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02222 - EXCAVATION 
 
PART 1 - GENERAL 
 
1.01 Section Includes 
 
A. Excavation for building foundations. 
 
B. Excavation for slabs-on-grade, paving, and landscaping. 
 
C. Excavation for site structures. 
 
1.02 Related Sections 
 
A. Quality Control:  Inspection of bearing surfaces. 
 
B. Construction Facilities and Temporary Controls:  Dewatering excavations and water control. 
 
C. Rock Removal:  Removal of rock during excavation. 
 
D. Rough Grading:  Topsoil and subsoil removal from site surface. 
 
E. Backfilling. 
 
F. Trenching:  Excavation for utility trenches. 
 
1.03 Field Measurements 
 
A. Verify that survey benchmark and intended elevations for the Work are as indicated. 
 
PART 2 - PRODUCTS 
 
Not Used. 
 
PART 3 - EXECUTION 
 
3.01 Preparation 
 
A. Identify required lines, levels, contours, and datum. 
 
B. Identify known underground, above ground, and aerial utilities.  Stake and flag locations. 
 
C. Notify utility company to remove and relocate utilities. 
 
D. Protect above and below grade utilities which are to remain. 
 
E. Protect plant life, lawns, rock outcropping and other features remaining as a portion of final 

landscaping. 
 
F. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavation 

equipment and vehicular traffic. 
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3.02 Excavation 
 
A. Underpin adjacent structures which may be damaged by excavation work, including utilities and pipe 

chases. 
 
B. Excavate subsoil required to accommodate building foundations, slabs-on-grade, paving, and site 

structures, construction operations. 
 
C. Machine slope banks. 
 
D. Excavation cut not to interfere with normal 45 degree bearing splay of foundation. 
 
E. Grade top perimeter of excavation to prevent surface water from draining into excavation. 
 
F. Hand trim excavation.  Remove loose matter. 
 
G. Remove lumped subsoil, boulders, and rock up to 1/3 cu. yd. measured by volume. 
 
H. Notify Project Manager of unexpected subsurface conditions and discontinue affected Work in area 

until notified to resume work. 
 
I. Correct unauthorized excavation at no extra cost to Owner. 
 
J. Correct areas over-excavated by error at not extra cost to Owner. 
 
K. Stockpile excavated material on site and remove excess material not being reused, from site.  

Stockpiled material is not to exceed eight feet in height with 2:1 side slopes. 
 
3.03 Field Quality Control 
 
A. Field inspection will be performed for conformance with the specifications. 
 
B. Protect bottom of excavations and soil adjacent to and beneath foundation, from freezing. 
 
 
 
 
END OF SECTION 
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02223 - BACKFILLING 
 
PART 1 - GENERAL 
 
1.01 Section Includes 
 
A. Building perimeter and site structure backfilling. 
 
B. Site filling and backfilling. 
 
C. Fill under slabs-on-grade and paving. 
 
D. Consolidation and compaction. 
 
E. Fill for over-excavation. 
 
1.02 Related Sections 
 
A. Quality Control - Testing Laboratory Services:  Testing Fill compaction. 
 
B. ANSI/ASTM D698 - Test Methods for Moisture-Density Relations of soils and Soil-Aggregate 

Mixtures, Using 5.5 lb (2.49 kg) Rammer and 12 inch (304.8 mm) Drop. 
 
C. ANSI/ASTM D1556 - Test Method for density of soil in Place by the Sand-Cone Method. 
 
D. ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures Using 10 lb (4.54 kg) Rammer and 18 inch (457 mm) Drop. 
 
1.04 Submittals 
 
A. Submit under general provisions. 
 
B. Samples:  Submit 10 lb. sample of each type of Type fill to testing laboratory, in air-tight containers. 
 
PART 2 - PRODUCTS 
 
2.01 Fill Materials 
 
A. Type A - Coarse Stone:  Pit run, natural stone; free of shale, clay, friable material, sand debris; graded 

in accordance with ANSI/ASTM C136 within the following limits: 
 

 Sieve Size           Percent Passing 
 

Two inches    100 
One inch    95 
3/4 inch     95 to 100 
5/8 inch     75 to 100 
3/8 inch     55 to 85 
No. 4     40 to 60 
No. 16     15 to 35 
No. 40     10 to 25 
No. 200     5 to 10 
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B. Type B - Sand:  Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, or 
organic matter; graded in accordance with ANSI/ASTM C136, within the following limits: 

 
 Sieve Size           Percent Passing 

 
No. 4     100 
No. 14     10 to 100 
No. 50     5 to 90 
No. 100     4 to 30 
No. 200     0 

 
C. Type C: - Sand:  Native sand; free of silt, clay, loam, friable or soluble materials, or organic matter. 
 
2.02 Accessories 
 
A. Vapor Retardant:  10 mil thick, polyethylene. 
 
PART 3 - EXECUTION 
 
3.01 Examination 
 
A. Verify fill materials to be reused are acceptable. 
 
B. Verify foundation perimeter drainage installations has been inspected. 
 
3.02 Preparation 
 
A. Generally, compact subgrade to density requirements for subsequent backfill materials. 
 
B. Cut out soft areas of subgrade not capable of insitu compaction.  Backfill with Type B fill and compact 

to density equal to or greater than requirements for subsequent backfill material. 
 
3.03 Backfilling 
 
A. Backfill areas to contours and elevations with unfrozen materials. 
 
B. Systematically backfill to allow maximum time for natural settlement.  Do not backfill over porous, wet, 

or spongy subgrade surfaces.  Backfill shall not be placed until the ground water level has been drawn 
down in accordance with the requirements of Dewatering Section, Part 3, Execution, Paragraph 3.02 
Drawdown. 

 
C. Fill:  Place and compact material in continuous layers not exceeding eight inches compacted depth. 
 
D. Employ a placement method that does not disturb or damage foundation perimeter drainage. 
 
E. Maintain optimum moisture content of backfill materials to attain required compaction density. 
 
F. Backfill against supported foundation walls only, do not backfill against unsupported foundation walls. 
 
G. Backfill simultaneously on each side of unsupported foundation walls. 
 
H. Slope grade away from building minimum two inches in ten feet, unless noted otherwise. 
 
I. Make changes gradual.  Blend slope into level areas. 
 
J. Remove surplus backfill materials from site. 
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3.04 Tolerances 
 
A. Top surface of Backfilling Under Paved Areas:  Plus or minus one inch from required elevations. 
 
3.05 Field Quality Control 
 
A. Field inspection and testing will be performed under general provisions. 
 
B. Tests and analysis of fill material will be performed in accordance with ASTM D1557 and shall be 

provided by Owner. 
 
C. Compaction testing will be performed in accordance with the drive sleeve method (ASTM D2937) or 

unclear gage method (ASTM D2922). 
 
D. If tests indicate Work does not meet specified requirements, remove Work, replace and retest at not 

cost to County. 
 
E. Frequency of Tests: 
 

1. Structural fill below building and pavement:  one density test per 1000 sq. ft. per 12 inches of 
fill. 

 
2. Non-structural fill outside of building and pavement:  one density test per 5000 sq. ft. per 12 

inches of fill. 
 

3. Foundations:  One density test per every 50 linear feet of wall footing. 
 
F. Proof roll compacted fill surfaces under slabs-on-grade and paving. 
 
3.06 Protection Of Finished Work 
 
A. Protect finished Work. 
 
B. Re-compact fills subjected to vehicular traffic. 
 
3.07 Schedule 
 
A. Interior Slab-On-Grade: 
 

1. Type B fill, compacted to 95 percent. 
 
B. Exterior Side of Foundation Walls: 
 

1. Type B fill, to subgrade elevation, each lift, compacted to 95 percent. 
 
C. Fill Under Grass Areas: 
 

1. Type C fill, to six inches below finish grade, compacted to 85 percent. 
 
D. Fill Under Landscaped Areas: 

1. Type C fill, to 12 inches below finish grade, compacted to 85 percent. 
 
E. Subgrade Under Concrete Paving: 
 

1. Type B fill, to 12 inches below base elevation at all drives and eight inches at all parking stalls 
and concrete spillway, compacted to 95 percent of density as determined by ASSHTO T-180 
(ASTM D1557). 
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F. Fill to Correct Over-Excavation: 
 

1. Type B fill, flush to required elevation, compacted to 95 percent. 
 
 
 
END OF SECTION 
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02270 - SAND/CEMENT RIP RAP 
 
PART 1 - GENERAL 
 
1.01 Description of Work 
 
The work included under this section consists of furnishing all necessary labor, equipment and materials and 
performing all operations necessary for constructing sand/cement rip rap structures to the lines, grades and 
dimensions shown on the Drawings.  Rip rap shall consist of suitable jute sacks filled with a mixture of 
Portland Cement and fine aggregate or sand. 
 
1.02 Lump Sum Payment 
 
Payment for rip rap ditch paving will be made at the Contract lump sum price bid, which price shall be full 
compensation for materials, including concrete and reinforcing steel, excavation and other incidentals 
necessary to complete the item. 
 
1.03 Site Conditions 
 
The rip rap shall be placed against the embankment or other work to be protected, only after the soil material 
has been compacted and graded in accordance with the standards specified for unclassified excavation. 
 
This work shall be done using all reasonable or required methods of erosion control and silt protection where 
necessary. 
 
PART 2 - PRODUCTS 
 
2.01 Portland Cement 
 
The Portland cement used in sand/cement rip rap will not be subject to tests, provided it is from an approved 
source and is the product of an established and reputable manufacturer.  The sandbag mixture shall contain at 
least one part cement to five parts of fine aggregate. 
 
2.02 Fine Aggregate 
 
The fine aggregate shall be graded so as to fall within the following limits: 
 

Passing    Percent 
 

No. 4 Sieve    Minimum 97 
No. 100 Sieve    Maximum 20 
No. 200 Sieve    Maximum 5 

 
The sand shall be subjected to the calorimetric test for impurities and if the color produced is darker than the 
standard solution it will be rejected. 
 
2.03 Sacks 
 
The sacks shall be jute sacks which will hold the sand/cement mixture without leakage when handled.  The 
sacks shall be of uniform size and dimensions, in order to provide uniformity of lines in the completed work.  
They shall be free from holes and strong enough to stand handling without ripping or splitting.  Only one type 
and size of sack shall be used at any one structure. 
 
2.04 Grout 
 
The cement and the sand used in the grout between the sacks will not be required to be tested for 
specification requirements, provided the cement is the product of a reputable manufacturer and of a type and 



SECTION V - PROJECT SPECIFICATIONS  02270 - 2 

quality appropriate for this work, and that the sand is a clean commercial sand meeting the approval of the 
Owner's Engineer for this particular use. 
 
PART 3 - EXECUTION 
 
3.01 Mixing Materials 
 
The sand and cement shall be mixed dry, in the proportion of one part cement to five parts fine aggregate, 
until the mixture is of uniform color. 
 
3.02 Filling Sacks 
 
The Mixed material shall be accurately measured into each sack, with care being taken to place the same 
amount of material in each sack, and at least the top 6 inches of the sacks shall remain unfilled to allow for 
proper tying and folding and to insure against breaking of the sack during placing. 
 
3.03 Placing 
 
The filled sacks shall be placed with their tied or folded ends all in the same direction unless otherwise shown 
on the plans.  The sacks shall be laid with broken joints and, where so directed by the Owner's Engineer, 
header courses shall be laid in order to tie the units together.  The sacks shall be rammed or packed against 
each other so as to form a close and molded contact after the sand and cement mixture has set up.  Sacks 
ripped or torn in placing shall be removed and replaced with sound, unbroken sacks.  All sacks shall be 
thoroughly wetted and kept continuously wet for a period of not less than 3 days to endure penetration of 
moisture and complete hydration of the cement. 
 
3.04 Grouting 
 
After the wetting, all openings between sacks above the water surface shall be filled with grout composed of 
one part Portland cement and five parts sand. 
 
3.05 Tie Pins 
 
When the sacks have been placed in position, tie pans or bars shall be driven in as shown on the Drawings.  
Each tie pin shall penetrate at least three sacks.  Pins shall be No. 4 undeformed bars. 
 
 
 
END OF SECTION 
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02281 - TERMITE CONTROL 
 
PART 1 - GENERAL 
 
1.01 Work Included 
 
A. Soil treatment below slabs-on-grade for subterranean insects. 
 
B. Soil treatment at interior and exterior foundation perimeter, for subterranean insects. 
 
1.02 Related Work 
 
A. Backfilling:  Backfill materials. 
 
1.03 References 
 
A. EPA - Federal Insecticide, Fungicide and Rodenticide Act. 
 
1.04 Quality Assurance 
 
A. Applicator:  Company specializing in soil treatment for termite control. 
 
B. Materials:  Provide certification that toxicants conform to regulations of authorities having jurisdiction. 
 
C. Material Packaging:  Manufacturer's labels and seals identifying content. 
 
1.05 Regulatory Requirements 
 
A. Conform to State of Florida requirements for application licensing and authority to use toxicant 

chemicals. 
 
1.06 Product Data 
 
A. Submit product data under general provisions. 
 
B. Indicate toxicants to be used, composition by percentage, dilution schedule, and intended application 

rate. 
 
C. Submit manufacturer's installation instructions. 
 
1.07 Project Record Documents 
 
A. Submit documents under general provisions. 
 
B. Accurately record moisture content of soil before treatment, date and rate of application, areas of 

application, diary of meter readings and corresponding soil coverage. 
 
1.08 Warranty 
 
A. Provide five year bonded guaranty for material and installation under general provisions. 
 
B. Bonded Guaranty:  Cover against invasion or propagation of subterranean termites, damage to 

building or building contents caused by termites; repairs to building or building contents so caused. 
C. Inspect work annually and report in writing to County. 
 
PART 2 - PRODUCTS 
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2.01 Acceptable Manufacturers 
 
Not Used. 
 
2.02 Materials 
 
A. Toxicant Chemical:  Water based emulsion, uniform composition, synthetic dye to permit visual 

identification of treated soil, of the generic chemical heptachlor. 
 
PART 3 - EXECUTION 
 
3.01 Inspection 
 
A. Verify the soil surfaces are unfrozen, sufficiently dry to absorb toxicant, ready to receive treatment. 
 
B. Beginning of application means acceptance of soil conditions. 
 
3.02 Application 
 
A. Apply toxicant immediately prior to installation of vapor barrier under slab-on-grade or finish grading 

outside foundation walls. 
 
B. Apply toxicant in accordance with manufacturer's instructions. 
 
C. Apply extra treatment to structure penetrations, pipe, ducts, and other soil penetrations. 
 
D. apply as a coarse spray to ensure uniform distribution. 
 
E. Coordinate soil treatment at foundation perimeter with finish grading and landscaping work to avoid 

disturbance of treated soil.  Retreat disturbed treated soil. 
 
