond breaker between slab and vertical surface. The vapor retarder
may be turned up and used for this purpose.

G. Contraction (Control) Joints in Slabs-on-Grade: Construct contraction joints in slabs-
on-grade to form panels of patterns as shown. Use saw cuts 1/8 inch wide by one-
fourth of slab depth or inserts ¥ inch wide by one-fourth of slab depth, unless
otherwise indicated.

1. Form contraction joints by inserting premolded plastic, hardboard, or
fiberboard strip into fresh concrete until top surface of strip is flush with slab
surface. Tool slab edges round on each side of insert. After concrete has
cured, remove inserts and clean groove of loose debris.

2.  Contraction joints may be formed by saw cuts as soon as possible after slab
finishing as may be safely done without dislodging aggregate.

3. Soft cut method may be used immediately after final finishing.

4. If joint pattern is not shown, provide joints not exceeding 15 feet in either
direction and located to conform to bay spacing wherever possible (at column
centerlines, half bays, third bays).

5.  Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.”

3.6 INSTALLING EMBEDDED ITEMS
A.  General: Set and build into formwork anchorage devices, anchor bolts, and other
embedded items required for other work that is attached to or supported by cast-in-
place concrete. Use setting drawings, diagrams, instructions, and directions
provided by suppliers of items to be attached.

B. Aluminum conduit shall not be installed in concrete.
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C. Install reglets to receive top edge of foundation sheet waterproofing and to receive
through-wall flashings in outer face of concrete frame at exterior walls, where
flashing is shown at lintels, relieving angles, and other conditions.

D. Install dovetail anchor slots in concrete structures as indicated on drawings.
3.7 PREPARING FORM SURFACES

A. General: Coat contact surfaces of forms with an approved, nonresidual, low-VOC,
form-coating compound before placing reinforcement.

B. Do not allow excess form-coating material to accumulate in forms or come into
contact with in-place concrete surfaces against which fresh concrete will be placed.
Apply according to manufacturer’s instructions.

1. Coat steel forms with a nonstaining, rust-preventative material. Rust-stained
steel formwork is not acceptable.
2. Do not spray reinforcing with form oil.

3.8 CONCRETE PLACEMENT

A. Inspection: Before placing concrete, inspect and complete formwork installation,
reinforcing steel, and items to be embedded or cast in. Notify other trades to permit
installation of their work.

B.  General: Comply with ACI 304, “Guide for Measuring, Mixing, Transporting, and
Placing Concrete,” and as specified. Concrete delivery tickets shall show:

Batch number.

Mix by number with cement content in pounds and maximum size aggregate.
Admixtures.

Air content.

Slump.

Time dispatched and discharged.
Date.

Contractor.

. Ready Mix Suppilier.

0. Project Name and Address.

1. Volume of Concrete.

SV NoOAWN =

C. If any water is added to the mix on the job, it must be approved by the
Architect/Engineer’s representative and delivery ticket noted with the amount of
water and signed by the Architect/Engineer's representative. The maximum
water/cement ratio of an approved mix design may not be exceeded.

1.  When the ambient air temperature is between 80 and 90 degrees Fahrenheit,

one (1) gallon of water per cubic yard of concrete may be added at the job site
to compensate for water evaporation during transit.
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2. When the ambient air temperature exceeds 90 degrees Fahrenheit, two (2)
gallons of water per cubic yard of concrete may be added at the job site to
compensate for water evaporation during transit.

D. Discharge concrete within 1 % hours after water has been added to the cement,
unless a longer time has been authorized by the Architect/Engineer. During hot
weather or other conditions contributing to a quick stiffening of the concrete, the
Architect/Engineer may require discharge in less than 1 2 hours.

E. Deposit concrete continuously or in layers of such thickness that no new concrete
will be placed on concrete that has hardened sufficiently to cause seams or planes
of weakness. If a section cannot be placed continuously, provide construction joints
as specified. Deposit concrete to avoid segregation at its final location. Do not allow
concrete to drop more than 5 feet or from a height which allows concrete to fall
against reinforcing.

F.  Placing Concrete in Forms: Deposit concrete in forms in horizontal layers no deeper
than 24 inches and in a manner to avoid inclined construction joints. Where
placement consists of several layers, place each layer while preceding layer is still
plastic to avoid cold joints. Do not subject concrete to any procedure that will cause
segregation. Deposit concrete as near as possible to the final position to avoid
segregation.

1. Consolidate placed concrete by mechanical Vvibrating equipment
supplemented by hand-spading, rodding, or tamping. Use equipment and
procedures for consolidation of concrete complying with ACI 309.

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the machine. Place vibrators 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 set. At each insertion, limit duration of
vibration to time necessary to consolidate concrete and complete embedment
of reinforcement and other embedded items without causing mix to segregate.

G. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous
operation, within limits of construction joints, until completing placement of a panel

or section.

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

2. Bring slab surfaces to correct level with a straightedge and strike off. Use bull
floats or darbies to smooth surface free of humps or hollows. Do not disturb
slab surfaces prior to beginning finishing operations.

3. Maintain reinforcing in proper position on chairs during concrete placement.

H. Cold-Weather Placement: When air temperature is expected to fall below 40
degrees Fahrenheit (4 deg C) within the first 72 hours after concrete placement,
comply with provisions of ACI 306 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.
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1. When mean daily air temperature is expected to fall below 40 deg F (4 deg C)
for more than three successive days after concrete placement, uniformly heat
water and aggregates before mixing to obtain a concrete mixture temperature
at point of placement as follows:

a. Notless than 55 deg F (13 deg C) or more than 75 deg F (24 deg C) for
concrete sections less than 12 inches in the least dimension (width or
thickness).

b. Not less than 50 deg F (10 deg C) or more than 70 deg F (21 deg C) for
concrete sections 12 inches or greater in the least dimension (width or
thickness).

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 accepted in mix designs.

l. Hot-Weather Placement: When hot weather conditions exist that would impair
quality and strength of concrete, place concrete complying with ACI 305 and as
specified.

1. Cool ingredients before mixing to maintain concrete temperature at time of
placement to below 90 deg F (32 deg C). Mixing water may be chilled 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. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that
steel temperature will not exceed the ambient air temperature immediately
before embedding in concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete.
Keep subgrade moisture uniform without puddles or dry areas.

4, Use water-reducing retarding admixture when required by high temperatures,
low humidity, or other adverse placing conditions, as acceptable to
ArchitectV/Engineer.

J. Pumping Concrete: Grout used to prime a pump shall not be placed in the forms of
any concrete exposed to view in the final structure.

3.9 INSULATED CONCRETE FORMS

A Finish to top of footings to receive permanent insulated concrete forms to within +/-
Ya" (6 mm) of level.

B. Coordinate footing step increments with standard insulating form height. With
Architect/Engineer's permission adjust footing step heights to match form height.
Minimum frost depth to footing shall be maintained.

C. Place concrete half-height of first course of formwork and allow to set overnight prior
to placing concrete full height of wall.

D. Concrete placement rate shall not exceed 4 feet (1.22 m) of lift per hour.
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E. Avoid completing a pour against a buck or in a corner. Terminate concrete pour at
the center of the longest wall when possible.

3.10 FINISHING FORMED SURFACES

A.  Rough-Formed Finish: Provide a rough-formed finish on formed concrete surfaces
not exposed to view in the finished Work or concealed by other construction. This is
the concrete surface having texture imparted by form-facing material used, with tie
holes and defective areas repaired and patched, and fins and other projections
exceeding Y inch in height rubbed down or chipped off.

B. Smooth-Formed Finish / Grout-Cleaned Finish: Provide a smooth-formed / grout-
cleaned finish on formed concrete surfaces exposed to view. Perform grout-cleaned
finish immediately after stripping forms and no later than 3 days after initial casting
of concrete.

1. This is an as-cast concrete surface obtained with selected form-facing
material, arranged in an orderly and symmetrical manner with a minimum of
seams. Repair and patch defective areas with fins and other projections
completely removed and smoothed.

2. Combine one part portland cement to one and one-half parts fine sand by
volume, and a 50:50 mixture of acrylic or styrene butadiene-based bonding
admixture and water to form the consistency of thick paint. Blend standard
portland cement and white portland cement in amounts determined by trial
patches so that final color of dry grout will match adjacent surfaces.

3.  Thoroughly wet concrete surfaces to prevent absorption of water from the
grout. Apply grout with brushes or spray gun uniformly to coat surfaces, and
fill small holes. Immediately after applying the grout, float the surface with a
cork or other suitable float, scouring the wall vigorously. While the grout is still
plastic the surface shall be finished with a sponge rubber float to remove all
excess grout. Finishing shall be done at the time when grout will not be pulled
from holes or depressions. Next allow the surface to dry thoroughly, then
vigorously rub with clean burlap to completely remove any dried grout and so
that there is no visible film of grout remaining. The entire cleaning operation
for any area must be completed on the day that it is started. Keep damp by
fog spray for at least 36 hours after rubbing.

C. Smooth-Formed Finish / Grout-Cleaned / Abrasive Blast Finish: Provide a smooth-
formed / grout-cleaned / abrasive blast finish on formed concrete surfaces exposed
to view in public areas. Concrete walls in mechanical and storage type rooms do
not require an abrasive finish. Perform grout-cleaned finish immediately after
stripping forms and no later than 3 days after initial casting of concrete. Perform
abrasive blasting after compressive strength of concrete exceeds 2,000 psi.
Coordinate with formwork removal to ensure that surfaces to be abrasive blasted
are treated at same age for uniform results.

1.  This is an as-cast concrete surface obtained with selected form-facing
material, arranged in an orderly and symmetrical manner with a minimum of
seams. Special care should be taken to avoid consolidation problems. Where
required, repair and patch defective areas with fins and other projections
completely removed and smoothed.
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2. Combine one part portland cement to one and one-half parts fine sand by
volume, and a 50:50 mixture of acrylic or styrene butadiene-based bonding
admixture and water to form the consistency of a thick paste. Blend standard
portland cement and white portland cement in amounts determined by trial
patches so that final color of dry grout will match adjacent surfaces.

3. Cut out areas of deep honeycomb with segregated aggregate. Repair tie
holes, air holes larger than 2" and honeycombing with grout. Thoroughly wet
concrete surfaces to prevent absorption of water from the grout. Apply grout
with cork float, scouring vigorously to fill holes and pockets and create a
uniform surface. The entire cleaning operation for any area must be
completed on the day that it is started. Keep damp by fog spray for at least 36
hours after rubbing. If patching cannot meet an architectural grade finish,
Contractor shall replace entire area at no additional cost to Owner.

4, Once concrete has reached desired compressive strength begin abrasive-
blast finish. Perform abrasive-blast finishing in as continuous operation as
possible, maintaining continuity of finish on each surface or area of work.
Maintain required patterns or variances in depths of blast to match design
reference sample or mockup.

5.  Abrasive blast corners and edges of patterns carefully, using backup boards,
to maintain uniform corner or edge line. Determine type of nozzle, nozzle
pressure, and blasting techniques required to match design reference sample
or mockup.

6. Depth of Cut: Use an abrasive grit of proper type and gradation to expose
aggregate and surrounding matrix surfaces to match design reference sample
or mockup, as follows:

a. Light: Expose fine aggregate with occasional exposure of coarse
aggregate and uniform color; with maximum reveal of 1/16 inch. Where
directed by Architect/Engineer to correct poor concrete appearance,
proceed to medium depth of cut to generally expose coarse aggregate;
with a slight reveal, a maximum of 14" at no additional cost to Owner.

D. Smooth-Formed Finish: Provide a smooth-formed finish on formed concrete
surfaces to be covered with a coating or covering material applied directly to
concrete, such as waterproofing, dampproofing, veneer plaster, painting, or another
similar system. This is an as-cast concrete surface obtained with selected form-
facing material, arranged in an orderly and symmetrical manner with a minimum of
seams. Repair and patch defective areas with fins and other projections completely
removed and smoothed.

E. Smooth-Rubbed Finish: Provide smooth-rubbed finish on scheduled concrete
surfaces that have received smooth-formed finish treatment not later than 1 day
after form removal.

1. 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.

F. 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
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formed surfaces uniformly across adjacent unformed surfaces unless otherwise
indicated.

3.11 MONOLITHIC SLAB FINISHES

A.  Scratch Finish: Apply scratch finish to monolithic slab surfaces to receive concrete
floor topping or mortar setting beds (thick-set) for tile, portland cement terrazzo, and
other bonded applied cementitious finish flooring material, and where indicated.

1. After placing slabs, finish surface to specified tolerances for floor flatness and
floor levelness measured according to ASTM E 1155. Slope surfaces
uniformly to drains where required. After leveling, roughen surface before final
set with stiff brushes, brooms, or rakes.

B.  Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and
other finishes as specified; slab surfaces to be covered with membrane or elastic
waterproofing, membrane or elastic roofing, or sand-bed terrazzo; and where
indicated.

1. After screeding, consolidating, and leveling concrete slabs, do not work
surface until ready for floating. Begin floating, using float blades or float shoes
only, when surface water has disappeared, or when concrete has stiffened
sufficiently to permit operation of power-driven floats, or both. Consolidate
surface with power-driven floats or by hand-floating if area is small or
inaccessible to power units. Finish surfaces to specified tolerances for floor
flatness and floor leveiness measured according to ASTM E 1155. Cut down
high spots and fill low spots. Uniformly slope surfaces to drains. Immediately
after leveling, refloat surface to a uniform, smooth, granular texture.

C. Trowel Finish: Apply a trowel finish to monolithic slab surfaces exposed to view and
slab surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile,
paint, or another thin film-finish coating system.

1.  After floating, begin first trowel-finish operation using a power-driven trowel.
Begin final troweling when surface produces a ringing sound as trowel is
moved over surface. Consolidate concrete surface by final hand-troweling
operation, free of trowel marks, uniform in texture and appearance, and finish
surface to specified tolerances for floor flatness floor levelness measured
according to ASTM E 1155. Grind smooth any surface defects that would
telegraph through applied floor covering system.

D. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with
thin-set mortar, apply a trowel finish as specified, then immediately follow by slightly
scarifying the surface with a fine broom.

E. Nonslip Broom Finish: Apply a nonslip broom finish to exterior concrete platforms,
steps, and ramps, and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen concrete surface by

brooming with fiber-bristle broom perpendicular to main traffic route.
Coordinate required final finish with Architect/Engineer before application.
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F. Nonslip Aggregate Finish: Apply nonslip aggregate finish to concrete stair treads,
platforms, ramps, sloped walks, and where indicated.

1. After completing float finishing and before starting trowel finish, uniformly
spread 25 Ib of dampened nonslip aggregate per 100 sq. ft. of surface. Tamp
aggregate flush with surface using a steel trowel, but do not force below
surface. After broadcasting and tamping, apply trowel finishing as specified.

2. After curing, lightly work surface with a steel wire brush or an abrasive stone,
and water to expose nonslip aggregate.