3.03 Retreatment 
 
A. If inspection identifies the presence of termites, retreat soil and retest. 
 
B. Use same toxicant as for original treatment. 
 
 
 
 
END OF SECTION 
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02938 - SODDING 
 
PART 1 - GENERAL 
 
1.01 Description of Work 
 
The work specified in this section consists of the establishing of a stand of grass, within the areas indicated on 
the Drawings, by the furnishing and placing of grass sod, fertilizing, watering and maintaining the sodded 
areas to assure a healthy stand of grass. 
 
1.02 Unit Price Payment 
 
Payment for sodding will be made at the Contract unit price bid, which price shall be full compensation for 
furnishing the material, including fertilizer, sod and water, placing and other incidentals necessary to complete 
the item.  
 
PART 2 - PRODUCTS 
 
2.01 Grass Sod 
 
Grass sod shall be either centipede, Bahia grass, St. Augustine or bitter blue and shall be wet matted with 
grass roots.  The sod shall be taken up in rectangles, preferably 12-inch by 24-inch, shall be a minimum of 2-
years old, 2 inch (plus or minus 1/4 inch) in thickness excluding top growth and thatch, and shall be live, fresh 
and uninjured at the time of planting.  It shall be reasonable free of weeds and other grasses and shall have a 
soil mat capable of supporting their own weight when suspended vertically with a firm grasp on upper 10% or 
pad will be rejected.  The sod shall be planted as soon as possible after being dug and shall be shaded and 
kept moist until it is planted. 
 
2.02 Fertilizer 
 
Commercial fertilizers shall comply with the state fertilizer laws. 
 
A. General:  The numerical designations for fertilizer indicate the minimum percentages respectively of 

(1) total nitrogen, (2) available phosphoric acid and (3) water-soluble potash contained in the fertilizer. 
 

Type I fertilizer, as hereinafter specified, shall be used unless Type II fertilizer or another designations 
specifically called for on the Drawings or authorized by the Owner's Representative.  Liquid fertilizer 
will not be permitted. 

 
B. Type I Fertilizer:  The chemical designation of this fertilizer shall be 12-8-8, with at least 50 percent of 

the nitrogen from a non-water soluble organic source.  The nitrogen source may be a urea-
formaldehyde source provided it is not derived from a waste product of the plastic industry. 

 
C. Type II Fertilizer:  The chemical designation of this fertilizer shall be 12-8-8, and at least 50 percent of 

the nitrogen shall be from a urea-formaldehyde source, and at least 50 percent of the phosphoric acid 
shall be from regular superphosphate. 

 
2.03 Water for Grassing 
 
The water used in the sodding operations may be obtained from any approved spring, pond, lake, stream or 
municipal water system.  The water shall be free of excess and harmful chemicals, acids, alkalies, or any 
substance which might be harmful to plant growth or obnoxious to traffic.  Salt water shall not be used. 
 
PART 3 - EXECUTION 
 
3.01 Preparation of Ground 
 
The area over which the sod is to be placed shall be scarified or loosened to a suitable depth and then raked 
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smooth and free from rocks or stones.  Where the soil is sufficiently loose, the Owner's Engineer, at his 
discretion, may authorize the elimination of ground preparation. 
 
3.02 Application of Fertilizer 
 
The fertilizer shall be spread uniformly over the area to be sodded at the rates of 800 to 1000 pounds per acre, 
by a spreading device capable of uniformly distributing the material at the specified rate.  Immediately after 
spreading, the fertilizer shall be mixed with the soil to a depth of approximately 4-inches. 
 
On steep slopes, where the use of a machine for spreading or mixing is not practicable, the fertilizer shall be 
spread by hand and raked in and thoroughly mixed with the soil to a depth of approximately 2-inches. 
 
3.03 Placing Sod 
 
The sod shall be placed on the prepared surface, with edges in close contact and shall be firmly and smoothly 
embedded by light tamping with appropriate tools. 
 
Where sodding is used in drainage ditches, the setting of the pieces shall be staggered so as to avoid a 
continuous seam along the line of flow.  Along the edges of such staggered areas, the offsets of individual 
strips shall not exceed 6-inches.  In order to prevent erosion caused by vertical edges at the outer limits, the 
outer pieces of sod shall be tamped so as to produce a feather edge effect. 
 
On steep slopes, the Contractor shall, if so directed by the Owner's Engineer, prevent the sod from sliding by 
means of wooden pegs driven through the sod blocks into firm earth, at suitable intervals. 
 
Sod which has been cut for more than 72 hours shall not be used unless specifically authorized by the 
Owner's Engineer after his inspection thereof.  Sod which is not planted within 24 hours after cutting shall be 
stacked in an approved manner and maintained and properly moistened.  Any pieces of sod which, after 
placing, show an appearance of extreme dryness shall be removed and replaced by fresh, uninjured pieces. 
 
Sodding shall not be performed when weather and soil conditions are, in the Owner's Engineer's opinion, 
unsuitable for proper results. 
 
3.04 Watering 
 
The areas on which the sod is to be placed shall contain sufficient moisture, as determined by the Owner's 
Engineer's for optimum results.  After being placed, the sod shall be kept in a moist condition to the full depth 
of the rooting zone for at least 2 weeks.  Thereafter, the Contractor shall apply water as needed until the sod 
roots and starts to grow for a minimum of 60 days (or until final acceptance, whichever is latest). 
 
3.05 Maintenance 
 
The Contractor shall, at his expense, maintain the sodded areas in a satisfactory condition until final 
acceptance of the project.  Such maintenance shall include repairing of any damaged areas and replacing 
areas in which the establishment of the grass stand does not appear to be developing satisfactorily.  
 
Replanting or repair necessary due to the Contractor's negligence, carelessness or failure to provide routine 
maintenance shall be at the Contractor's expense.  Replanting necessary due to factors determined to be 
beyond the control of the Contractor shall be paid for under the appropriate contract pay items. 
 
 
 

END OF SECTION 
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03017 - CONCRETE WORK 
 
PART 1 - GENERAL 
 
1.01 Related Documents 
 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions, apply 

to work of this section. 
 
1.02 Description Of Work 
 
A. The extent of concrete work shown on drawings. 
 
B. Concrete placement and walls are specified herein.  Precast concrete is specified in other sections. 
 
1.03 Quality Assurance 
 
A. Codes and Standards:  Comply with provisions of following codes, specifications and standards, 

except where more stringent requirements are shown or specified. 
 

1. ACI 301 "Specifications for Structural Concrete for Buildings." 
 

2. ACI 318 "Building Code Requirements for Reinforced Concrete." 
 

3. Concrete Reinforcing Steel Institute, "Manual of Standard Practice." 
 
B. Concrete Testing Service:  Employ, at Contractor's expense, a testing laboratory acceptable to 

Engineer to perform material evaluation tests and to design concrete mixes. 
 
C. Materials and installed work may require testing and retesting, as directed by Engineer, at anytime 

during progress of work.  Allow free access to material stockpiles and facilities.  Tests, not specifically 
indicated to be done at Owner's expense, including retesting of rejected materials and installed work, 
shall be done at Contractor's expense. 

 
1.04 Submittals 
 
A. Product Data:  Submit manufacturer's product data with application and installation instructions for 

proprietary materials and items, including reinforcement and forming accessories, admixtures, 
patching compounds, waterstops, joint systems, curing compounds, dry-shake finish materials, and 
others as requested by Engineer. 

 
B. Shop Drawings; Reinforcement:  Submit shop drawings for fabrication, bending, and placement of 

concrete reinforcement.  Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced 
Concrete Structures" showing bar schedules stirrup spacing, diagrams of bent bars, arrangement of 
concrete reinforcement.  Include special reinforcement required at openings through concrete 
structures. 

 
C. Laboratory Test Reports:  Submit laboratory test reports for concrete materials and mix design test as 

specified. 
 
D. Material Certificates:  Provide materials certificates in lieu of materials laboratory test reports when 

permitted by Engineer.  Material certificates shall be signed by manufacturer and Contractor, certifying 
that each material item complies with, or exceeds, specified requirements. 

 
PART 2 - PRODUCTS 
 
2.01 Form Materials 
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A. Forms for Exposed Finish Concrete:  Unless otherwise indicated, construct formwork for exposed 

concrete surfaces with 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.  Provide form 
material with sufficient thickness to withstand pressure of newly-place concrete without bow or 
deflection. 

 
1. Use overlaid plywood complying with U.S. Product Standard PS-1 "B-B High Density Overlaid 

Concrete Form," Class I. 
 
B. Forms for Unexposed Finish Concrete:  Form concrete surfaces which will be unexposed in finished 

structure with plywood, lumber, metal or other acceptable material.  Provide lumber dressed on at 
least two edges and one side for tight fit. 

 
C. Forms for Textured Finish (Tx-Fn) Concrete:  Form textured finish concrete surfaces with units of face 

design, size, arrangement and configuration as shown on drawings or as required to match 
Engineer's control sample.  Provide solid backing and form supports to ensure stability of textured 
form liners. 

 
D. Cylindrical Columns and Supports:  Form round-section members with paper or fiber tubes, 

constructed of laminated plies using water-resistant adhesive with wax-impregnated exterior for 
weather and moisture protection.  Provide units with sufficient wall thickness to resist loads imposed 
by wet concrete without deformation. 

 
E. Form Coatings:  Provide commercial formulation form-coating compounds that will not bond with, 

stain nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete 
surfaces. 

 
2.02 Reinforcing Materials 
 
A. Reinforcing Bars (Rebar):  ANSI/ASTM A615, Grade 60, deformed. 
 
B. Steel Wire:  ANSI/ASTM A82, plain, cold-drawn, steel. 
 
C. Welded Wire Fabric (WWF):  ANSI/ASTM A 185, welded steel wire fabric. 
 
D. Welded Deformed Steel Wire Fabrica (WDSWF):  ANSI/ASTM A497. 
 
E. Supports for Reinforcement:  Provide supports for reinforcement including 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 recommendations, unless otherwise 
acceptable. 

 
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 which are plastic protected (CRSI, Class 1) or stainless steel 
protected (CRSI, Class 2). 

 
2.03 Concrete Materials 
 
A. Portland Cement:  ANSI/ASTM C 150, Type I, unless otherwise acceptable to Engineer. 
 

Use one brand of cement throughout project, unless otherwise acceptable to Engineer. 
 
B. Normal Weight Aggregates:  ASTM C 33, and as herein specified.  Provide aggregates from a single 
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source for exposed concrete. 
 

1. Local aggregates not complying with ANSI/ASTM C 33 but which have shown by special test 
or actual service to produce concrete of adequate strength and durability may be used when 
acceptable to the Engineer. 

 
C. Water:  Potable. 
 
D. Air-Entraining Admixture:  ANSI/ASTM C260. 
 
E. Water-Reducing Admixture:  ANSI/ASTM C 494, Type A, and contain not more than 1% chloride ions. 
 

1. Available Products:  Subject to compliance with requirements, products which may be 
incorporated in the work include, but are not limited to, the following: 

 
a. "Eucon WR-75;" Euclid Chemical Co. 
b. "Pozzolith 322N;" Master Builders. 
c. "Plastocrete 160;" Sika Chemical Corp. 
d. "Chemtard;" Chem-Masters Corp. 

 
F. High-Range Water-Reducing Admixture (Super Plasticizer):  ASTM C 494, Type F or Type G and 

contain not more than 1% chloride ions. 
 

1. Available Products:  Subject to compliance with requirements, products which may be 
incorporated in the work include, but are not limited to, the following: 

 
a. "WRDA 19;" W. R. Grace. 
c. "PSP;" Protex Industries, Inc. 
d. "Super P;" Anti-Hydro. 
e. "Sikament;" Sika Chemical Corp. 
f. "Mighty 150;" ICI Americas Corp. 
g. "Eucon Super 37;" Euclid Chemical Co. 
h. "PSI Super;" Gifford-Hill. 
I. "LA-8;" Master Builders. 

 
G. Water-Reducing, Accelerator Admixture:  ASTM C 494, Type C or E. 
 

1. Available Products:  Subject to compliance with requirements, products which may be 
incorporated in the work include, but are not limited to, the following: 

 
a. "Accelguard HE;" Euclid Chemical Co. 
b. "Pizzolith 122-HE;" Master Builders. 
c. "Darex;" W. R. Grace. 
d. "Sikacrete;" Sika Chemical Co. 

 
H. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D, and contain not more than 1% chloride 

ions. 
 

1. Available Products:  Subject to compliance with requirements, products which may be 
incorporated in the work include, but are not limited to, the following: 

 
a. "Pozzolith 300-R;" Master Builders. 
b. "Eucon Retarder 75;" Euclid Chemical Co. 
c. "Daratard;" W. R. Grace. 
d. "Plastiment;" Sika Chemical Co. 

 
I. Calcium chloride not permitted. 
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2.04 Related Materials 
 
A. Waterstops:  Provide flat, dumbbell type or centerbulb type waterstops at construction joints and other 

joints as shown.  Size to suit joints. 
 
B. Moisture Barrier:  Provide moisture barrier cover over prepared base material where indicated.  Use 

only materials which are resistant to decay when tested in accordance with ANSI/ASTM E 154, as 
follows: 

 
1. Polyethylene sheet not less than 8 mils thick. 

 
C. Non-Shrink Grout:  CRD-C 588, factory pre-mixed grout. 
 

1. Available Products:  Subject to compliance with requirements, products which may be 
incorporated in the work include, but are not limited to, the following: 

 
Type D, Non-metallic 

 
a. "Masterflow 713;" Master Builders. 
b. "Sonogrout;" Sonneborn-Contech. 
c. "Euco-NS;" Euclid Chemical Co. 
d. "Five Star Grout;" U. S. Grout Co. 
e. "Duragrout;" L & M Const. Chemical Co. 

 
D. Chemical Hardener (ChHd-Fn):  Colorless aqueous solution containing a blend of magnesium 

fluosilicate and zinc fluosilicate combined with a wetting agent, containing not less than 2 lbs. of 
flurosilicates per gal. 

 
E. Non-slip Aggregate Finish (NSAg-Fn):  Provide fused aluminum oxide grits, or crushed emery, as 

abrasive aggregate for non-slip finish with emery aggregate containing not less than 40% aluminum 
oxide and not less than 25% ferric oxide.  Use material that is factory-graded, packaged, rust-proof 
and non-glazing, and is unaffected by freezing, moisture and cleaning materials. 