3.12 FACE FLOOR PROFILE NUMBERS (F-NUMBERS)

A.  Floor Flatness F(F) and Floor Levelness F(L) numbers shall be measured according
to ASTM E1155. Unless otherwise shown or noted on the drawings, comply with
the following table:

Slabs on grade

Composite Flatness F(F) Composite Levelness F(L) Typical Use

20 15 Mechanical rooms, non-public
areas, surfaces to receive
thick-set tile floors, parking
structure slabs

25 20 Carpeted areas, light traffic
(foot) areas in office and
industrial buildings

35 25 Thin-set flooring or warehouse
floor with moderate to heavy
traffic

Formed elevated concrete slabs and/or slabs on metal deck (slabs on metal deck shall be
finished level, compensating for the deflection of the steel deck and structure). Floor
levelness criteria apply only to non-sloping, formed surfaces and shall be measured
within 72 hours of slab placement.

20 15 Mechanical rooms, non-public
areas, surfaces to receive
thick-set tile floors, parking
structure slabs

25 20 Carpeted areas, light traffic
(foot) areas in office and
industrial buildings

30 20 Surfaces to receive thin-set
flooring
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50 50 Surfaces to receive hardwood
flooring systems

Minimum local values shall be 2/3 of the specified composite F-number

3.13 MISCELLANEOUS CONCRETE ITEMS

A.  Filling In: Fill in holes and openings left in concrete structures for passage of work
by other trades, unless otherwise shown or directed, after work of other trades is in
place. Mix, place, and cure concrete as specified to blend with in-place construction.
Provide other miscellaneous concrete filling shown or required to complete Work.

B.  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.

C. Equipment Bases and Foundations: Provide machine and equipment bases and
foundations as shown on drawings. Set anchor bolts for machines and equipment to
template at correct elevations, complying with diagrams or templates of
manufacturer furnishing machines and equipment. Use the specified non-shrink,
non-metallic grout.

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and
associated items. Cast-in safety inserts and accessories as shown on drawings.
Screed, tamp, and trowel-finish concrete surfaces.

3.14 CONCRETE CURING AND PROTECTION

A. General: Protect freshly placed concrete from premature drying and excessive cold
or hot temperatures. In hot, dry, and windy weather protect concrete from rapid
moisture loss before and during finishing operations with an evaporation-control
material. Apply according to manufacturer’s instructions after screeding and bull
floating, but before power floating and troweling.

B. Curing procedures shall conform with ACl 308 Standard Practice For Curing
Concrete.

C. Start initial curing as soon as free water has disappeared from concrete surface
after placing and finishing.

D. Curing Methods: Cure concrete by curing compound or by moisture curing as
specified.

E. Provide curing compound on interior slabs, exterior slabs that will not be exposed to
de-icing salts, walks, and curbs as follows:

1. Apply curing compound to concrete slabs as soon as final finishing operations

are complete (within 2 hours and after surface water sheen has disappeared).
Apply uniformly in continuous operation by power spray or roller according to
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manufacturer's directions. Recoat areas subjected to heavy rainfall within 3
hours after initial application. Maintain continuity of coating and repair damage
during curing period.

2. Use membrane curing compounds that will not affect surfaces to be covered
with finish materials applied directly to concrete.

F.  Provide moisture curing on interior and exterior slab surfaces exposed to deicing
salts and on slabs where the finish flooring is not compatible with curing compounds
for 7 days by one of the following methods:

1. Keep concrete surface continuously wet by soaking with water.
2. Keep concrete surface continuously wet with water-saturated absorptive
cover.

3. Keep concrete surface continuously wet by water-fog spray.

G. Curing Formed Surfaces: Cure formed concrete surfaces, including walls, columns,
sides and underside of beams, supported slabs, and other similar surfaces, by
moisture curing with forms in place for 7 days or until forms are removed. If forms
are removed within the first 7 days, continue moisture curing without forms for the
balance of the 7 day curing period.

1. For vertical surfaces, after the concrete has hardened and while the forms are
still in place, the form ties shall be loosened and water shall be applied to run
down the inside of the form to keep the concrete wet.

2. After formwork has been removed from vertical surfaces, keep surface
continuously wet by water spray or water-saturated absorptive cover.

H. Curing Unformed Surfaces: Cure unformed surfaces, including the top of exposed
walls, beams, etc. by moisture curing for 7 days by one of the following methods:

1. Keep concrete surface continuously wet by soaking with water.
Keep concrete surface continuously wet with water-saturated absorptive
cover.

3. Keep concrete surface continuously wet by water-fog spray.

l. Cold Weather Concreting (“Cold Weather Concreting”, ACI Report 306).

1. All freshly placed concrete shall be kept from freezing for the following
periods:

a. 3 days for all concrete with an air entraining admixture.
b. 4 days for all concrete without an air entraining admixture.

2. A cumulative curing time of seven days at a minimum surface temperature of
50 degrees F (10 degrees C) shall be provided or until concrete has attained
75% of its design strength. This shall be followed by cooling of concrete in a
gradual transition to surrounding conditions. The temperature drop during this
period shall not be at a rate exceeding 2 degrees F per hour until the outside
or surrounding temperature is reached.

3. When concrete is placed under conditions of cold weather concreting (defined
as a period when the mean daily temperature drops below 40 degrees F for
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J.

more than three successive days), take additional precautions as specified in
“Cold Weather Concreting” by the American Concrete Institute (ACl Report
306) when placing, curing, monitoring and protecting the fresh concrete.

Hot Weather Concreting (‘Hot Weather Concreting” by the American Concrete
Institute Committee 305).

1. When concrete is placed under conditions of hot weather concreting, provide
extra protection of the concrete against excessive placement temperatures
and excessive drying throughout the placing and curing operations. Hot
weather is defined as air temperature which exceeds 80 degrees F or any
combination of high temperature, low humidity and/or high wind velocity which
causes a rate of evaporation in excess of 0.2 pounds per square foot per hour
as determined by Figure 2.1.5 of ACI Report 305. Hot weather curing is
required if these conditions occur within a 24 hour period after completion of
concrete placement.

2. Forms, reinforcing and the air shall be cooled by water fog spraying
immediately before placing concrete. The placement temperature of the
concrete shall be 75 degrees to 80 degrees F.

3. Immediately following screeding, protect concrete by applying the specified
evaporation retarder in accordance with the recommendations of the
manufacturer.

3.15 PENETRATING CONCRETE SEALER

A

B.

C.

Apply penetrating concrete sealer to all concrete floor surfaces exposed to view in
the finished structure.

Coverage rate shall be 125 square feet per gallon or greater.

Follow manufacturer's recommended installation instructions.

3.16 SHORES AND SUPPORTS

A

CAST-IN-PLACE CONCRETE

General: Comply with ACI 347 for shoring and reshoring in multistory construction,
and as specified.

Extend shoring from ground to roof for structures four stories or less, unless
otherwise permitted.

Extend shoring at least three floors under fioor or roof being placed for structures
over four stories. Shore floor directly under floor or roof being placed, so that loads
from construction above will transfer directly to these shores. Space shoring in
stories below this level in such a manner that no floor or member will be excessively
loaded or will induce tensile stress in concrete members where no reinforcing steel
is provided. Extend shores beyond minimums to ensure proper distribution of loads
throughout structure.

Remove shores and reshore in a planned sequence to avoid damage to partially
cured concrete. Locate and provide adequate reshoring to support work without
excessive stress or deflection.
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E. Keep reshores in place a minimum of 15 days after placing upper tier, or longer, if
required, until concrete has attained its required 28-day strength and heavy loads
due to construction operations have been removed.

3.17 REMOVING FORMS

A. General: Formwork not supporting weight of concrete, such as sides of beams,
walls, columns, and similar parts of the work, may be removed after cumulatively
curing at not less than 50 deg F (10 deg C) for 24 hours after placing concrete,
provided concrete is sufficiently hard to not be damaged by form-removal
operations, and provided curing and protection operations are maintained.

B. Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and
other structural elements, may not be removed in less than 14 days or until concrete
has attained at least 75 percent of design minimum compressive strength at 28
days. Determine potential compressive strength of in-place concrete by testing field-
cured specimens representative of concrete location or members.

C. Form-facing material may be removed 4 days after placement only if shores and
other vertical supports have been arranged to permit removal of form-facing material
without loosening or disturbing shores and supports.

3.18 REUSING FORMS

A. 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-coating compound as specified for new
formwork.

B. When forms are extended for successive concrete placement, thoroughly clean
surfaces, remove fins and laitance, and tighten forms to close joints. Align and
secure joint to avoid offsets. Do not use patched forms for exposed concrete
surfaces except as acceptable to Architect/Engineer.

3.19 CONCRETE SURFACE REPAIRS

A. Patching Defective Areas: Repair and patch defective areas with cement mortar
immediately after removing forms, when acceptable to Architect/Engineer.

B. Mix dry-pack mortar, consisting of one part portland cement to 2 2 parts fine
aggregate passing a No. 16 mesh sieve, using only enough water as required for
handling and placing.

1. Cut out honeycombs, rock pockets, voids over % inch in any dimension, and
holes left by tie rods and bolts down to solid concrete but in no case to a depth
less than 1 inch. Make edges of cuts perpendicular to the concrete surface.
Thoroughly clean, dampen with water, and brush-coat the area to be patched
with bonding agent. Place patching mortar before bonding agent has dried.

2. For surfaces exposed to view, blend white portland cement and standard
portland cement so that, when dry, patching mortar will match surrounding
color. Provide test areas at inconspicuous locations to verify mixture and color
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match before proceeding with patching. Compact mortar in place and strike-off
slightly higher than surrounding surface.

C. Repairing Formed Surfaces: Remove and replace concrete having defective
surfaces if defects cannot be repaired to satisfaction of Architect/Engineer. Surface
defects include color and texture irregularities, cracks, spalls, air bubbles,
honeycomb, rock pockets, fins and other projections on the surface, and stains and
other discolorations that cannot be removed by cleaning. Flush out form tie holes
and fill with dry-pack mortar or precast cement cone plugs secured in place with
bonding agent.

1. Repair concealed formed surfaces, where possible, containing defects that
affect the concrete’s durability. If defects cannot be repaired, remove and
replace the concrete.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as monolithic slabs,
for smoothness and verify surface tolerances specified for each surface and finish.
Correct low and high areas as specified. Test unformed surfaces sloped to drain for
trueness of slope and smoothness by using a template having the required slope.

1. Repair finished unformed surfaces containing defects that affect the
concrete’s durability. Surface defects include crazing and cracks in excess of
0.01 inch wide or that penetrate to the reinforcement or completely through
nonreinforced sections regardless of width, spalling, popouts, honeycombs,
rock pockets, and other objectionable conditions.

2. Correct high areas in unformed surfaces by grinding after concrete has cured
at least 14 days.

3. Correct low areas in unformed surfaces 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.
Proprietary underlayment compounds may be used when acceptable to
Architect/Engineer.

4. Repair defective areas, except random cracks and single holes not exceeding
1 inch in diameter, by cutting out and replacing with fresh concrete. Remove
defective areas with clean, square cuts and expose reinforcing steel with at
least ¥-inch clearance all around. Dampen concrete surfaces in contact with
patching concrete and apply bonding agent. Mix patching concrete of same
materials to provide concrete of same type or class as original concrete.
Place, compact, and finish to blend with adjacent finished concrete. Cure in
same manner as adjacent concrete.

E. Repair isolated random cracks and single holes 1 inch or less in diameter by dry-
pack method. Groove top of cracks and cut out holes to sound concrete and clean
of dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply
bonding compound. Place dry-pack before bonding agent has dried. Compact dry-
pack mixture in place and finish to match adjacent concrete. Keep patched area
continuously moist for at least 72 hours.

F.  Perform structural repairs with prior approval of Architect/Engineer for method and
procedure, using specified epoxy adhesive and mortar.
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G. Repair methods not specified above may be used, subject to acceptance of
Architect/Engineer.

3.20 QUALITY CONTROL

A.  General: The Owner will employ a testing agency which meets the requirements of
ASTM E329 to perform tests and to submit test reports. The agency will monitor
concrete quality by means of site and laboratory tests. They will be authorized to
reject plastic concrete not conforming to specifications. Failure to detect any
defective materials shall not prevent later rejection when such defect is discovered,
or obligate the Architect or Owner for final acceptance.

1.  See Section 01410 - Structural Special Inspections for testing and inspection
to be performed.

2. Test results will be reported in writing to the Architect, Engineer, ready-mix
producer and General Contractor within 24 hours after tests.

3.  Additional Tests: The testing agency will make additional tests of in-place
concrete when test results indicate specified concrete strengths and other
characteristics have not been attained in the structure, as directed by
Architect.

B. The General Contractor shall provide for testing of the floor slab F-number
tolerances conducted in accordance with the provisions set forth by ASTM
Committee E6.21.10. All tests shall be performed within three working days after
concrete placement and prior to any form removal. If in-place floor slabs do not
comply with the minimum values shown, the Contractor shall propose remedial
measures to bring the surfaces of the floors into compliance. These measures might
include grinding, planing, surface repair, retopping, or removal and replacement.
Remedial measures shall be approved by the Architect/Engineer prior to the
Contractor's commencement of the work.

END OF SECTION 033000
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BROWN + KUBICAN, PSC

STRUCTURAL ENGINEERS

CONCRETE MIX DESIGN SUBMITTAL FORM

Project:

City, State:

General Contractor:

Concrete Contractor:

Mix Design Number:

Concrete Strength (Class):

Use (describe):

Design Mix Information

Based on Standard Deviation Analysis
Based on Trial Mix Laboratory Test Data

Design Characteristics

Check
one

Density

pcf

Strength

pst (28 days)

Air

%

Slump

inches

If trial mixes are used, the Mix Design is proportioned to achieve [’cr = f’c + 1200 psi
(1400 psi for strength higher than 5000 psi at 28 days)

Materials

Type

Source

Specific Weight
Gravity (1b.)

Absolute
Vol. (cu. ft.)

cement

flyash

silica fume

coarse aggregate

fine aggregate

water

other ( )

Water/Cementitious Ratio (W/C) =

Total

27.0 cu. ft.

% (Ibs. water /Ibs. cementitious)




Admixtures

Manufacturer

Dosage
(oz./cwt)

water reducer

air entraining agent

high range water reducer

non-corrosive accelerator

other (

)

Slump before high range water reducer =
Slump after high range water reducer

inches

Il

inches

Standard Deviation Analysis (field experience records)

Number of test cylinders evaluated:

Required avg. compressive strength (fc + 1.34s):

Standard deviation (s):

Actual avg. compressive strength:

(refer to ACI 301 for standard deviation calculation — attach copies of laboratory test reports)

Trial Mix Laboratory Test Data

Mix #1 Mix #2 Mix #3
Compressive Compressive Compressive
Age Date Strength Date Strength Date Strength
7 days psi psi psi
7 days psi psi psi
28 days psi psi psi
28 days psi psi psi
28 days NA si| NA si| NA si
average P P P
(refer to ACI 301 for trial mix procedure — attach copies of laboratory test reports)
Required Attachments
Please
check
Coarse aggregate gradation report
Fine aggregate gradation report
Laboratory test reports (strength tests)
Admixture compatibility certification letters
Ready Mix Supplier
Name and Address:
Phone: Miles from project: Date:
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SECTION 04065

MASONRY MORTAR AND GROUT

PART 1 GENERAL

1.1 SUMMARY

A. Section includes mortar and grout for masonry.
B. Related Sections:
1. Section 01410 — Structural Special Inspections
2. Section 04810 - Unit Masonry Assemblies: Installation of mortar and
grout.
3. Section 08115 - Standard Steel Frames: Grouting steel door frames.