 
F. Moisture-Retaining Cover:  One of the following, complying with ANSI/ASTM C 171. 
 

1. Waterproof paper. 
 

2. Polyethylene film. 
 

3. Polyethylene-coated burlap. 
 
2.05 Proportioning And Design Of 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.  If trial batch method used, use an independent testing 
facility acceptable to Engineer for preparing and reporting proposed mix designs.  The testing facility 
shall not be the same as used for field quality control testing unless otherwise acceptable to Engineer. 

 
B. Submit written reports to 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 mixes have been reviewed by Engineer. 
 
C. Design mixes to provide normal weight concrete with the following properties, as indicated on 

drawings and schedules: 
 

3000 psi 28 day compressive strength; 480 lbs. portland cement per cu. yd. minimum; W/C ratio, 0.58 
maximum. 
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D. 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; at 
no additional cost to Owner and as accepted by Engineer.  Laboratory test data for revised mix design 
and strength results must be submitted to and accepted by Engineer before using in work. 

 
2.06 Admixtures 
 
A. Use admixtures for water-reducing and set-control in strict compliance with the manufacturer's 

directions. 
 

Use amounts of admixtures as recommended by the manufacturer for climatic conditions prevailing at 
the time of placing.  Adjust quantities and types of admixtures as required to maintain quality control. 

 
B. Slump Limits:  Proportion and design mixes to result in concrete slump at point of placement as 

follows: 
 

Ramps and sloping surfaces:  Not more than 3". 
 

Reinforced foundation systems:  Not less than 1" and not more than 3". 
 

Other concrete:  Not less than 1" and not more than 4". 
 
2.07 Concrete Mixes 
 
A. Job-Site Mixing:  Mix materials for concrete in appropriate drum type batch machine mixer.  For 

mixers of one cubic yard, or smaller capacity, continue mixing at least 1 1/2 minutes, but not more 
than 5 minutes after ingredients are in mixer, before any part of batch is released.  For mixers of 
capacity larger than one cubic yard, increase minimum 1 1/2 minutes of mixing time by 15 seconds 
for each additional cubic yard or fraction thereof. 

 
Provide batch ticket for batch discharged and used in work, indicating project identification name and 
number, date, mix type, mix time, quantity, and amount of water introduced. 

 
B. Ready-Mix Concrete:  Comply with requirements of ANSI/ASTM C 94, and as herein specified. 
 

Addition of water to batch will not be permitted. 
 

During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing time 
than specified in ANSI/ ASTM C 94 may be required. 

 
When air temperature is between 85 degrees F (30 degrees C), and 90 degrees F (32 degrees C), 
reduce mixing and delivery time from 1 1/2 hours to 75 minutes, and when air temperature is above 
90 degrees F (32 degrees C), reduce mixing and delivery time to 60 minutes. 

 
PART 3 - EXECUTION 
 
3.01 Forms 
 
A. Design, erect, support, brace and maintain formwork to support vertical and lateral loads that might 

be applied until such loads can be supported by concrete structure.  Construct formwork so concrete 
members and structures are of correct size, shape, alignment, elevation and position. 

 
B. Design formwork to be readily removable without impact, shock or damage to cast-in-place concrete 

surfaces and adjacent materials. 
 
C. Construct forms to sizes, shapes, lines and dimensions shown, and to obtain accurate alignment, 
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location, grades, level and plumb work in finished structures.  Provide for openings, offsets, sinkages, 
keyways, recesses, moldings, restications, reglets, chamfers, blocking, screeds, bulkheads, 
anchorages and inserts, and other features required in work.  Use selected materials to obtain 
required finishes.  Solidly butt joints and provide backup at joints to prevent leakage of cement paste. 

 
D. 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, to prevent swelling and for easy 
removal. 

 
E. Provide temporary openings where interior area of formwork is inaccessible for cleanout, for 

inspection before concrete placement, and for placement of concrete.  Securely brace temporary 
openings and set tightly to forms to prevent loss of concrete mortar.  Locate temporary opening on 
forms at inconspicuous locations. 

 
F. 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. 
G. Form Ties:  Factory-fabricated, adjustable-length, removable or snapoff metal form ties, designed to 

prevent form deflection, and to prevent spalling concrete surfaces upon removal. 
 

Unless otherwise indicated, provide ties so portion remaining within concrete after removal is at least 
1 1/2" inside concrete. 

 
Unless otherwise shown, provide form ties which will not leave holes larger than 1" diameter in 
concrete surface. 

 
H. 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 provide such 
items.  Accurately place and securely support items built into forms. 

 
I. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive concrete.  

Remove chips, wood, sawdust, dirt or other debris just before concrete is placed.  Retighten forms 
and bracing after concrete placement is required to eliminate mortar leaks and maintain proper 
alignment. 

 
3.02 Placing Reinforcement 
 
A. Comply with Concrete Reinforcing Steel Institute's recommended practice for "Placing Reinforcing 

Bars," for details and methods of reinforcement placement and supports, and as herein specified. 
 
B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or 

destroy bond with concrete. 
 
C. Accurately position, support and secure reinforcement against displacement by formwork, 

construction, or concrete placement operations.  Locate and support reinforcing by metal chairs, 
runners, bolsters, spacers, and hangers, as required. 

 
D. Place reinforcement to obtain at least minimum coverages 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. 

 
E. Install welded wire fabric in as long lengths as practicable.  Lap adjoining pieces at least one full mesh 

and lace splices with wire.  Offset end laps in adjacent widths to prevent continuous laps in either 
direction. 

 
3.03 Joints 
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A. Construction Joints:  Locate and install construction joints, which are not shown on drawings, so as 

not to impair strength and appearance of the structure, as acceptable to Engineer. 
 
B. Provide keyways at least 1 1/2" deep in construction joints in walls, slabs and between walls and 

footings; accepted bulkheads designed for this purpose may be used for slabs. 
 
C. Place construction joints perpendicular to the main reinforcement.  Continue reinforcement across 

construction joints. 
 
D. Contraction (Control) Joints in Slabs-on-Ground:  Construct contraction joints in slabs-on-ground to 

form panels of patterns as shown.  Use inserts 1/4" wide x 1/4" of slab depth, unless otherwise 
indicated. 

 
E. Form contraction joints by inserting premolded hardboard or fiberboard strip into fresh concrete until 

top surface of strip is flush with slab surface.  After concrete has cured, remove inserts and clean 
groove of loose debris. 

 
Contraction joints may be formed by saw cuts as soon after slab finishing without dislodging 
aggregate. 

 
F. Joint Sealant material is specified in these specifications. 
 
3.04 Installation Of Embedded Items 
 
A. General:  Set and build into work anchorage devices 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 thereto. 

 
B. Edge Forms and Screed Strips for Slabs:  Set edge forms or bulkheads and intermediate screed 

strips for slabs to obtain required elevations and contours in finished slab surface.  Provide and 
secure units sufficiently strong to support types of screed strips by use of strikeoff templates or 
accepted compacting type screeds. 

 
3.05 Preparation Of Form Surfaces 
 
A. Coat contact surfaces of forms with a form-coating compound before reinforcement is placed. 
 

Thin form-coating compounds only with thinning agent of type, and in amount, and under conditions of 
form-coating compound manufacture's directions.  Do not allow excess form-coating material to 
accumulate in forms or to come into contact with concrete surfaces against which fresh concrete will 
be placed.  Apply in compliance with manufacturer's instructions. 

 
3.06 Concrete Placement 
 
A. Preplacement Inspection:  Before placing concrete, inspect and complete formwork installation, 

reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of their 
work; cooperate with other trades in setting such work.  Moisten wood forms immediately before 
placing concrete where form coatings are not used. 

 
B. Coordinate the installation of joint materials and moisture barriers with placement of forms and 

reinforcing steel. 
 
C. General:  Comply with ACI 304, and as herein specified. 
 

Deposit concrete continuously or in layers of such thickness that no concrete will be placed on 
concrete which has hardened sufficiently to cause the formation of seams or planes of weakness.  If a 
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section cannot be placed continuously, provide construction joints as herein specified.  Deposit 
concrete as nearly as practicable to its final location to avoid segregation. 

 
D. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper than 24" 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. 

 
E. Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, 

rodding or tamping.  Use equipment and procedures for consolidation of concrete in accordance with 
ACI recommended practices. 

 
F. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at 

uniformly spaced locations not farther than visible effectiveness of machine.  Place vibrators to rapidly 
penetrate placed layer and at least 6" 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 segregation of mix. 

 
G. Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous operation, within 

limits of construction joints, until the placing of a panel or section is completed. 
 
H. Consolidate concrete during placing operations so that concrete is thoroughly worked around 

reinforcement and other embedded items and into corners. 
 
I. Bring slab surfaces to correct level with straightedge and strikeoff.  Use bull floats or darbies to 

smooth surface, free of humps or hollows.  Do not disturb slab surfaces prior to beginning finishing 
operations. 

 
J. Maintain reinforcing in proper position during concrete placement operations. 
 
K. Cold Weather Placing:  Protect concrete work from physical damage or reduced strength which could 

be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306 and as herein 
specified. 

 
When air temperature has fallen to or is expected to fall below 40 degrees F (4 degrees C), uniformly 
heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 
degrees F (10 degrees C), and not more than 80 degrees F (27 degrees C), at point of placement. 

 
L. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen 

subgrade or on subgrade containing frozen materials. 
 
M. Do not use calcium chloride, salt and other materials containing antifreeze agents or chemical 

accelerators, unless otherwise accepted in mix designs. 
 
N. Hot Weather Placing:  When hot weather conditions exist that would seriously impair quality and 

strength of concrete, place concrete in compliance with ACI 305 and as herein specified. 
 
O. Cool ingredients before mixing to maintain concrete temperature at time of placement below 90 

degrees F (32 degrees C).  Mixing water may be chilled, or chopped ice may be used to control 
temperature provided water equivalent of ice is calculated total amount of mixing. 

 
P. 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 embedment in concrete. 
 
Q. Wet forms thoroughly before placing concrete. 
 
R. Use water-reducing retarding admixture (Type D) when required by high temperatures, low humidity, 
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or other adverse placing conditions. 
 
3.07 Finish of Formed Surfaces 
 
A. General:  All exposed concrete columns and beams shall be free of voids, form markings, and 

imperfections.  If the concrete work cannot be poured to achieve this "architectural finish," then 1/2" 
thick maximum coat of portland cement plaster will be applied on all exposed concrete work.  
Guideline for this work setforth in Cement/Stucco and Metal Lath section. 

 
B. Rough Form Finish (RfFm-Fn):  For formed concrete surfaces not exposed-to-view in the finish work 

or by other construction, unless otherwise indicated.  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 1/4" in height rubbed down or chipped off. 

 
C. Smooth Form Finish (SmFm-Fn):  For formed concrete surfaces exposed-to-view, or that are to be 

covered with a coating material applied directly to concrete, or a covering material applied directly to 
concrete, such as waterproofing, damproofing, painting or other similar system.  This is as-cast 
concrete surface obtained with selected form facing material, arranged orderly and symmetrically with 
a minimum of seams.  Repair and patch defective areas with fins or other projections completely 
removed and smoothed. 

 
D. Smooth Rubbed Finish (SmRbd-Fn):  Provide smooth rubbed finish (SmRbd-Fn) to scheduled 

concrete surfaces which have received smooth form finish (SmRbd-Fn) treatment, not later than one 
day after form removal. 

 
Moisten concrete surfaces and rub with carborundum brick or other abrasive until a uniform color and 
texture is produced.  Do not apply cement grout other than that created by the rubbing process. 

 
E. Grout Cleaned Finish (GrtCl-Fn):  Provide grout cleaned finish to scheduled concrete surfaces which 

have received smooth form finish (SmFm-Fn) treatment. 
 

Combine one part portland cement to 1 1/2 parts fine sand by volume, and mix with water to 
consistency of thick paint.  Use of proprietary additives may be used at Contractor's option.  Blend 
standard portland cement and white portland cement, amounts determined by trail patches, so that 
final color of dry grout will closely match adjacent surfaces. 

 
Thoroughly wet concrete surfaces and apply grout to coat surfaces and fill small holes.  Remove 
excess grout by scraping and rubbing with clean burlap.  Keep damp by fog spray for at least 36 
hours after rubbing. 

 
F. Related Uniformed Surfaces:  At tops of walls, horizontal offsets, and surfaces occurring adjacent to 

formed surfaces, strike-off smooth and finish with a texture matching adjacent formed surfaces.  
Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces, 
unless otherwise indicated. 

 
3.08 Monolithic Slab Finishes 
 
A. Float Finish (Flt-Fn):  Apply float finish to monolithic slab surfaces to receive trowel finish and other 

finishes as hereinafter specified, and slab surfaces which are to be covered with membrane or elastic 
waterproofing, membrane or elastic roofing, and as otherwise indicated. 

 
After screening, consolidating, and leveling concrete slabs, do not work surface until ready for 
floating.  Begin floating 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.  Check and level surface 
plane to a tolerance not exceeding 1/4" in 10' when tested with a 10' straightedge.  Cut down high 
spots and fill low spots.  Uniformly slope surfaces to drains.  Immediately after leveling, refloat surface 
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to a uniform, smooth, granular texture. 
B. Trowel Finish (Tr-Fn):  Apply trowel finish to monolithic slab surfaces to be exposed-to-view, and slab 

surfaces to be covered with resilient flooring, paint or other thin film finish coating system. 
 

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 with a surface plane tolerance not exceeding 1/8" in 10' when tested with a 10' straightedge.  
Grind smooth surface defects which would telegraph through applied floor covering system. 

 
C. Non-Slip Medium Broom Finish (NSBrm-Fn):  Apply non-slip medium broom finish to exterior concrete 

platforms, steps and ramps, and elsewhere as indicated. 
 

Immediately after trowel finishing, slightly roughen concrete surface by brooming with fiber bristle 
broom perpendicular to main traffic route.  Coordinate required final finish with Engineer before 
application. 

 
3.09 Concrete Curing And Protection 
 
A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. 
 

Start initial curing as soon as free water has disappeared from concrete surface after placing and 
finishing.  Weather permitting, keep continuously moist for not less than 7 days. 

 
Begin final curing procedures immediately following initial curing and before concrete has dried.  
Continue final curing for at least 7 days in accordance with ACI 301 procedures.  Avoid rapid drying at 
end of final curing period. 

 
B. Curing Methods:  Perform curing of concrete by moisture curing, by moisture-retaining cover curing, 

by curing compound, and by combinations thereof, as herein specified. 
 
C. Provide moisture curing by Following methods: 
 

1. Keep concrete surface continuously wet by covering with water. 
 

2. Continuous water-fog spray. 
 

3. Covering concrete surface with specified absorptive cover, thoroughly saturating cover with 
water and keeping continuously wet.  Place absorptive cover to provide coverage of concrete 
surfaces and edges, with 4" lap over adjacent absorptive covers. 