1.2 REFERENCES

A. ASTM International:

1. ASTM C5 - Standard Specification for Quicklime for Structural Purposes.

ASTM C91 - Standard Specification for Masonry Cement.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

ASTM C143/C143M - Standard Test Method for Slump of Hydraulic

Cement Concrete.

ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.

ASTM C150 - Standard Specification for Portland Cement.

ASTM C199 - Standard Test Method for Pier Test for Refractory Mortars.

ASTM C207 - Standard Specification for Hydrated Lime for Masonry

Purposes.

. ASTM C270 - Standard Specification for Mortar for Unit Masonry.

10. ASTM C387 - Standard Specification for Packaged, Dry, Combined
Materials for Mortar and Concrete.

11. ASTM C404 - Standard Specification for Aggregates for Masonry Grout.

12. ASTM C476 - Standard Specification for Grout for Masonry.

13. ASTM C595 - Standard Specification for Blended Hydraulic Cements.

14. ASTM C780 - Standard Test Method for Preconstruction and
Construction Evaluation of Mortars for Plain and Reinforced Unit
Masonry.

15. ASTM C1019 - Standard Test Method for Sampling and Testing Grout.

16. ASTM C1142 - Standard Specification for Extended Life Mortar for Unit
Masonry.

17. ASTM C1314 - Standard Test Method for Constructing and Testing
Masonry Prisms Used to Determine Compliance with Specified
Compressive Strength of Masonry.

18. ASTM C1329 - Standard Specification for Mortar Cement.

19. ASTM C1357 - Standard Test Method for Evaluating Masonry Bond
Strength.

el el
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B. The Masonry Society:

1. TMS MSJC - Building Code for Masonry Structures (ACI 530/ASCE
5/TMS 402), Specification for Masonry Structures (ACI 530.1/ASCE
6/TMS 602) and Commentaries.

1.3  SUBMITTALS
A. Section 01330 - Submittal Procedures: Submittal requirements.

B. Manufacturer's Installation Instructions: Submit premix mortar manufacturer's
installation instructions.

C. Manufacturer's Certificate: Certify products meet or exceed specified
requirements.

1.4 MOCK-UP
A. Section 01400 — Quality Requirements: Mock-up requirements

B. Construct a masonry wall mockup; coordinate with Section 04810 Unit Masonry
Assemblies.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with TMS MSJC Code and TMS MSJC
Specification.

1.6 ENVIRONMENTAL REQUIREMENTS
A. Section 01600 - Product Requirements.

B. Hot and Cold Weather Requirements: TMS MSJC Specification.

PART 2 PRODUCTS

2.1 MORTAR AND MASONRY GROUT

A. Manufacturers:
1. Brixment
2. Kosmortar
3. Medusa

4. Substitutions: Section 01600 - Product Requirements
2.2 COMPONENTS
A. Premix Mortar: ASTM C387, Type S, M and N, using gray color cement.

B. Grout Aggregate: ASTM C404, fine.
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C. Water: Clean and potable.

D. Mortar Color: To be selected from manufacturer’s full range of options.
E. Calcium chloride is not permitted.
23  MIXES
A. Mortar Mixes:
1. Mortar For Structural Masonry: ASTM C270, Type S or M using Property
specification.
2. Mortar For Non-Structural Masonry: ASTM C270, Type N using Property
specification.

3. Pointing Mortar: ASTM C270, Type N using Property specification.

B. Mortar Mixing:

1. Thoroughly mix mortar ingredients in accordance with ASTM C270 in
quantities needed for immediate use.

2. Achieve uniformly damp sand immediately before mixing process.

3. Add admixtures to achieve uniformity of mix and coloration.

4. Re-temper only within two hours of mixing.

C. Grout Mixes:
1. Grout: 3,000 psi strength at 28 days; 8-10 inches slump; mixed in
accordance with ASTM C476 Fine grout.

D. Grout Mixing:

1. Thoroughly mix grout ingredients in quantities needed for immediate use
in accordance with ASTM C476.

2. Add admixtures; mix uniformly.

3. Do not use anti-freeze compounds to lower the freezing point of grout.

PART 3 EXECUTION
3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project
conditions.
B. Request inspection of spaces to be grouted.

3.2 PREPARATION
A. Apply bonding agent to existing concrete surfaces.
3.3  INSTALLATION

A. Install mortar and grout in accordance with TMS MSJC Specification.
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34  SCHEDULES

A.

B.

C.

Interior CMU load bearing walls: Type S or M mortar
Interior CMU Non-load bearing walls: Type S or M mortar

Brick Veneer: Type N colored mortar

END OF SECTION
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SECTION 04810

UNIT MASONRY ASSEMBLIES
PART 1 GENERAL
1.1 SUMMARY
A Section includes brick and concrete masonry units, cut stone sills & wall panels,

copings and other shapes; reinforcement, anchorage, and accessories.

Section 01410 — Special Inspections

Section 03130 — Insulated Concrete Forms

Section 03131 — Insulated Concrete Form Accessories

Section 04065 - Masonry Mortar and Grout: Mortar and grout.

Section 05120 - Structural Steel: Product requirements for steel anchors

for placement by this section.

Section 05500 - Metal Fabrications: Product requirements for loose steel

lintels, and fabricated steel items, for placement by this section.

Section 07110 - Dampproofing: dampproofing masonry surfaces.

Section 07620 - Sheet Metal Flashing and Trim: Product requirements for

reglets for flashings for placement by this section.

9. Section 07900 - Joint Sealers: Rod and sealant at control and expansion
joints.

10. Section 08115 — Standard Steel Frames: Steel frames for placement by
this section.

11. Section 09900 — Painting: Paint finish of designated CMU

12. Division 15 — Mechanical: Penetrations through masonry assemblies as
needed to complete the mechanical work.

13. Division 16 — Electrical: Raceways and boxes installed in masonry
assemblies as needed to complete the electrical work.

abhwh =
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1.2  REFERENCES

A. ASTM International:

1. ASTM A153/A153M - Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

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

3. ASTM A580/A580M - Standard Specification for Stainless Steel Wire.

4, ASTM A615/A615M - Standard Specification for Deformed and Plain
Billet-Steel Bars for Concrete Reinforcement.

5. ASTM A641/A641M - Standard Specification for Zinc-Coated
(Galvanized) Carbon Steel Wire.

6. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process.

7. ASTM AB66 - Standard Specification for Austenitic Stainless Steel Sheet,
Strip, Plate, and Flat Bar.

8. ASTM A951 - Standard Specification for Masonry Joint Reinforcement.
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9.

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25.

26.

27.

28.

20.

30.

31.

UNIT MASONRY ASSEMBLIES

ASTM B370 - Standard Specification for Copper Sheet and Strip for
Building Construction.

ASTM B695 - Standard Specification for Coatings of Zinc Mechanically
Deposited on Iron and Steel.

ASTM C34 - Standard Specification for Structural Clay Load-Bearing Wall
Tile.

ASTM C55 - Standard Specification for Concrete Brick.

ASTM C56 - Standard Specification for Structural Clay Non-Load-Bearing
Tile.

ASTM C62 - Standard Specification for Building Brick (Solid Masonry
Units Made From Clay or Shale).

ASTM C67 - Standard Test Methods for Sampling and Testing Brick and
Structural Clay Tile.

ASTM C73 - Standard Specification for Calcium Silicate Face Brick
(Sand-Lime Brick).