 
D. Provide moisture-cover curing as follows: 
 

1. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest 
practicable width with sides and ends lapped at least 3" and sealed by waterproof tape or 
adhesive.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

 
E. Provide curing compound to slabs as follows: 
 

1. Apply specified curing and sealing compound to concrete slab as soon as final finishing 
operations are complete (within 2 hours).  Apply uniformly in continuous operation by power-
spray or roller in accordance with 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. 
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Do not use membrane curing compounds on surfaces which are to be covered with coating material 
applied directly to concrete (i.e., liquid floor hardener, waterproofing, damproofing, membrane roofing, 
flooring, painting, and other coatings and finish materials), unless otherwise acceptable to Engineer. 

 
F. Curing Formed Surfaces:  Cure formed concrete surfaces, including undersides of beams, supported 

slabs and other similar surfaces by moist curing with forms in place for full curing period or until forms 
are removed.  If forms are removed, continue curing by methods specified above, as applicable. 

 
G. Curing Unformed Surfaces:  Cure unformed surfaces, such as slabs, floor topping, and other flat 

surfaces by application of appropriate curing compound. 
 

Final cure concrete surfaces to receive liquid floor hardener or finish flooring by use of moisture-
retaining cover, unless otherwise directed. 

 
3.10 Removal Of Forms 
 
A. 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 degrees F (10 
degrees 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, joints, slabs and other structural 

elements, may not be removed in less than 14 days and until concrete has attained design minimum 
compressive strength at 28 days.  Determine potential compressive strength of inplace 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. 

 
3.11 Re-Use Of Forms 
 
A. Clean and repair surfaces of forms to be re-used in 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. 

 
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 Engineer. 

 
3.12 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 herein 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 

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 certified diagrams or templates of manufacturer furnishing machines and equipment. 

 
D. Reinforced Masonry:  Provide concrete grout for reinforced masonry lintels and bond beams where 

indicated on drawings and as scheduled.  Maintain accurate location of reinforcing steel during 
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concrete placement. 
 
3.13 Concrete Surfaces Repairs 
 
A. Patching Defective Areas:  Repair and patch defective areas with cement mortar immediately after 

removal of forms, when acceptable to Engineer. 
 

Cut out honeycomb, rock packets, voids over 1/4" in any dimension, and holes left by tie rods and 
bolts, down to solid concrete but, in no case to a depth of less than 1".  Make edges of cuts 
perpendicular to the concrete surface.  Thoroughly clean, dampen with water and brush-coat the area 
to be patched with specified bonding agent.  Place patching mortar after bonding compound has 
dried. 

 
B. For exposed-to-view surfaces, blend white portland cement and standard portland cement so that, 

when dry, patching mortar will match color surrounding.  Provide test areas at inconspicuous locations 
to verify mixture and color match before proceeding with patching.  Compact mortar in place and 
strike-off slightly higher than surrounding surface. 

 
C. Repair of Formed Surfaces:  Remove and replace concrete having defective surfaces if defects 

cannot be repaired to satisfaction of Engineer.  Surface defects, as such, include color and texture 
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; fins and other projections on 
surface; and stains and other discolorations that cannot be removed by cleaning.  Flush out form tie 
holes, fill with dry pack mortar, or precast cement cone plugs secured in place with bonding agent. 

 
D. Repair concealed formed surfaces, where possible, that contain defects that affect the durability of 

concrete.  If defects cannot be repaired, remove and replace concrete. 
 
E. Repair of Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for smoothness 

and verify surface plane to tolerances specified for each surface and finish.  Correct low and high 
areas as herein specified.  Test unformed surfaces sloped to drain for trueness of slope, in addition to 
smoothness, using a template having required slope. 

 
F. Repair finished unformed surfaces that contain defects which affect durability of concrete.  Surface 

defects, as such, include crazing, cracks in excess of 0.01" wide or which penetrate to reinforcement 
or completely through non-reinforced sections regardless of width, spalling, pop-outs, honeycomb, 
rock pockets, and other objectionable conditions. 

 
G. Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days. 
 
H. Correct low areas in unformed surfaces during, or immediately after completion of surface finishing 

operations by cutting out low areas and replacing with fresh concrete.  Finish repaired areas to blend 
into adjacent concrete.  Proprietary patching compounds may be used when acceptable to Engineer. 

 
I. Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by cutting 

out and replacing with fresh concrete.  Remove defective areas to sound concrete with clean, square 
cuts and expose reinforcing steel with at least 3/4" clearance all around.  Dampen concrete surfaces 
in contact with patching concrete and apply bonding compound.  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. 

 
J. Repair isolated random cracks and single holes not over 1" 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.  Mix dry-pack, consisting of one part 
portland cement to 2 1/2  parts fine aggregate passing a No. 16 mesh sieve, using only enough water 
as required for handling and placing.  Place dry pack after bonding compound has dried.  Compact 
dry-pack mixture in place and finish to match adjacent concrete.  Keep patched area continuously 
moist for not less than 72 hours. 
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Use epoxy-based mortar for structural repairs, where directed by Engineer. 

 
K. Repair methods not specified above may be used, subject to acceptance of Engineer. 
 
3.14 Quality Control Testing During Construction 
 
A. The General Contractor will employ a testing laboratory to perform other tests and to submit test 

reports as part of the allowance specified. 
 

Sampling and testing for quality control during placement of concrete may include the following, as 
directed by Engineer. 

 
B. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with ASTM C 94. 
 

1. Slump:  ASTM C 143; one test for each concrete load at point of discharge; and one test for 
each set of compressive strength test specimens. 

 
2. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight concrete; 

ASTM C 231 pressure for normal weight concrete; one for each set of compressive strength 
test specimens. 

 
3. Concrete Temperature:  Test hourly when air temperature is 40 degrees F (4 degrees C) and 

below, and when 80 degrees F (27 degrees C) and above; and each time a set of 
compression test specimens are made. 

 
4. Compression Test Specimen:  ASTM C 31; one set of 6 standard cylinders for each 

compressive strength test, unless otherwise directed.  Mold and store cylinders for laboratory 
cured test specimens except when field-cure test specimens are required. 

 
5. Compressive Strength Tests:  ASTM C 39; one set for each 100 cubic yards or fraction 

thereof, of each concrete class placed in any one day or for each 5,000 square feet of 
surface area placed; 2 specimens tested at 7 days, 3 specimens tested at 28 days, and one 
specimen retained in reserve for later testing if required. 

 
When frequency of testing will provide less than 5 strength tests for a given class of concrete, conduct 
testing from at least 5 randomly selected batches or from each batch if fewer than 5 are used. 

 
When total quantity of a given class of concrete is less than 50 cu. yds., strength test may be waived 
by Engineer if, in his judgement, adequate evidence of satisfactory strength is provided. 

 
When strength of field-cured cylinders is less than 85% of companion laboratory-cured cylinders, 
evaluate current operations and provide corrective procedures for protecting and curing the in-place 
concrete. 

 
Strength level of concrete will be considered satisfactory if averages of sets of three consecutive 
strength test results equal or exceed specified compressive strength, and no individual strength test 
result falls below specified compressive by more than 500 psi. 

 
C. Test results will be reported in writing to Engineer and Contractor on same day that tests are made.  

Reports of compressive strength tests shall contain the project identification name and number, date 
of concrete placement, name of concrete testing service, concrete type and class, location of 
concrete batch in structure, design compressive strength at 28 days, concrete mix proportions and 
materials; compressive breaking strength and type of break for both 7 day tests and 28 day tests. 

 
D. Additional Tests:  The testing service 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, 
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as directed by Engineer.  Testing service may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C 42, or by other methods as directed.  Contractor shall pay for 
such tests conducted, and any other additional testing as may be required when unacceptable 
concrete is verified. 

 
 
 
END OF SECTION 
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03230 - REINFORCING 
 
PART 1 - GENERAL 
 
1.01 Description: 
 
Provide reinforcing work, complete as indicated, specified and required.  Principal items include 
furnishing and placing bar and mesh reinforcing for precast and cast-in-place concrete and 
masonry work.  This section does not pertain to any reinforcement for the storage tank concrete. 
 
1.02 Quality Assurance: 
 
A. Testing Certificates.  Provide certified mill analyses and mill test reports.  Reinforcing 

steel delivered to site shall be properly tagged with Identification Certificate so as to be 
readily correlated with mill analyses and test reports. 

 
B. Standard.  Reinforcing steel installations shall conform to the specification requirements 

of the Concrete Reinforcing Steel Institute "Manual of Standard Practice" (herein referred 
to as the CRSI Manual) except as otherwise indicated or specified. 

 
1.03 Submittals: 
 
Submittals shall be in accordance with Article 12 of the General Conditions.  Submit shop 
drawings for reinforcing steel prepared in accordance with ACI 315, "Manual of Standard Practice 
for Detailing Reinforced Concrete Structures."  Show layouts, bending diagrams, assembly 
diagrams, dimensioned types and locations of all bar laps and splices, and shapes, dimensions, 
and details of bar reinforcing and accessories.  Include layout plans for bar supports and chairs, 
with typical details.  Engineer's review of shop drawings will apply to the sizes, locations, and 
types of bars, and dimensions of bar lap splices only.  Dimensions shown on the shop drawings 
are the responsibility of the Contractor. 
 
PART 2 - PRODUCTS 
 
2.01 Reinforcing Bars: 
 
Deformed bars conforming to ASTM A615, Grade 60, including Supplemental Requirements S1. 
 
2.02 Welded Wire Mesh: 
 
Conform to ASTM A185.  Use flat sheets only. 
 
2.03 Tie Wire 
 
Annealed steel, 16 gage minimum, soft-annealed, conforming to FEDSPEC QQ-W-461H. 
 
2.04 Splices and Mechanical Connections 
 
Splices other than lap splices shall not be used except where specifically indicated or permitted in 
writing by the Engineer.  Welded splices will not be accepted. 
 
2.05 Supports and Accessories 
 
Bar supports shall be of proper type for intended use.  Bar supports in beams, columns, walls, 
and slabs exposed to view after stripping shall be small rectangular concrete blocks made up of 
the same color and same strength concrete being placed around them.  Use concrete supports 
for reinforcing in concrete placed on grade.  Conform to requirements of "Placing Reinforcing 
Bars" published by CRSI. 
 



SECTION V - PROJECT SPECIFICATIONS     03230 - 2 

2.06 Fabrication and Delivery 
 
Conform to CRSI Manual except as otherwise indicated or specified.  Bundle reinforcement and 
tag with suitable identification.  Fabricate bars of indicated size and accurately form to shapes and 
lengths indicated and required by methods not injurious to materials.  Do not heat reinforcement 
for bending.  Bars with kinks or bends not scheduled will be rejected.  Field bend no bars that are 
partially embedded in concrete, except as shown on drawings, or specifically approved by 
Engineer. 
 
PART 3 - EXECUTION 
 
3.01 General 
 
Conform to "Placing Reinforcing Bars," Recommended Practices, Joint Effort of CRSI-WRSI, 
prepared under the direction of the CRSI Committee on Engineering Practice. 
 
A. Cleaning.  Before placing reinforcing, and again before concrete is placed, clean 

reinforcement of loose mill scale, oil, or other coating that might destroy or reduce bond.  
Do not allow form coatings, release agents, bond breaker, or curing compound to contact 
reinforcement. 

 
B. Straightening and Rebending.  Do not straighten or rebend metal reinforcement.  Where 

construction access through reinforcing is a problem, bundling or spacing of bars instead 
of bending shall be used.  Submit details and obtain Engineer's review prior to placing. 

 
C. Protection, Spacing, and Positioning.  Conform to the current edition of the ACI Standard 

Building Code Requirements for Reinforced Concrete (ACI 318), reviewed placing 
drawings and design drawings. 

 
D. Location Tolerance.  Conform to the current edition of "Placing Reinforcing Bars" 

published by Concrete Reinforcing Steel Institute and to the Details and Notes on the 
Drawings. 

 
E. Splicing.  Conform to Drawings and current edition of ACI Code 318.  Splices in adjacent 

bars shall be staggered by 2 feet minimum.  "Adjacent" shall be defined as side-by-side 
bars in the same layer of reinforcing or bars directly opposite in double layers of 
reinforcing. 

 
F. Tying Reinforcing Bars.  Conform to the current edition of "Placing Reinforcing Bars" 

published by Concrete Reinforcing Steel Institute and to the Details and Notes on the 
Drawings.  Mats made up of #3-#4-#5-#6 shall have every other intersection tied in such a 
manner to hold bars at required spacing. 

 
G. Welding Reinforcement.  Welding shall not be permitted. 
 
3.03 Placing Welded Wire Fabric 
 
Extend fabric to within 2 inches of the edges of the slab, and lap splices at least 1-1/2 courses of 
the fabric and a minimum of 8 inches.  Tie laps and splices securely at ends and at least every 24 
inches with tie wire.  Ensure that the welded wire fabric is placed on concrete blocks at the proper 
distance above the bottom of the slab and supported rigidly equal to that furnished for typical 
deformed bar reinforced steel.  Conform to current ACI 318 by the Wire Reinforcement Institute 
regarding placement, bends, laps, and other requirements.  Use flat sheets only. 
 
3.04 Field Bending 
 
Field bending of reinforcing steel bars is not permitted when rebending will later be required to 
straighten bars.  Rebending of bars at the same place where strain hardening has taken place 
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due to the original bend will damage the bar.  Consult with the Engineer prior to any pour if the 
Contractor foresees a need to work out a solution to prevent field bending. 
 
 
 
END OF SECTION 
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03300 - CONCRETE 
 
PART 1 - GENERAL 
 
A. Related Work Specified Elsewhere 
 

None 
 
B. Quality Assurance 

 
Codes and Construction Criteria: 

 
1. All concrete shall be of proper design mix to produce the specified compressive strengths 

and shall be mixed, formed, placed and cured to conform with current requirements of the 
American Concrete Institute Publication entitled "Building Code Requirements for Reinforced 
Concrete" (ACI 318) and/or ASTM Serial Designations as currently amended and adopted to 
date where specified. 

 
2. All reinforcing steel shall be fabricated, placed and tied, in strict conformity to current 

American Concrete Institute standards and specifications. 
 
C. Submittals 
 

1. Design Mix:  The concrete supplier shall submit a design mix to be approved by the Engineer. 
 Six (6) copies of design mix shall be furnished. 

 
2. The concrete supplier shall have three (3) concrete compressive test cylinders and a slump 

test made by an independent testing laboratory approved by the Engineer.  These cylinders 
shall be made from samples of suppliers materials to be used in the project covered by these 
Specifications and concrete shall be mixed per the proposed design mix mentioned above.  
The three (3) test cylinders shall be standard 6" test cylinders made in accordance with 
ASTM-C31 and broken in 28 days per ASTM-C39.  A slump test complying with requirements 
of ASTM-C143 shall also be made from concrete used in aforementioned test cylinders.  A 
report containing the results of these compressive and slump tests along with the mix design 
data shall be submitted to the Engineer for approval.  Costs of preceding tests shall be borne 
by the concrete supplier. 