ASTM C90 - Standard Specification for Loadbearing Concrete Masonry
Units.

ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay
Facing Tile, Facing Brick, and Solid Masonry Units.

ASTM C129 - Standard Specification for Nonloadbearing Concrete
Masonry Units.

ASTM C140 - Standard Test Methods of Sampling and Testing Concrete
Masonry Units.

ASTM C212 - Standard Specification for Structural Clay Facing Tile.
ASTM C216 - Standard Specification for Facing Brick (Solid Masonry
Units Made from Clay or Shale).

ASTM C315 - Standard Specification for Clay Flue Linings.

ASTM C530 - Standard Specification for Structural Clay Non-Loadbearing
Screen Tile.

ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene
Thermal Insulation.

ASTM C652 - Standard Specification for Hollow Brick (Hollow Masonry
Units Made From Clay or Shale).

ASTM C744 - Standard Specification for Prefaced Concrete and Calcium
Silicate Masonry Units.

ASTM C1261 - Standard Specification for Firebox Brick for Residential
Fireplaces.

ASTM D226 - Standard Specification for Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing.

ASTM E84 - Test Method for Surface Burning Characteristics of Building
Materials.

ASTM E119 - Standard Test Methods for Fire Tests of Building
Construction and Materials.

B. The Masonry Society:

1.

TMS MSJC - Building Code for Masonry Structures (ACI 530/ASCE
5/TMS 402), Specification for Masonry Structures (ACI 530.1/ASCE
6/TMS 602) and Commentaries.
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D.

UNIT MASONRY ASSEMBLIES

National Fire Protection Association:
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics
of Building Materials.

Underwriters Laboratories Inc.:
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

1.3  SUBMITTALS

A.

B.

Section 01330 - Submittal Procedures: Submittal requirements.

Product Data: Submit data for masonry, brick and stone units and fabricated wire
reinforcement, wall ties, anchors, through wall flashing, vents, weeps, and
cleaning products.

CMU Fabricator's Test Reporis & Certificate: Submit Independent test results
demonstrating mfr's compliance with ASTM standards for maximum weight and
strength characteristics associated with Light Weight CMU.

1.4  QUALITY ASSURANCE

A.

Perform Work in accordance with TMS MSJC Code and TMS MSJC
Specification.

1.5 QUALIFICATIONS

A. Installer: Company specializing in performing Work of this section with minimum

ten years documented experience.
1.6 MOCKUP

A. Section 01400 - Quality Requirements: Mockup requirements.

B. Construct cavity masonry wall mockup, 10 feet long by 10 feet high, including
exterior brick veneer, mortar and accessories, flashings, wall insulation, vents,
weeps, reinforcement, wall ties and anchors.

C. Coordinate installation of mock-up with Sections 03130, 03131, and 08520.

D. Locate where the mock-up can remain undisturbed for the duration of the project
and on a firm substrate that will not sink or settle.

E. Evaluation will include:

1. Location and placement of brick ties/reinforcement
2. Location and placement of flashings, vents, and weeps
3. Alignment of header joints
4. Cleanliness of air space
5. All tolerances listed in Part 3
F. Remove mockup when work is 90% complete.
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1.7

1.8

1.9

DELIVERY, STORAGE, AND HANDLING

A. Section 01600 - Product Requirements: Product storage and handling
requirements.

B. Accept CMU and brick units on site. Inspect for damage. Inspect CMU surfaces;
do not install material with excessive pitting or chips.

ENVIRONMENTAL REQUIREMENTS

A. Section 01600 - Product Requirements.

B. Hot and Cold Weather Requirements: TMS MSJC Specification.
COORDINATION

A. Section 01300 - Administrative Requirements: Coordination and project
conditions.
B. Coordinate masonry work with installation of insulated concrete walls and

accessories and interior door anchors and frames.

PART 2 PRODUCTS

2.1

2.2

2.3

UNIT MASONRY ASSEMBLIES: CONCRETE BLOCK

A. Manufacturers:
1. Lee Block
2. Boyle Block
3. Ready Mix Concrete
4. Substitutions: Section 01600 - Product Requirements

UNIT MASONRY ASSEMBLIES: BRICK

A. Face Brick Products
1. Type 1: Belden Modular Beacon Grey Velour A 07-35
2. Type 2: Belden Modular Lighthouse Velour
3. Type 3: Belden Modular glazed face Rum Raisin Velour

COMPONENTS — BRICK AND CONCRETE BLOCK
A. Face Brick: ASTM C216, Type FBS, Grade SW; color as specified.

B. Brick Size and Shape: Nominal size of 2 1/2" x 3 1/2" x 7 1/2 inches. Furnish
special units for 90 degree corners.

C. Hollow Load Bearing Concrete Masonry Units (CMU): ASTM C90, Type Il - Non-
moisture Controlled; light weight.
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Solid Load-Bearing Concrete Masonry Units (CMU): ASTM C90, Type Il - Non-
moisture Controlled; light weight.

Hollow Non-Load Bearing Concrete Masonry Units (CMU): ASTM C129, Type Il -
Non-moisture Controlled; light weight.

Concrete Masonry Unit Size and Shape: Nominal modular size as indicated on
the drawings and as required to complete the work. Furnish special units for 90
degree corners, bond beams, and lintels. Base shapes to be straight. All
corners to be bullnosed unless otherwise indicated.

24  LIMESTONE SUPPIER

A.

Company specializing in quarrying and fabricating cut limestone with five years
documented experience, and a current member in good standing of the Indiana
Limestone Institute of America.

2.5 LIMESTONE

mo o w »

Limestone: Cut Indiana Oolithic Limestone
Color: Buff

Surface Finish: Smooth

Grade: Standard, free of defects

Size and Shape: as indicated on drawings.

2.6  ACCESSORIES

A.

Single Wythe Joint Reinforcement: Ladder type; steel wire, hot dip galvanized to
ASTM A641 Class 1 after fabrication, cold drawn steel wire conforming to ASTM
A951, 9 gauge rods with 9 gauge cross ties. D/A 320 Ladur as manufactured by
DUR-O-Wal, Inc. or approved equal.

Multiple Wythe Joint Reinforcement: Ladder type; with adjustable wall ties; hot
dip galvanized after fabrication (1.5 oz or better zinc coating) cold drawn steel
conforming to ASTM A951, No. 9 side rods with No. 9 cross ties. D/A 360 Ladur
Eye as manufactured by DUR-O-Wal, Inc. or approved equal.

Reinforcing Steel: ASTM A615 60 ksi yield grade, deformed billet bars, uncoated
finish.

Strap Anchors: Bent steel shape, 2 inch size x 1/4 inch thick, hot dip galvanized
to ASTM A153, B2 finish.

Limestone Wall Panel Anchors: Adjustable stainless steel stone anchors top and
bottom of all panels as manufactured by Dor-O-Wall, Heckmann, or equal.
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UNIT MASONRY ASSEMBLIES

Limestone Coping anchorage: stainless steel rods, 1/2 inch diameter
Anchor Bolts: Headed, J-shaped or L-shaped.
Mortar and Grout: As specified in Section 04065.

Copper/Kraft Paper Flashings: 5 oz/sq ft rolled sheet copper bonded to fiber
reinforced asphalt treated Kraft paper.

Preformed Control Joints: Rubber material. Furnish with corner and tee
accessories, cement fused joints.

Joint Filler: Closed cell rubber; oversized 50 percent to joint width; self
expanding.

Building Paper: ASTM D226, No. 30 asphalt saturated felt.

Nailing Strips: Softwood, preservative treated for moisture resistance, dovetail
shape, sized to masonry joints.

Weeps: cotton rope.
Cavity Vents: Molded polyviny! chloride grilles; insect resistant.