 
3. No concrete shall be mixed or delivered to job until the mix design and concrete producing 

equipment have been approved by the Engineer. 
 

4. Mix Requirements:  Maximum slump of 6 inches, minimum 28-day compressive strength of 
3,000 PSI.  Any deviation from this standard shall require submittal of a design mix by the 
architect, engineer or concrete supplier, to be approved by the Engineer. 

 
PART 2 - MATERIALS 
 
A. Portland Cement:  ASTM Specification C-150 
 
B. Coarse Aggregate:  Coarse aggregate for concrete shall be hard durable, uncoated, crushed stone or 

gravel conforming to ASTM Specification C-33.  Maximum size of the aggregate shall not be larger 
than one-fifth (1/5) of the narrowest dimension between sides of forms of the member of which 
concrete is to be used nor larger than three-fourths (3/4) the minimum clear spacing between 
reinforcing bars. 

 
C. Fine Aggregate:  Clean, hard, durable, uncoated grains, free from silt, loam, clay or other deleterious 

matter and conforming to ASTM Designation C-33.  Grading for fine aggregate shall conform to 
ASTM C-33. 
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D. Mixing Water:  Clean and free from oil, acid and injurious amount of vegetable matter, alkalis and 

other salts. 
 
E. Reinforcing Steel:  Shall be of deformed bars of Standard Rail Steel or Intermediate Grade Billet 

Steel, and shall conform to the requirements of ASTM A-615 (Grade 60).  All bars shall be bent 
accurately to conform to the design working drawings and all bending shall be done cold.  All 
reinforcing bars shall be deformed in accordance with ASTM A-305. 

 
F. Wire Mesh:  Wire mesh reinforcing where called for shall be welded wire fabric of sizes and spacings 

noted.  Wire mesh for concrete reinforcement shall conform to the requirements of ASTM A-185. 
 
G. Metal Accessories:  Includes all spacers, chairs, ties, and other devices necessary for properly 

placing, spacing, supporting and fastening reinforcement in place.  Same shall be as manufactured by 
Meadows Steel Products Company, Birmingham, Alabama. 

 
H. Expansion Joint Material:  Shall be strips of expanded pre-moulded "Poly-vinyl chloride plastic", gray 

concrete sponge as manufactured by Williams, or equal. 
 
I. The Contractor shall place an expansion joint every 48 feet on center for continuous runs.  However, 

where continuous runs are less than 80 feet, construction joints will not be required except at abutting 
existing concrete driveways. 

 
J. In lieu of using a construction control joint (as shown on the sidewalk detail), the Contractor may place 

three #3 rebar rods positioned 18" into the concrete.  Each rod shall have an overall length of three 
feet. 

 
K. The Contractor shall place expansion joint material at every place where new concrete meets existing 

concrete (i.e., driveways).  The cost shall be included in pay items 1-3. 
 
PART 3 - EXECUTION 
 
A. Formwork 
 

1. Construct forms to slope; line elevations and dimensions as shown.  Plumb and straighten, 
securely brace and shore forms to prevent displacement and to safely support construction 
loads.  Do not coat forms with material that will stain or cause damage to exposed concrete 
surfaces.  Keep wood forms wet as necessary to prevent shrinkage.  Forms shall be 
sufficiently tight to prevent grout leakage. 

 
2. Where soil conditions will permit excavation to accurate sizes without bracing, side forms 

may be omitted and sides lined with waterproof paper. 
 
B. Placing Reinforcement 

All reinforcement will be furnished, fabricated and placed in strict accordance with the CRSI 
Specification, Plans and as specified herein. 

 
C. Inserts And Fastening Devices 
 

Provide and install all inserts, metal ties, anchors, expansion joint material, bolts, dowels, thimbles, 
slots, nailing strips, blocking, grounds, and other fastening devices required.  Properly locate and 
secure in position before concrete is poured. 

 
D. Slabs On Earth Subgrade 
 

1. Concrete slabs on earth shall be placed over compacted subgrade or adequately compacted 
clean sand fill.  Where membrane waterproofing is required slabs should not be poured until 
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waterproofing material has been properly placed. 
 

2. Concrete slabs shall be of the thickness and in the positions shown on the Plans.  Where 
slabs pitch or slope from level horizontal line, the subgrade shall pitch or slope accordingly to 
assure slab maintains the required thickness continuously and uniformly.  Concrete shall be 
of the strength specified, and thoroughly consolidated and reinforced with 6"x6"x6/6 gauge 
wire mesh. 

 
3. No construction joints will be allowed. 

 
E. Finishes 
 

Screed, float and trowel all concrete slabs to proper level and elevations with a maximum tolerance of 
1/8" in ten (10) feet.  The slab level tolerance of 1/8" in ten (10) feet shall not vary in any direction 
when tested with a ten (10) foot straightedge. 

 
F. Curing 
 

After concrete has hardened sufficiently, shall be covered and kept well moistened for five (5) days.  
Covering shall be an approved waterproof material, Sisalkraft, Richcraft, Visqueen. 

 
G. Removal Of Forms 
 

Period of time forms remain in place shall be governed by safety and curing conditions in accordance 
with ACI or PCA standards.  Permission to remove forms shall be obtained by Contractor from the 
Engineer. 

 
H. Marine Or Underwater Concrete 
 

Concrete that will be placed in locations which is in or over salt or brackish water, and elsewhere as 
may be specifically called for in the plans shall comply with the standards of FDOT Standard 
Specifications for Road and Bridge Construction, 2000 edition for Portland Cement Concrete.  The 
contractor shall submit his proposed design mix in writing to the engineer for approval prior to 
installation.  The contractor is solely responsible for the concrete mix, achieving the required design 
strength within the specified time. 

 
 
END OF SECTION 
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04220 - CONCRETE MASONRY UNIT 
 
PART 1 - GENERAL 
 
1.01 Related Documents 
 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, apply to work specified in this section. 
 
1.02 Description Of Work 
 
A. Extent of each type of masonry work is indicated on drawings and in schedules. 
 
1.03 Construction Tolerances 
 
A. Variation from Plumb:  For vertical lines and surfaces of columns, walls and arises, do not 

exceed 1/8" in 10', or 1/4" in a story height not to exceed 20', not 1/4" in 40' or more.  For 
conspicuous lines, do not exceed 1/4" in any way or 20' maximum, nor 1/4" in 40' or more. 

 
B. Variation from Level:  For lines of exposed lintels, sills, parapets, horizontal grooves and 

other conspicuous lines, do not exceed 1/4" in any way or 20' maximum, nor 3/4" in 40' or 
more. 

 
C. Variation of Linear Building Line:  For position shown in plan and related portion of 

columns, walls and partitions, do not exceed 1" in any way or 20' maximum, nor 1/4" in 40' 
or more. 

 
D. Variation in Cross-Sectional Dimensions:  For columns and thickness of walls, from 

dimensions shown, do not exceed minus 1/4" nor plus 1". 
 

When concrete masonry units are used in partitions with exposed surfaces to two 
different rooms, variation in width of unit shall be split as to not allow more than 1/16" 
variation on level from adjacent units at either face of partition. 

 
1.04 Submittals 
 
A. Product Data:  Submit manufacturer's specifications and other data for each type of 

masonry unit, accessory, and other manufactured products, including certifications that 
each type complies with specified requirements, Include instructions for handling, storage, 
installations and protection. 

 
1.05 Job Conditions 
 
A. Protection of Work:  During erection, cover top of walls with heavy waterproof sheeting at 

end of each days' work.  Cover partially completed structures when work is not in 
progress. 

 
B. Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 
 
C. Do not apply uniform floor or roof loading for at least 12 hours after building masonry 

walls or columns. 
 
D. Do not apply concentrated loads for at least 3 days after building masonry walls or 

columns. 
 
 
E. Staining:  Prevent grout or mortar from staining the face of masonry to be left exposed or 

painted.  Remove immediately grout or mortar in contact with such masonry. 
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F. Protect sills, ledges and projections from droppings of mortar. 
 
1.06 Cold Weather Protection 
 
A. Remove all masonry determined to be frozen or damaged by freezing conditions. 
 
B. Perform the following construction procedures while the work is progressing. 
 

1. When air temperature is from 40 degrees F (4 degrees C), to 32 degrees F (0 
degrees C), heat sand of mixing water to produce mortar temperatures between 
40 degrees F (4 degrees C) and 120 degrees F (49 degrees C). 

 
2. When air temperature is from 32 degrees F (0 degrees C), to 25 degrees F (-4 

degrees C), heat sand or water to produce mortar temperature between 40 
degrees F (4 degrees C), and 120 degrees F (49 degrees C); maintain 
temperature of mortar on boards above freezing. 

 
C. Perform the following protections for completed masonry and masonry not being worked 

on: 
 

1. When the mean daily air temperature is from 40 degrees F (4 degrees C), to 32 
degrees F (0 degrees C), protect masonry from rain or snow for at least 24 hours 
by covering with weather-resistive membrane. 

 
2. When mean daily air temperature is from 32 degrees F (0 degrees C), to 25 

degrees F (-4 degrees C), completely cover masonry with weather-resistive 
membrane for at least 24 hours. 

 
PART 2 - PRODUCTS 
 
2.01 General 
 
A. Manufacturer:  Obtain masonry units from one manufacturer, of uniform texture and color 

for each kind required, for each continuous area and visually related areas.  Products 
listed are per Clearwater Concrete Industries, Inc.  Manufacturers of equal quality may be 
approved. 

 
2.02 Concrete Masonry Units (CMU) 
 
A. Size:  Manufacturer's standard units with nominal face dimensions of 16" long x 8" (15 

5/8" x 7 5/8" actual), unless otherwise indicated. 
 

Partition block units with nominal face dimensions of 6" x 8" x 16".  See drawings for 
locations. 

 
B. Architectural Block:  Colored split-face with nominal face dimensions 8 x 8 x 16 and 4 x 4 

x 16 plus related special block items as shown on plans and details.  Submit 
manufacturer's standard color samples for Engineer's selection. 

 
C. Special Shapes:  Provide where required for lintels, corners, jambs, sash, control joints, 

headers, bonding and other special conditions. 
 
D. Hollow Load-Bearing (HL) CMU:  ASTM C 90-75 where shown as "HL-CMU" and as 

follows: 
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1. Grade N for general use in exterior walls above and below grade that may or may 
not be exposed to moisture penetration or the weather, and for interior walls and 
backup. 

 
E. Weight:  As required to obtain fire rating specified. 
 
F. Cure units by autoclave treatment at a minimum temperature of 350 degrees F, and a 

minimum pressure of 125 psi. 
 
G. Limit moisture absorption of 25% or saturation during delivery and until time of installation. 
 
H. Cure units in a moisture-controlled atmosphere or in an autoclave at normal pressure and 

temperature to comply with ASTM C 90, Type I. 
 

1. Limit moisture absorption during delivery and until time of installation to the 
maximum percentage specified for Type I units for the average annual relative 
humidity as reported by the U.S. Weather Bureau Station nearest the project site. 

 
I. Masonry Block:  Regular masonry units as indicated in drawings. 
 
J. Vent Louvered Block:  Manufacturer's standard units with actual face dimension of 15 5/8" 

long x 5 1/8" high x 5" deep provided with starters and caps all as manufactured by 
Concrete Fabricator Inc., Clearwater, Florida, or approved equal. 

 
2.03 Reinforcing 
 
A. Reinforcing Bars:  ASTM A 615, as follows: 
 

1. Provide Grade 60 for bars No. 3 to No. 18, except as otherwise indicated. 
 
B. Horizontal Joint Reinforcing and Ties for Masonry:  Provide welded wire units 

prefabricated in straight lengths of not less than 10', with matching corner ("L") and 
intersecting ("T") units.  Fabricate from cold-drawn steel wire complying with ASTM A 82, 
with deformed continuous side rods and plain cross rods, into units with widths of 
approximately 2" less than nominal width of walls and partitions as required to position 
side rods for full embedment in mortar with mortar coverage of not less than 5/8" on joint 
faces exposed to exterior and not less than 1" elsewhere.  Provide the following type of 
joint reinforcing unless otherwise indicated. 

 
1. Truss type with diagonal cross rods spaces not more than 16" o.c. vertically. 

 
2. Provide units of type and size shown. 

 
For exterior exposures, fabricate units from mill-galvanized wire, with 0.8 oz. zinc coating 
complying within ASTM A 116, Class 3. 

 
For use in interior exposures, fabricate units from mill-galvanized wire. 

 
 
2.04 Mortar And Grout Materials 
 
A. Portland Cement ASTM C 150, Type I, except Type III may be used for cold weather 

construction.  Provide natural color or white cement as required to produce required 
mortar color. 

 
B. Lime:  ASTM C 207, Type S, special finishing hydrated lime, non-air-entrained. 
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C. Aggregate for Mortar:  Sand, ASTM C 144 or ASTM C 404, Size No. 2, except for joints 
1/4" and less (if any) use aggregate graded with 100% passing the No. 16 sieve. 

 
D. Fine Aggregate for Grout:  ASTM C 404, Size No. 8 or Size No. 89. 
 
2.05 Masonry Accessories 
 
A. Concrete Inserts for Masonry: 
 

1. Unit Type:  Furnish cast iron or malleable iron inserts of the type and size shown, 
hot-dip galvanized after fabrication with 1.5 oz. zinc coating, ASTM A 153, Class 
B2. 

 
2. Dovetail Slots:  Furnish dovetail slots with filler strips, where shown. 

 
Fabricate from 24 ga. galvanized steel unless otherwise indicated. 

 
a. Provide hot-dip galvanized steel dovetail anchors of the size and type to 

suit construction requirements. 
 

3. For installation of concrete inserts, see concrete sections of these specifications.  
Advise concrete installer of specific requirements regarding his placement of 
inserts which are to be used by the masonry installer for anchoring of masonry 
work. 

 
B. Flashing for Masonry: 
 

1. Provide concealed flashings, shown to be built into masonry. 
 

2. Copper-Paper Laminate:  Copper bonded to waterproof creped Kraft paper both 
sides. 

 
2.06 Lintels 
 
A. Provide masonry lintels where shown and wherever openings of more than 1'-0" are 

shown without structural steel or other supporting lintels. 
 

For hollow concrete masonry unit walls, use specially formed "u"-shaped lintel units with 
reinforcing bars placed as shown and filled with Type M mortar or concrete grout. 

 
Provide 8" bearing at each jamb. 

 
2.07 Mortar And Grout Mixes 
 
A. Measurement:  Use methods which will ensure that specified proportions are controlled 

and accurately maintained.  Measure aggregate materials in a damp, loose condition. 
 
B. Mortar:  ASTM C 476, and the following: 
 

1. Use Type M mortar proportioned by volume; one part portland cement, 1/4 part 
lime, and sand equal to 2 1/4 to 3 times the sum of the volume of cement and 
lime materials. 

 
C. Grout:  ASTM C 476, and the following: 
 

1. Use "Fine Grout" where specified.  Proportion by volume; one part portland 
cement, 1/4 to 1 part lime, and sand equal to 2 1/4 to 3 times the sum of the 
volume of cement and lime materials. 
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2. Use "Course Grout" where specified.  Proportion by volume; one part Portland 

cement, zero to 1/10 part lime, and fine aggregate (sand) equal to 2 1/4 to 3 
times the sum of the volumes of cement and lime materials, and coarse 
aggregate equal to 1 to 2 times to the sum of the volumes of cement and lime 
materials. 

 
D. Mixing:  combine and mix cement, lime, water and aggregates for a minimum of 5 

minutes in a mechanical batch mixer.  For mortar, add as much water as is required for 
workability.  Mortar may be retempered by adding water and remixing, as required for 
workability.  Do not use mortar or grout which has begun to set or if more than 2 1 hours 
has elapsed after initial mixing. 

 
Mix grout to have a slump of 10" plus or minus 1", at time of placement. 

 
PART 3 - EXECUTION 
 
3.01 Placing Reinforcing 
 
A. General:  Clean free of loose rust, mill scale, earth, ice or other materials which will 

reduce bond to mortar or grout.  Do not use reinforcing bars with kinks or bends not 
shown on drawings or final shop drawings, or bars with reduced cross-section due to 
excessive rusting or other causes. 

 
B. Position reinforcing accurately at the spacing shown.  Support and secure vertical bars 

against displacement.  Horizontal reinforcing may be placed as the masonry work 
progresses. 

 
Where vertical bars are shown in close proximity, provide a clear distance between bars 
of not less than the nominal bar diameter or 1" (whichever is greater). 

 
For columns, piers and pilasters, provide a clear distance between vertical bars as shown, 
but not less than 1 1 times the nominal bar diameter or 1 1", whichever is greater.  
Provide lateral ties as shown. 

 
C. Splice reinforcing bars where shown; do not splice at other points unless acceptable to 

the Engineer.  Provide lapped splices, unless otherwise shown.  In splicing vertical bars or 
attaching to dowels, lap ends, place in contact and wire tie. 

 
Provide not less than minimum lap shown, or if not shown, as required by governing code. 

 
D. Embed metal ties in mortar joints as work progresses, with a minimum mortar cover of 

5/8" on exterior face of walls and 1" at other locations. 
 

Embed prefabricated horizontal joint reinforcing as the work progresses, with a minimum 
cover of 5/8" on exterior face of walls and 1" at other locations.  Lap units not less than 6" 
at ends.  Use prefabricated "L" and "T" units to provide continuity at corners and 
intersections.  Cut and bend units as recommended by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures and other special conditions. 

E. Anchoring:  Anchor reinforced masonry work to supporting structure as indicated. 
 
3.02 Installation, General 
 
A. Layout walls in advance for accurate spacing of exposed bond patterns with uniform joint 

widths, and to properly locate openings, movement-type joints, returns and offsets.  Avoid 
the use of less-than-half-size units at corners, jambs and wherever possible at other 
locations. 
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B. Lay-up walls plumb and true with courses level, accurately spaced and coordinated with 
other work. 

 
Comply with tolerances specified. 

 
C. Tool exposed joints slightly concave, unless otherwise indicated.  Cut joints flush for 

masonry which will be concealed or covered by other materials.  Rake out mortar 
wherever joints are to receive caulking or sealants. 

 
D. Remove masonry units disturbed after laying; clean and relay in fresh mortar.  Do not 

pound corners at jambs to fit stretcher units which have been set in position.  If 
adjustments are required, remove masonry units, clean off mortar, and reset in fresh 
mortar. 

 
E. Stop masonry work by racking back 1 masonry unit length in each course; do not tooth.  

Stop grout pours 4" back of rack at ends and as further specified at top of pours.  Prior to 
resuming masonry work, remove loose units and unbounded mortar, clean exposed 
surfaces of set masonry and, if specified to be wetted, wet units lightly. 

 
F. Build in items specified under this and other sections of these specifications as the work 

progresses.  Fill-in solidly with masonry around built-in items. 
 

Fill space between hollow metal frames and masonry solidly with mortar. 
 

Where built-in items are to be embedded in cores of hollow masonry units, place a layer 
of small mesh expanded metal latch or wire screening in joint below and rod mortar or 
grout into core. 

 
G. Install concealed flashings for reinforced masonry work as shown. 
 
3.03 Installation Of Reinforced Concrete Unit Masonry 
 
A. General. 
 

1. Do not wet concrete masonry units (CMU). 
 

2. Lay CMU units with full-face shell mortar beds.  Fill vertical head joints (end joints 
between units) solidly with mortar from face of unit to a distance behind face 
equal to not less than the thickness of longitudinal face shells.  Solidly bed cross-
webs of starting courses in mortar.  Maintain head and bed joint widths shown, or 
if not shown, provide 3/8" joints. 

 
B. Walls. 
 

1. Pattern Bond:  Lay CMU wall units in running bond with vertical joints in each 
course centered on units in courses above and below, unless otherwise indicated.  
Bond and interlock each course at corners and intersections.  Use special-
shaped units where shown, and as required for corners, jambs, sash, control 
joints, lintels, bond beams and other special conditions. 

 
2. Maintain vertical continuity of core or cell cavities, which are to be reinforced and 

grouted, to provide minimum clear dimensions shown and to provide minimum 
clearance and grout coverage for vertical reinforcing bars.  Keep cavities free of 
mortar.  Solidly bed webs in mortar where adjacent to reinforced cores or cells. 

 
3. Option:  Where all vertical cores are not shown to be grouted, Contractor may 

elect to fill all vertical cores with grout.  In which case, requirements for mortar 
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bedding of cross-webs and closing of core spaces below bond beams do not 
apply. 

 
C. Grouting. 
 

1. Use "Fine Grout" for filling spaces less than 4" in both horizontal directions. 
 

2. Use "Course Grout" for filling 4" spaces or larger in both horizontal directions. 
 

3. Grouting Technique:  At the Contractor's option, use either low-lift or high-lift 
grouting techniques subject to the requirements which follow. 

 
a. Low-Lift Grouting: 

 
(1) Place vertical reinforcing prior to laying of CMU.  Extend above 

elevation of maximum pour height as required to allow for 
splicing.  Support in position at vertical intervals not exceeding 
160 bar diameters. 

 
(2) Lay CMU to maximum pour height.  Do not exceed 4' height, or if 

bond beam occurs below 4' height stop pour at course below 
bond beam. 

 
(3) Pour grout using container with spout or by chute.  Rod or vibrate 

grout during placing.  Place grout continuously; do not interrupt 
pouring of grout for more than one hour.  Terminate grout pours 
1 1" below top course of pour. 

 
(4) Bond Beams:  Stop grout in vertical cells 1 1" below bond beam 

course.  Place horizontal reinforcing in bond beams; lap at 
corners and intersections as shown.  Place grout in bond beam 
course before filling vertical cores above bond beam. 

 
b. High-Lift Grouting: 

 
(1) Do not use high-lift grouting technique for grouting of CMU 

unless minimum cavity dimension is 3" or larger. 
 
 

(2) Provide cleanout holes in first course at all vertical cells which 
are to be filled with grout. 

 
Use units with one face shell removed and provide temporary 
supports for units above, or use header units with concrete brick 
supports, or cut openings in one face shell. 

 
(3) Construct masonry to full height of maximum grout pour specified 

prior to placing grout. 
 

Limit grout pours to heights recommended by the National 
Concrete Masonry Association (NCMA) for the type of units, 
reinforcing and grout used in the work, but in no case exceed 10' 
height. 

 
(4) Place vertical reinforcing before grouting.  Place before or after 

laying masonry units, as required by job conditions.  Tie vertical 
reinforcing to dowels at base of masonry where shown and 
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thread CMU over or around reinforcing.  Support vertical 
reinforcing at intervals not exceeding 160 bar diameters. 

 
Where individual bars are placed after laying masonry, place wire 
loops extending into cells as masonry is laid and loosen before 
mortar sets.  After insertion of reinforcing bar, pull loops and bar 
to proper position and tie free ends. 

 
Where reinforcing is prefabricated into cage units before placing, 
fabricate units with vertical reinforcing bars and lateral ties of the 
size and spacing shown. 

 
(5) Place horizontal beam reinforcing as the masonry units are laid. 

 
(6) Preparation of Grout Spaces:  Prior to grouting, inspect and 

clean grout spaces.  Remove dust, dirt, mortar droppings, loose 
pieces of masonry and other foreign materials from grout spaces.  
Clean reinforcing and adjust to proper position.  Clean top 
surface of structural members supporting masonry to ensure 
bond.  After final cleaning and inspection, close cleanout holes 
and brace closures to resist grout pressures. 

 
(7) Do not place grout until entire height of masonry to be grouted 

has attained sufficient strength to resist displacement of masonry 
units and breaking of mortar bond.  Install shores and bracing, if 
required, before starting grouting operations. 

 
(8) Place grout pours to sections which can be completed in one 

working day with not more than one hour interruption of pouring 
operation.  Place grout in lifts which do not exceed 4'.  Allow not 
less than 30 minutes, nor more than one hour between lifts of a 
given pour.  Rod or vibrate each grout lift during pouring 
operation. 

 
 
 

(9) Where bond beam occurs more than one course below top of 
pour, fill bond beam course to within 1" of vertically reinforced 
cavities, during construction of masonry. 

 
When more than one pour is required to complete a given 
section of masonry, extend reinforcing beyond masonry as 
required for splicing.  Pour grout to within 1 1" of top course of 
first pour.  After grouted masonry is cured, lay masonry units and 
place reinforcing for second pour section before grouting.  
Repeat sequence if more pours are required. 

 
 
 
END OF SECTION 
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SECTION 05402 - PRE-ENGINEERED METAL BUILDING 

 
1. CONTRACTOR shall furnish and erect a pre-engineered metal hangar building in 

accordance with the outline drawings and these specifications. 
 
2. The high-bay hangar shall be 80 feet wide and 75 feet deep, out-to-out of walls, not 

including the sliding door assembly.   The clear door opening height shall be 18 feet.  The 
hangar interior shall have a clear height of at least 18 feet throughout a 35 foot wide zone 
centered on the building ridge.  This clear height shall be measured to the lowest fixed 
object, whether a structural member, light fixture, fire sprinkler, or other item.  Outside the 
center 35 foot wide zone, the clear height may be less, due to the slope of the primary 
frame members. 

 
3. The hangar shall have six conventional steel-framed sliding doors, with enameled steel 

sheeting to match the wall panels.  The doors shall run on three steel tracks of the bulb 
tee type, and shall open at the center of the building.  The total clear door width shall be 
70 feet, centered on the building ridge.  Doors shall roll on heavy ball bearing cast-iron or 
ductile-iron rollers, which shall be equipped with grease fittings.  The doors shall have a 
top track which shall secure the door against lateral movement.  The door pockets 
extending beyond the hangar width shall be sheeted with the same enameled steel panels 
which cover the hangar, and shall not be the open-framed “skeleton” type. 

 
4. The high-bay structures shall consist of primary frames of hot-rolled steel structural 

shapes or welded steel built-up numbers, having secondary cold-rolled ‘Z’ or ‘C’ purlins 
and girts.   All roof slopes shall be 1 in 12.  All primary frame members, purlins, girts, and 
other secondary members shall be furnished with red oxide primer. 

 
5. All building components shall be furnished by a single manufacturer, which shall be a well 

established manufacturer of pre-engineered metal buildings.  Subject to compliance with 
requirements, the building may be furnished by one of the following manufacturers, or 
other manufacturer of similar capability approved by the OWNER: 

 
    American Buildings Company 
    Butler Manufacturing Company 
    Ceco Buildings Division 
    Kirby Building Systems, Incorporated 
    Star Building Systems 
    Varco-Pruden Buildings 
 
6. The building shall be designed by an Engineer registered in the State of Florida, to safely 

resist all horizontal wind loads, vertical live loads, dead loads, collateral and operating 
loads such as the chain hoist, fire suppression (sprinkler) system, and sliding doors and 
all other loads imposed upon the structure, as set forth in the current edition of the 
Standard Building Code.  The concrete slab foundations, anchor bolts, etc., shall be 
designed to safely resist all reactions of the structure (see Section 03300). 

 
7. The wall and sliding door sheeting, and metal trim components, shall be 26-gauge 

(minimum thickness) steel sheets which shall be galvanized or aluminum coated, primed, 
and factory-finished with a fluoropolymer finish for which the manufacturer shall provide a 
15-year warranty against failure by fading, cracking, peeling or rust-through.  The original 
warranty shall be delivered to the OWNER.  Colors shall be selected by the OWNER, 
from the manufacturer’s standard colors.  Wall and door sheeting shall be attached by 
non-corrodible self-drilling screws with neoprene washers. 

8. The roof covering shall be 24-gauge (minimum thickness) standing-seam type, with no 
exposed fasteners.  The finish of the standing-seam panels shall be the same as 
specified above for the screwed-on wall and door sheeting panels. 

 



SECTION V - PROJECT SPECIFICATIONS   05402 - 2 

9. The building shall be provided with seals, gaskets, trim closures, base angles, etc., as 
required to provide a watertight structure.  The door track slab shall be depressed 
approximately 3/4" below the floor slab edge elevation to prevent rain water running down 
the face of the door panels from being blown under the doors.  Doors shall be well 
gasketed, and gaskets shall be adjusted to seal well but allow the sliding doors to operate 
smoothly.  Each door leaf shall be equipped with one or more heavy cane bolts so that it 
may be secured into position during high wind conditions. 

 
10. The building does require ridge vents.   Ventilation shall be provided by means of large 

exhaust fans mounted on the endwalls (See Section 15100). 
 
11. Skylights shall consist of 3' x 8' (nominal) sheets of glass fiber reinforced polyester glazing 

panels complying with Astm D 3841, Type CC1, limited flammability, Grade 2, weighing 
not less than 8 oz. per square foot.  Color shall be white.  Rib profile shall match that of 
the steel roof panels. 