Cavity Wall Insulation: One inch thickness, extruded polystyrene. ASTM C578,
extruded cellular type, manufactured by Dow Corning, Amoco, or UC Industries
and confirming to the following

1. R: 5.0 per inch

2. Compressive Strength: 30 psi

3. Water Absorption (ANSI/ASTM D2842) 0.3% by volume, max.

4. Square edges

Mortar and Grout: as specified in Section 04065.

PART 3 EXECUTION

3.1 EXAMINATION

A.

Section 01300 - Administrative Requirements: coordination and project
conditions.

Verify field conditions are acceptable and are ready to receive work.
Verify items provided by other sections of work are properly sized and located.

Verify built-in items are in proper location, and ready for roughing into masonry }
work. |
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3.2 PREPARATION
A. Direct and coordinate placement of metal anchors supplied to other sections.

B. Furnish temporary bracing during installation of masonry work. Maintain in place
until building structure provides permanent support.

3.3 INSTALLATION
A. Establish lines, levels, and coursing indicated. Protect from displacement.

B. Maintain masonry courses to uniform dimension. Form bed and head joints of
uniform thickness.

C. Coursing of Concrete Masonry Units:
1. Bond: Running for new work.
2. Coursing: One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

D. Coursing of Brick Units:

1. Bond: Running.
2. Coursing: Three units and three mortar joints to equal 8 inches.
3. Mortar Joints: Concave.

E. Placing And Bonding:

1. Lay solid masonry units in full bed of mortar, with full head joints.

2. Lay hollow masonry units with face shell bedding on head and bed joints.

3. Buttering corners of joints or excessive furrowing of mortar joints are not
permitted.

4. Remove excess mortar as work progresses.

5. Interlock intersections and external corners.

6. Do not shift or tap masonry units after mortar has achieved initial set.
Where adjustment is required, remove mortar and replace.

7. Perform job site cutting of masonry units with proper tools to assure
straight, clean, unchipped edges. Prevent broken masonry unit corners or
edges.

8. Cut mortar joints flush where wall tile is scheduled, resilient base is
scheduled, cavity insulation is applied, or bitumen dampproofing is
applied.

9. Isolate masonry from vertical structural framing members with movement
joint.

10. Isolate top of masonry from horizontal structural framing members and

slabs or decks with compressible joint filler.
F. Weeps and Vents: Furnish weeps and vents in outer wythe at 24 inches oc

horizontally above through-wall flashing, above shelf angles and lintels, at bottom
of walls, and as indicated on drawing wall sections.
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G. Cavity Wall: Do not permit mortar to drop or accumulate into cavity air space or

to plug

weeps. Build inner wythe ahead of outer wythe to receive cavity insulation

and air/vapor barrier adhesive.

H. Joint Reinforcement And Anchorage - Single Wythe Masonry:

1.
2.

3.

4.

Install horizontal joint reinforcement 16 inches oc.

Place masonry joint reinforcement in first and second horizontal joints
above and below openings. Extend minimum 16 inches each side of
opening.

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

Lap joint reinforcement ends minimum 6 inches.

I Joint Reinforcement And Anchorages - Cavity Wall Masonry:

1.
2.

Install horizontal joint reinforcement 16 inches oc.

Place masonry joint reinforcement in first and second horizontal joints
above and below openings. Extend minimum 16 inches each side of
opening.

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

Lap joint reinforcement ends minimum 6 inches.

Embed anchors in concrete. Attach to structural steel members. Embed
anchorages in every second block, or sixth brick joint.

J. Masonry Flashings:

1.

Extend flashings horizontally through outer wythe at foundation walls,
above ledge or shelf angles and lintels, under parapet caps, at bottom of
walls, and cut flush with face of brick.

2. Turn flashing up minimum 8 inches and bed into mortar joint of masonry
backing.
3. Lap end joints minimum 6 inches and seal watertight.
4. Turn flashing, fold, and seal at corners, bends, and interruptions.
K. Lintels:
1. Install loose steel lintels over openings.
2. Openings Up To 42 inches Wide: Place No. 4 reinforcing bars 1 inch from
bottom web.
3. Openings From 42 inches Up To 78 inches Wide: Place two No. 5
reinforcing bars 1 inch from bottom web.
4, Openings Over 78 inches: Reinforce openings as indicated on Drawings.
5. Do not splice reinforcing bars.
6. Support and secure reinforcing bars from displacement.
7. Place and consolidate grout fill without displacing reinforcing.
8. Allow masonry lintels to attain specified strength before removing
temporary supports.
9. Maintain minimum 8 inch bearing on each side of opening. |
)
L. Grouted Components: “
1. Reinforce bond beam with 2, No. 5 bars, 1 inch from bottom web.
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Reinforce pilasters as indicated on structural drawings.

Lap splices as indicated on structural drawings.

Support and secure reinforcing bars from displacement.

Place and consolidate grout fill without displacing reinforcing.

At bearing locations, fill masonry cores with grout for minimum 12 inches
both sides of opening.

M. Reinforced Masonry:

1.

N

=0 oohrLN

Lay masonry units with cells vertically aligned and cavities between
wythes clear of mortar and unobstructed.

Place reinforcement bars as indicated on Drawings.

Splice reinforcement as indicated on structural drawings.

Support and secure reinforcement from displacement.

Place and consolidate grout fill without displacing reinforcing.

Place grout in accordance with TMS MSJC Specification.

ontrol And Expansion Joints:

Do not continue horizontal joint reinforcement through control and
expansion joints.

Install preformed control joint device in continuous lengths. Seal butt and
corner joints.

Size control joint in accordance with Section 07900 for sealant
performance.

Form expansion joint by omitting mortar and cutting unit to form open
space.

0. Built-In Work:

1.

© N

4.

As work progresses, install built-in metal door and glazed frames,
fabricated metal frames, wood nailing strips, anchor bolts, plates, and
other items to be built-in the work and furnished by other sections.
Install built-in items plumb and level.

Bed anchors of metal door and glazed frames in adjacent mortar joints.
Fill frame voids solid with grout or mortar. Fill adjacent masonry cores
with grout minimum 12 inches from framed openings.

Do not build in materials subject to deterioration.

P. Cutting And Fitting:

1.

2.

Cut and fit for chases, pipes, conduit, sleeves, and grounds. Coordinate
with other sections of work to provide correct size, shape, and location.
Obtain Architect/Engineer’s approval prior to cutting or fitting masonry
work not indicated or where appearance or strength of masonry work may
be impaired.

3.4  ERECTION TOLERANCES

A. Section 01400 - Quality Requirements: Tolerances.

B. Maximum Variation From Alignment of Pilasters: 1/4 inch.
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UNIT MASONRY ASSEMBLIES

C. Maximum Variation From Unit to Adjacent Unit: 1/16 inch.

D. Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or
more.

E. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in
two stories or more.

F. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2
inch in 30 ft.

G. Maximum Variation of Joint Thickness: 1/8 inch in 3 ft.

H. Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

l. Maximum Variation for Steel Reinforcement:
1. Plus or minus 1/2 inch when distance from centerline of steel to opposite

face of masonry is 8 inches or less.

2. Plus or minus 1 inch when distance is between 8 and 24 inches.
3. Plus or minus 1 1/4 inch when distance is greater than 24 inches.
4 Plus or minus 2 inches from location along face of wall.

CLEANING

A. Section 01700 - Execution Requirements: Final cleaning.

B. Remove excess mortar and mortar smears as work progresses.

C. Replace defective mortar. Match adjacent work.

D. Clean soiled surfaces with cleaning solution.

E. Use non-metallic tools in cleaning operations.

SCHEDULES

A. Unit Masonry Assemblies include, but are not necessary limited to:

1. Exterior Brick Veneer.

2. Interior Partitions: Single wythe concrete masonry units with reinforcing
as specified on drawings.

3. Interior Load Bearing Walls: Refer to Drawings

4. Cut Stone copings, sills, wall panels and trim as detailed on the drawings.

Head and bed joints of all stone to be raked and finished with tooled
sealant joints.