 
12. For insulation requirements, see Section 07200. 
 
13. The building shall be erected by a firm experienced and regularly engaged in commercial 

steel building erection and approved by the building manufacturer.  Primary structural 
frame bolts shall be tested for tightness by the Test Lab (See Special Provisions, Section 
8). 

 
 
 
END OF SECTION 
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07631 - GUTTERS AND DOWNSPOUTS 
 
PART 1 - GENERAL 
 
1.01 Description Of Work 
 
A. Extent of metal gutter and downspout work is indicated on drawings and by provisions of this section. 
 
B. The following types of work are specified in this section. 
 

1. Exposed hanging gutters. 
 

2. Conductor heads. 
 

3. Downspouts and leaders. 
 

4. Splash blocks. 
 
1.02 References 
 
A. ANSI/ASTM A446 - Steel Sheet, Zinc Coated, (Galvanized) by the Hot-Dip Process, structural 

(Physical) Quality. 
 
B. ANSI/ASTM B32 - Solder Metal. 
 
C. ASTM A167 - Stainless and Heat-Resisting, Chromium-Nickel Steel Plate, Sheet, and Strip. 
 
D. ASTM A525 - General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip 

Process. 
 
E. ASTM B209 - Aluminum and Aluminum Alloy Sheet and Plate. 
 
F. ASTM B370 - Copper Sheet and Strip for Building Construction. 
 
G. FS O-F-506 - Flux, Soldering, Paste and Liquid. 
 
H. FS QQ-S-571 - Solder, Tin Alloy, Tin-Lead Alloy, and Lead Alloy. 
 
I. FS TT-C-494 - Coating Compound, Bituminous, Solvent Type, Acid Resistant. 
 
J. SMACNA - Architectural Sheet Metal Manual. 
 
1.03 Submittals 
 
A. Submit shop drawings and product data under provisions of Submittal Section. 
 
B. Indicate on shop drawings, general construction, configurations, jointing methods and locations, 

fastening methods, locations, and installation details. 
 
C. Provide product data on prefabricated components. 
 
D. Submit samples under provisions of General Provisions Section. 
 
E. Submit two samples illustrating component design, finish, color, and configuration. 
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F. Submit manufacturer's installation instructions under provisions of General Provisions Section. 
 
1.04 Quality Assurance 
 
A. Industry Standards:  In addition to complying with pertinent codes and regulations, comply with 

pertinent recommendations contained in the SMACNA "Architectural Sheet Metal Manual", 4th 
Edition. 

 
1.05 Delivery, Storage, And Handling 
 
A. Deliver products to site under provisions of General Provisions Section. 
 
B. Store and protect products under the provisions of General Provisions Section. 
 
C. Stack preformed (and prefinished) material to prevent twisting, bending, or abrasion, and to aid 

ventilation.  Slope to drain. 
 
D. Prevent contact with materials during storage which may cause discoloration, staining, or damage. 
 
PART 2 - PRODUCTS 
 
2.01 Materials 
 
A. Aluminum:  ASTM B209, Alloy 3003, temper H14, mill finish; 0.04" thick as otherwise indicated. 
 
B. Extruded Aluminum:  Manufacturer's standard extrusions of sizes and profiles indicated, 6063-T52, 

mill finish; 0.8" minimum thickness for primary legs of extrusions. 
 
2.02 Components 
 
A. Downspouts:  Aluminum ASTM B221, Alloy 6063, temper T4; 1/8" thick tubing, size and profiles as 

shown on the drawings. 
 
B. End Caps, Downspout Outlets, Downspout, Support Brackets, Joint Fasteners, Down Spout 

Strainers, Downspout Header:  Profiled to suit gutters and downspouts. 
 
C. Downspout Boots. 
 
2.03 Accessories 
 
A. Anchorage Devices:  SMACNA requirements.  Type recommended by fabricator. 
 
B. Downspout Supports:  1'8" thick x 1 1/2" deep metal bracket at 4'o.c. 
 
C. Protective Backing Paint:  Zinc chromate alkyd. 
 
D. Protective Back Coating:  FS TT-C-494, bituminous. 
 
E. Flux:  FS O-F-506. 
 
G. Concrete Splashblocks:  Pre-cast concrete units, with smooth exposed surfaces, dense finish, free of 

surface voids, spills, cracks and broken edges; size as shown on the drawings. 
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2.04 Fabrication 
 
A. Shop fabricate work. 
 
B. Fabricate work as shown and, where not otherwise shown, fabricate to comply with SMACNA 

"Architectural Sheet Metal Manual" and other recognized industry standards. 
 
C. Except as otherwise shown or specified, comply with recommendations and instructions of the 

manufacturer of the sheet metal being fabricated. 
 
D. Provide for thermal expansion of running gutters and other items exposed for more than 15' 0" 

continuous length.  Maintain a water-tight seal at expansion joints.  Locate expansion joints as shown 
or, if not shown, midway between drains (at high points in the slopes), but in no case more than 60' 0" 
maximum spacings. 

 
E. Where fixed seams or joints require sealing or cementing to ensure waterproofness or adequate 

strength, form rain drainage properly and install epoxy seam sealer in accordance with manufacturer's 
instructions. 

 
F. Fabricate work with lines and corners of exposed units true and accurate.  Form exposed faces flat 

and free of buckles, excessive waves and avoidable tool marks, considering temper and reflectivity of 
metal.  Provide uniform, neat seams with minimum exposure of solder, welds and sealant.  Except as 
otherwise shown, fold back sheet metal to form hem on concealed side of exposed edges. 

 
G. Support and Anchorage:  Fabricate units with adequate provisions for support and anchorage, of 

types needed for indicated method of installation. 
 
2.05 Shop Finishing 
 
A. Backpaint concealed metal surfaces with protective backing paint to a minimum dry film thickness of 

15 mil. 
 
B. Color:  Grey.  Submit for exact color verification. 
 
PART 3 - EXECUTION 
 
3.01 Installation 
 
A. Comply with manufacturer's recommendations and installation instructions.  Comply with SMACNA 

"Architectural Sheet Metal Manual". 
 
B. Separate dissimilar metals from each other and separate metals from corrosive substrates.  Paint 

each metal surface in contact with a 15-mil (dry thickness) application of bituminous coating, or apply 
a troweled-in-place coating of roofing cement. 

 
C. Conceal fasteners and expansion provisions where possible in exposed work and locate so as to 

minimize possibility of leakage.  Cover and seal work as required for tight installation. 
 
D. Provide concealed cleat-type anchorages where practical or exposed strap-type anchors where 

shown, arranged to relieve stresses in gutter work resulting from building movement and thermal 
expansion. 

 
E. Bed flashing flanges in a bed of roofing cement or other setting compound which is compatible with 

adjoining work and substrate. 
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F. On vertical overlaps, lap sheet metal a minimum of 3". 
 
G. On sloping overlaps, of slopes of not less than 6" in 12", lap unsealed overlaps a minimum of 6". 
 
H. For embedment of metal flanges in roofing or composition flashing or stripping, extend flanges for a 

minimum of 4" embedment. 
 
I. Support and anchor each unit of work in manner indicated; as recognized to be adequate for thermal 

expansion stresses and normal loading of water, wind and similar loadings. 
 
J. Install units of work with lines and corners true and accurate in alignment and location. 
 
K. Clean exposed metal surfaces of substances which might cause corrosion or which might interfere 

with uniform weathering to finish. 
 
L. Install one precast splash block at each downspout. 
 
 
 
 
 
END OF SECTION 
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08100 - STANDARD STEEL DOORS AND FRAMES 

 

1. Furnish hollow metal doors and frames as shown on the plans.  All doors shall be flush steel, without 
louvers or windows, unless otherwise noted.  Interior non-fire-rated doors shall be ANSI/SD1-100-
Grade II, Heavy Duty, Model 3, with minimum 18-gauge cold-rolled sheet steel faces.  Exterior doors 
shall be ANSI/SDI Grade III, Extra-Heavy Duty, Model 4, with minimum 16-gauge galvanized cold-
rolled steel sheet faces.  All non-fire-rated doors shall have reinforced hinge and latch rails and foam 
or mineral fiber core. 

 
2. Frames shall be fabricated of 16-gauge cold-rolled steel, with welded corners.  Exterior frames shall 

be galvanized.  Frames shall have reinforced hinge and latch plates, and concealed fastenings 
appropriate for the wall or partition. 

 
3. Door and frames installed in fire-rated walls or partitions shall have fire ratings as appropriate for 

those locations, and shall be appropriately UL labeled. 
 
4. All surfaces shall be factory cleaned, primed, and ready to receive the field-applied finish. 
 
5. All door leaves shall have three commercial grade butt hinges.  Ball-bearing hinges shall be required 

for doors with closers only. 
 
6. Frames shall be securely attached to walls or partitions.  Frames installed in masonry walls shall be 

fully grouted. 
 
7. Door frames shall be installed straight and true.  Doors shall close properly, without warp or binding.  

A uniform 1/16" to 1/8" space shall be provided between the latch side of the door and the frame.  
Space under the door shall be adequate to clear the floor, but shall not be excessive. 

 
8. Interior doors shall be equipped with silencers.  Exterior doors shall be fully weatherstripped with drip 

cap above and bumper-type aluminum threshold below.  Pneumatic closers shall be provided only for 
toilet room doors and doors in fire walls.  Doors without closers shall have a heavy, cast metal floor-
mounted door stop with hold-open device. 

 
9. Latches and dead bolts shall be as indicated on plans.  Shall be first-grade hardware as 

manufactured by Russwin, Corbin, Schlage, or other approved commercial-hardware manufacturer.  
All latches shall be lever-type.  All dead-bolts shall be separate from the lever-operated latch and 
have thumb knob on inside.  Pushbar-type panic hardware shall be provided in lieu of lever-type 
latches and deadbolt where needed to meet egress requirements.  Coordinate keying with the 
OWNER.  Furnish two (2) keys for each lock. 

 
10. All hardware exposed to weather shall be of non-corrodible material, which shall include stainless 

steel, galvanized steel, brass, cast aluminum, and cast zinc, but shall not include electro-plated steel. 
 Exterior hinges shall be stainless steel or galvanized steel. 

 
 
 
END OF SECTION 
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08300 - OVERHEAD COILING DOORS 

 

1. Provide overhead coiling doors of the sizes indicated on the plans.  Doors shall be constructed of hot-
dip galvanized steel slats, bonderized and painted with factory applied Thermosetting Polyester 
Powder Coating, color selected by OWNER.  Doors shall be manually chain operated.  Doors shall be 
designed to safely withstand 30 psf wind pressure, and shall be fully weatherstripped.  Coil housing 
shall be installed on inside of building. 

 
2. Door operating mechanisms shall have reduction gears to allow operation without the use of 

excessive force. 
 
3. Doors shall be high-quality, commercial grade, manufactured by one of the following (subject to 

meeting requirements, or equal): 
 

1. Atlas Roll-Lite 
2. Overhead Door Corporation 
3. J. G. Wilson Corporation 

 
4. A 3/4"" recess shall be formed into the floor slab below the door, to prevent blowing-in of water. 
 
5. Door frame shall be securely bolted to the building. 
 
 
 
END OF SECTION 
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08360 - SECTIONAL METAL OVERHEAD DOORS 
 
PART 1 - GENERAL 
 
1.01 Related Documents 
 
A. The General Conditions of the contract, including Supplementary Conditions and Division 1, General 

Requirements, apply to the work of this section. 
 
1.02 Description Of Work 
 
A. The extent of sectional metal overhead doors is shown on drawings. 
 
1.03 Quality Assurance 
 
A. Provide each door as a complete unit, produced by one manufacturer, including frames, sections, 

brackets, guides, tracks, counterbalance mechanisms, hardware, operations and installation 
accessories, to suit the openings and head room allowable. 

 
B. Inserts and anchorages:  Furnish inserts and anchoring devices which must be set in concrete or built 

into other construction for the installation of the units.  Provide setting drawings, templates, and 
directions for installation of anchorage devices.  Coordinate delivery with other work to avoid delay. 

 
C. Wind loading:  Design and reinforce sectional overhead doors to withstand a wind loading pressure 

with a maximum deflection of 1/120 of the opening width, as follows: 
 

1. Wind loading pressure:  25 PSF. 
 
1.04 Submittals 
 
A. Field Drawings:  Submit in accordance with Section 4.12 - Submittals. 
 
PART 2 - PRODUCTS 
 
2.01 Acceptable Products 
 
A. 591 Series, Thermacore Series or equal. 
 
2.02 Glazing 
 
A. Factory installed 1/4" clear lexan, held in place with rigid vinyl molding and backed with butyl tape. 
 
2.03 Rails And Stiles 
 
A. To be .065 min. wall thickness 6063-76 extruded aluminum alloy with 3 3/4" wide top and bottom rails. 

 Intermediate rails to be 3 3/4" wide top and bottom rails. 
 

1. 1 1/4" wide. Ends stiles to be 2 3/4" wide. 
 
2.04 Finish 
 
A. Factory prime doors for field painting. 
 
B. Final coats (2) to be same finish as aluminum windows. 
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2.05 Tracks 
 
A. Three inch angel mounted.  Horizontal track reinforced with a continuous angle. 
 
2.06 Hinges And Fixtures 
 
A. Hinges and fixtures to be galvanized steel.  Full-floating, ball-bearing rollers with hardened steel 

racers for long cycle life. 
 
2.07 Weather seals 
 
A. Bottom weatherseal to be looped PVC. 
 
B. Include:  Header seal. 
 
C. Include:  "Sup-Ur-Seal" bulb jamb seal. 
 
2.08 Hardware 
 
A. Provide heavy-duty, rust-resistant hardware, with galvanized fasteners, to suit type of door.  Hardened 

steel, ball bearing rollers. 
 
2.09 Counterbalancing Mechanisms 
 
A. Torsion Spring:  Hang door assembly for operation by a torsion spring counterbalance mechanism, 

consisting of adjustable tension tempered steel torsion springs mounted on a case-hardened steel 
shaft, and connected to door with galvanized aircraft type lift cable. 

 
2.10 Electric Industrial Duty Drawbar Door Operator 
 
A. Supply Model T industrial duty drawbar operator(s), rated 1/2 HP, 115 volts, single phase.  Motor shall 

be high starting torque, continuous duty industrial type, protected against overload by either a thermal 
or current sensing overload device.  Motor control shall be by means of an across-the-line 
mechanically interlocked magnetic reversing contractor, enclosed in a NEMA 1 enclosure and integral 
with the operator.  The control circuit shall be 24VAC with pre-wired terminal strip for field connection 
of an OPEN/CLOSE/STOP control station.  Speed reduction shall be by V-Belt (primary stage) and 
sprocket and chain (secondary stage).  Operator shall be equipped with an adjustable friction clutch 
and a quick-disconnect door arm for emergency manual door operation.  Track shall be heavy-duty 
double angle type (min. 2'x2"x1/8").  Door drive shall be full roller chain, No. 48 on 1/3 and 1/2 HP and 
No. 41 on 3/4 HP, and a solenoid brake shall be supplied on operators rated above 1/2 HP to stop the 
motor and hold the door in any position.  Adjustable limit switches shall be of the driven type and the 
limit settings shall not be affected by removal of the motor.  Operator shall drive the door at 
approximately one foot per second. 