END OF SECTION
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SECTION 05100 — STRUCTURAL ANCHORS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A.  This Section includes post-installed metal anchors in concrete, masonry, and steel,
as shown on drawings including schedules, notes, and details showing size and
location of anchors, typical connections, and types of anchors required.

Adhesive anchors.

Wedge anchors.

Undercut anchors.
Concrete screw anchors.
Sleeve anchors.

Powder actuated fasteners.

Dok wh =

B. Related Sections: The following Sections contain requirements that relate to this
Section:

Division 1 Section “Structural Special Inspection.”
Division 3 Section “Cast-in-Place Concrete.”
Division 4 Section “Unit Masonry.”

Division 5 Section “Structural Steel Framing.”
Division 6 Section “Rough Carpentry.”

obhwh =

1.3 SUBMITTALS

A.  General: Submit each item in this Article according to the Conditions of the Contract
and Division 1 Specification Sections.

B.  Product Data for each type of product specified. Include manufacturer’s
specifications, load charts, and other data to show compliance with the
specifications (including specified standards).

C. Installer Qualifications and Procedures: Submit a letter of procedure stating method
of drilling, the product proposed for use, the complete installation procedure,
manufacturer training date, and a list of the personnel to be trained on anchor
installation.

D. ICBO ES Evaluation Reports/Certificates.
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1.4 QUALITY ASSURANCE

A

Installer Qualifications: Anchors shall be installed by an installer with at least 1 year
of experience performing installations similar in material, design, and extent to that
indicated for this Project and with a record of successful in-service performance.

Installer Training: Conduct a thorough training with the manufacturer or the
manufacturer’s representative for the installer on the project. Training to consist of a
review of the complete installation process for drilled-in anchors, to include but not
limited to:

Hole drilling procedure.

Hole preparation & cleaning technique.

Adhesive injection technique & dispenser training / maintenance.
Rebar dowel preparation and installation.

Proof loading/torquing.

aobrwh=

Certifications: Unless otherwise authorized by the Engineer, anchors shall have an
ICBO ES Evaluation Report indicating conformance with current applicable ICBO
ES Acceptance Criteria.

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Deliver anchors to Project site in such quantities and at such times to ensure
continuity of installation.

Store materials to permit easy access for inspection and identification. Protect
anchors and packaged materials from erosion and deterioration.

1.6 SEQUENCING

A

Supply anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, templates, instructions, and
directions, as required, for installation.

PART 2 - PRODUCTS

2.1 FASTENERS AND HARDWARE
A

Anchor Rods, Bolts, Nuts, and Washers: As follows:

1. Non-High Strength Rods (Hooked, Straight, Headed or Threaded): ASTM
F1554 Grade 36 and heavy hex carbon-steel nuts.

2. High Strength Headed Bolts: ASTM A325, Type 1, heavy hex steel structural
bolts and heavy hex carbon-steel nuts.

3.  Washers: ASTM A36.

Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A (ASTM F 568, %
Property Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon- .
steel nuts; and flat, unhardened steel washers.
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G.

1. Finish: Plain, noncoated.

2. Finish: Hot-dip zinc coating, ASTM A 153, Class C.

3. Finish: Mechanically deposited zinc coating, ASTM B 695, Class 50.

High-Strength Bolts, Nuts, and Washers: ASTM A325, Type 1, heavy hex steel

structural bolts; ASTM A563 heavy hex carbon-steel nuts; and ASTM F436

hardened carbon-steel washers.

1. Finish: Plain, uncoated, except where indicated to be galvanized.

2. Galvanized Finish: Hot-dip zinc-coating, ASTM A153, Class C or mechanically
deposited zinc-coating, ASTM B695, Class 50.

Carbon Steel Threaded Rod: ASTM A36 or ASTM A193 Grade B7.

Wedge Anchors: ASTM A510 or ASTM A108.

Stainless Steel Bolts, Hex Cap Screws, and Studs: ASTM F593.

Stainless Steel Nuts: ASTM F594.

2.2 ADHESIVE ANCHORS

A

Cartridge Injection Acrylic Adhesive Anchors: two-component material consisting of
acrylic resin, hardener, cement and water, suitable for use on dry or damp surfaces,
concrete and solid grouted concrete masonry.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. HIT HY 150 Max System with HAS Super (ASTM A193 Gr B7) threaded
rods, Hilti.

b.  Acrylic-Tie System with ASTM A193 Gr B7 threaded rods,
Simpson/Strong-Tie.

c.  Acrylic-7 with ASTM A193 Gr B7 threaded rods, Red Head.

2.  ASTM A563 heavy hex carbon-steel nuts; ASTM F436 hardened carbon-steel
washers; and ASTM A36 plate washers.

Cartridge Injection Hybrid Adhesive Anchors: two-component material consisting of
resin, hardener, cement and water, suitable for fastening into material containing
voids and holes, hollow concrete masonry, brick with holes, and multi-wythe brick
construction.

1. Available Products: Subject to compliance with requirements, products that
may be incorporated in the Work include, but are not limited to, the following:

a. HIT HY 20 System with HAS Super (ASTM A193 Gr B7) threaded rods,
Hilti.

2. ASTM A563 heavy hex carbon-steel nuts; ASTM F436 hardened carbon-steel
washers; and ASTM A36 plate washers.
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C. Cartridge Injection Epoxy Adhesive Anchors: two-component epoxy adhesive,
suitable for use on oversize, cored, and wet holes and in submerged applications.

1.

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

a. HIT RE500 System with HAS Super threaded rods, Hilti.
b. ET Epoxy-Tie System with A193 Gr B7 threaded rods, Simpson/Strong-
Tie

ASTM A563 heavy hex carbon-steel nuts; ASTM F436 hardened carbon-steel
washers; and ASTM A386 plate washers.

D. Capsule Adhesive Anchors: Threaded steel rod, inserts and reinforcing dowels with
45 degree chisel point, complete with nuts, washers, glass or foil capsule anchor
system containing polyvinyl or urethane methacrylate-based resin and accelerator,
and manufacturer’s installation instructions. Type and size as indicated on
Drawings.

1.

Interior Use: Unless otherwise indicated on the Drawings, provide chisel-
pointed carbon steel rods conforming to ASTM A36 or ASTM A 193 Type B7
with zinc plating in accordance with ASTM B633, Type lll Fe/Zn 5 (SC1).
Exterior Use: As indicated on the Drawings, provide chisel-pointed stainless
steel anchors. Stainless steel anchors shall be AISI Type 304 and Type 316
stainless steel provided with stainless steel nuts and washers of matching
alloy group and minimum proof stress equal to or greater than the specified
minimum full-size tensile strength of the externally threaded fastener. All nuts
shall conform to ASTM F594 unless otherwise specified. Avoid installing
stainless steel anchors in contact with galvanically dissimilar metals.
Reinforcing dowels shall be A615 Grade 60, with 45-degree chisel-points at
embedded end.

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

a.  Hilti HVA Adhesive System with HVU capsules, ICBO ER-5369.

2.3 MECHANICAL ANCHORS

A.  Wedge Anchors: Wedge type, torque-controlled, with impact section to prevent
thread damage and wedge dimples to prevent spinning during installation, complete

with required nuts and washers. Provide anchors with length identification markings
conforming to ICBO ES AC01. Type and size as indicated on Drawings. Suitable
for fastening into concrete and solid grouted concrete masonry; cor