 
B. Provide for emergency manual operation in case of power failure or malfunction of electric door 

operator. 
 
C. Provide Link Controls, three button control station, OPEN/CLOSE/STOP at each opening where 

indicated on Electrical Plans. 
 
D. Coordinate wiring requirements and current characteristics of motors with building electrical system. 
 
E. Automatic Reversing Control:  Furnish each door with automatic safety switch, extending full width of 

door bottom, and located within neoprene or rubber astragal mounted to bottom door rail.  Contact 
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with switch will immediately reverse downward door travel.  Furnish manufacturer's standard take-up 
reel of self-coiling cable. 

 
F. Provide electrically actuated automatic bottom bar. 
 
G. Receiver:  Provide Delta-3, model DR-2, two channel digital receiver for each overhead door (4 

required). 
 
H. Transmitter:  Furnish (4) Delta-3, model DT-4 four channel transmitters for placement by owner in 

vehicles. 
 
PART 3 - EXECUTION 
 
3.01 Inspection 
 
A. Examine substrates and conditions under which doors are to be installed.  Notify contractor in writing 

of conditions detrimental to the proper and timely completion of the work.  Do not proceed with the 
work until unsatisfactory conditions have been corrected in an acceptable manner. 

 
 
 
 
 
END OF SECTION 
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16000A - ELECTRICAL INSTALLATION 

 

1.  FURNISH A COMPLETE ELECTRICAL INSTALLATION, DESIGNED IN ACCORDANCE WITH 
NATIONAL ELECTRICAL CODE (NEC) AND LOCAL REQUIREMENTS.  WIRING SHALL BE NO. 12 
(MINIMUM) COPPER TYPE THWN/THHN, COLOR CODED, INSTALLED IN EMT, IMC OR RSC 
WHICH SHALL BE INSTALLED OVERHEAD, OR SURFACE MOUNTED. 

 
2. CONTRACTOR SHALL COORDINATE ELECTRICAL SERVICE WITH POWER COMPANY.  
 
3. MAIN DISTRIBUTION PANEL VOLTAGE SHALL BE 120/240 VOLT SIGNAL PHASE,  
 
4. THE ELECTRICAL SERVICE AND MAIN DISTRIBUTION PANEL SHALL BE CONSERVATIVELY 

SIZED WITH AT LEAST 30% MORE AMPACITY THAN THE MINIMUM REQUIRED BY THE 
NATIONAL ELECTRICAL CODE BASED ON PROPOSED CONNECTED LOADS, TO ALLOW FOR 
FUTURE LOAD ADDITIONS.  MAIN PANEL SHALL BE FEED-THROUGH TYPE.  

 
5. EXTERIOR LIGHTS TO BE LITHONIA MODEL TWR 1 150S OR EQUAL WALL-MOUNTED 

FIXTURES AROUND BUILDING PERIMETER,  EXTERIOR LIGHTING SHALL BE PHOTO 
CONTROLLED.  PROVIDE EXIT LIGHTING AS REQUIRED BY CODE. EXIT LIGHT TO BE SURE 
LIGHT SLX70 RWH OR EQUAL 

 
6. PROVIDE RECEPTACLES AS FOLLOWS:   RECEPTACLES SHALL BE SPACED AS DEPICTED 

ON THE ELECTRICAL SKETCHES,  AND SHALL BE 120V, QUAD GFCI-PROTECTED UNLESS 
OTHERWISE NOTED.  A MAXIMUM OF ONE NON-GFCI RECEPTACLE MAY BE FED FROM A 
GFCI RECEPTACLE, WHICH MUST BE LOCATED IN THE SAME ROOM OR AREA.  GFCI 
CIRCUIT BREAKERS SHALL NOT BE USED.   

 
 
7.  CEILING LIGHT TO BE LITHONIA TDM 2 32 MVOLT 1/4 GEB 101S- 8' TANDEM 2-32W T8 

LAMPS LP VAPORTITE OR EQUAL 
 
8.  ALL OVERHEAD DOORS GET ELECTRIC OPENERS. PUSH BUTTON SWITCHES LOCATED 

ON THE SOUTH WALL PER ELECTRICAL SKETCH. 
 
9.  100 AMP SERVICE PULLED UNDERGROUND FROM EXISTING BUILDING 
 
 
END OF SECTION 



SECTION V – PROJECT SPECIFICATIONS  16010 - 1 

16010 - BASIC ELECTRICAL REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.01 Description 
 
A. This Section summarizes the general requirements for electrical work. 
 
1.02 References 
 
A. ANSI/NFPA 70 - National Electrical Code. 
 
B. NFPA 101 - Life Safety Code. 
 
1.03 Submittals 
 
A. Submit shop drawings and product data in accordance with and grouped to include complete 

submittals of related systems, products, and accessories in a single submittal. 
 
1.05 Regulatory Requirements 
 
A. Conform to applicable Building Code. 
 
B. Electrical:  Conform to NFPA 70 and NFPA 110. 
 
C. Obtain permits, and requires inspections from authority having jurisdiction. 
 
1.06 Project/Site Conditions 
 
A. Electrical Drawings are diagrammatic and indicate the general layout of the complete work.  Locations 

of equipment, inserts, anchors, motors, panels, pull boxes, manholes, conduits, stub-ups, fittings, 
lighting fixtures, power and convenience outlets, exterior lighting units, and ground wells are 
approximate.  Conform to Drawings as closely as possible.  Exercise care to secure approved 
headroom and clearances, and to overcome structural interference.  Verify scaled dimensions, field 
dimensions, and conditions at the place of work. 

 
B. Install Work in locations shown on Drawings, unless prevented by Project conditions. 
 
C. Prepare drawings showing proposed re-arrangement of Work to meet Project conditions, including 

changes to Work specified in other Sections.  Obtain permission of Engineer before proceeding.  If 
approved changes requested by Contractor require alteration of structures or related work, make the 
alterations at no additional cost to Owner. 

 
D. Coordinate electrical work with all trades, code authorities, public utilities, and Owner.  Where two or 

more trades interface in an area, verify that no electrical work is omitted. 
1.09 Related Electrical Work 
 
Review entire Contract Documents and provide electrical work required for all trades unless excluded or 
specified elsewhere. 
 
1.10 Public Utilities 
 
Obtain service requirements from public utilities for required power and telephone.  Provide electrical work for 
power and telephone as indicated or specified, and according to power and telephone companies, including 
costs for conduits, cables, boxes, trenching, backfilling, and grounding. 
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PART 2 - PRODUCTS 
 
2.01 Materials And Equipment 
Provide new materials and equipment as required to complete all indicated and specified electrical work, 
including incidental items inferable from the Contract Documents that are necessary to complete the work.  
Provide materials and equipment of latest design, standard products of established manufacturers.  For 
uniformity, only one manufacturer is acceptable for each type of product.  Manufacture individual part to 
standard sizes and gages so repair parts can be installed in the field.  Make like parts of duplicate units 
interchangeable.  Do not place equipment in service at any time prior to delivery except as required for factory 
or shop tests. 
 
PART 3 - EXECUTION 
 
3.01 General 
 
Install electrical work in accordance with the codes and standards specified, except where more stringent 
requirements are indicated or specified.  Verify that materials and equipment properly fit the installation space 
with clearances conforming to the codes and standards specified except where greater clearance is indicated. 
 Perform work as required to correct improper installations, at no additional cost to Owner. 
 
3.02 Workmanship 
 
Employ skilled craftsmen experienced in installation of the types of electrical materials and equipment 
specified.  Use specialized installation tools and equipment as applicable.  Produce acceptable installations 
free of defects. 
 
3.03 Protection During Construction 
 
Throughout this Contract, provide protection for materials and equipment against loss or damage in 
accordance with provisions elsewhere in these Contract Documents.  Throughout this Contract, follow 
manufacturers' recommendations for storage.  Protect everything from the effects of weather.  Prior to 
installation, store items in clean, dry, indoor locations.  Store in clean, dry, indoor, heated locations items 
subject to corrosion under damp conditions, and items containing electrical insulation, such as transformers, 
conductors, motors and controls. 
 
3.04 Cutting And Patching 
 
Lay out work carefully in advance.  Do not cut or notch any structural member or building surface without 
specific approval of Engineer.  Carefully carry out any cutting, channeling, chasing, or drilling of floors, walls, 
partitions, ceilings, paving, or other surfaces required for the installation, support, or anchorage of conduit, 
raceways, or other electrical materials and equipment.  Following such work, restore surfaces neatly to original 
condition. 
 
3.05 Cleaning And Touchup Painting 
 
Upon completion of work, remove all materials, scraps, and debris from premises and from interior and 
exterior of all devices and equipment.  Touch up scratches, scrapes, or chips in interior and exterior surfaces 
of devices and equipment with finishes matching as nearly as possible the type, color, consistency, and type of 
surface of the original finish.  If extensive damage is done to equipment paint surfaces, refinish the entire 
equipment in a manner that provides a finish equal to or better than the factory finish, that meets the 
requirements of the Specifications, and that is acceptable to the Engineer. 
 
 
END OF SECTION 
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16111 - CONDUIT 
 
PART 1 - GENERAL 
 
1.01 Work Included 
 
A. Metal conduit. 
 
B. Electrical metallic tubing. 
 
C. Flexible metal conduit. 
 
D. Liquid-tight flexible metal conduit. 
 
E. Non-metallic conduit. 
 
F. Fittings and conduit bodies. 
 
1.02 Related Section 
 
A. Concrete:  Projective Envelope for Underground Conduit Installations. 
 
B. Boxes. 
 
C. Grounding and bonding. 
 
D. Supporting Devices. 
 
E. Electrical Identification. 
 
1.03 References 
 
A. ANSI C80.1 - Rigid Steel Conduit, Zinc-coated. 
 
B. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies. 
 
C. ANSI C80.3 - Electrical Metallic Tubing, zinc coated. 
 
D. ANSI/NFPA 70 - National Electrical Code. 
 
E. NEMA TC 2 - Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80). 
 
F. NEMA TC 3 - PVC Fittings for use with Rigid PVC Conduit and Tubing. 
 
G. NECA "Standard of Installation". 
 
PART 2 - PRODUCTS 
 
2.01 Conduit Requirements 
 
A. Minimum Size:  3/4" unless otherwise specified 1/2" for flexible connections to equipment. 
B. Underground Installations: 
 

1. More than Five Feet from Foundation Wall:  Use thickwall nonmetallic conduit. 
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2. Within Five Feet from Foundation Wall:  Use rigid steel conduit painted with a coat of 

Bitumastic. 
 

3. In or Under Slab on Grade:  Use rigid steel conduit.  Paint under slab on grade conduit with a 
coat of Bitumastic. 

 
4. Minimum Size:  3/4. 

 
C. Outdoor Locations, Above Grade:  Use rigid steel and liquidtight flexible metal conduit. 
 
D. In Slab Above Grade: 
 

1. Use rigid steel conduit and electrical metallic tubing. 
 

2. Maximum Size Conduit in Slab:  Not to exceed 1/3 of slab thickness.  Install per concrete 
standards. 

 
E. Wet and Damp Locations:  Use rigid steel and liquidtight flexible metal conduit. 
 
F. Dry Locations: 
 

1. Concealed:  Use rigid steel, intermediate metal conduit, and electrical metallic tubing. 
 

2. Exposed:  Use rigid steel below eight feet and electrical metallic tubing above eight feet. 
 
2.02 Metal Conduit 
 
A. Rigid Steel Conduit:  ANSI C80.1. 
 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; all steel fittings. 
 
2.03 Electrical Metallic Tubing (EMT) 
 
A. Description:  ANSI C80.3; galvanized tubing. 
 
B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel compression type. 
 
2.04 Flexible Metal Conduit 
 
A. Description:  Interlocked steel construction. 
 
B. Fittings:  ANSI/NEMA FB 1. 
 
2.05 Liquidtight Flexible Metal Conduit 
 
A. Description:  Interlocked steel constructions. 
 
B. Fittings:  ANSI/NEMA FB 1. 
2.06 Nonmetallic Conduit 
 
A. Description:  NEMA TC 2; Schedule 40 PVC. 
 
B. Fittings and Conduit Bodies:  NEMA TC 3. 
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C. PVC Conduit shall not be ran in or within 5'0" of any building or structure. 
 
PART 3 - EXECUTION 
 
3.01 Installation 
 
A. Install conduit in accordance with NECA "Standard of Installation". 
 
B. Install nonmetallic conduit in accordance with manufacturer's instructions. 
 
C. Arrange supports to prevent misalignment during wiring installation. 
 
D. Support conduit using coated steel straps, lay-in adjustable hangers, clevis hangers, and split 

hangers. 
 
E. Group related conduits; support using conduit rack.  Construct rack using steel channel; provide 

space on each for 25 percent additional conduits. 
 
F. Fasten conduit supports to building structure and surfaces under provisions. 
 
G. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary 

supports. 
 
H. Do not attach conduit to ceiling support wires. 
 
I. Arrange conduit to maintain headroom and present neat appearance. 
 
J. Route exposed conduit parallel and perpendicular to walls. 
 
K. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 
 
L. Route conduit in and under slab from point-to-point. 
 
M. Do not cross conduits in slab. 
 
N. Maintain minimum 6" clearance between conduit and piping. 
 
O. Maintain 12" clearance between conduit and surfaces with temperatures exceeding 104�F (40�C). 
 
P. Cut conduit square using saw, de-burr cut ends. 
 
Q. Bring conduit to shoulder of fittings; fasten securely. 
 
R. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic conduit 

dry and clean before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow 
joint to cure for 20 minutes, minimum. 

S. Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to cast 
boxes. 

 
T. Install no more than equivalent for four 90-degree ends between boxes.  Use conduit bodies to make 

sharp changes in direction, as around beams.  Use hydraulic one-shot bender or factory elbows for 
bends in metal conduit larger than 2" size. 

 
U. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 
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V. Provide suitable fittings to accommodate expansion and deflection where conduit crosses, control, 
and expansion joints. 

 
W. Provide No. 12 AWG insulated conductor or suitable pull string in each empty conduit except sleeves 

and nipples. 
 
X. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 
 
Y. Ground and bond conduit under provisions. 
 
Z. Identify conduit under provisions. 
 
AA. Install rigid steel long radius elbows, size 2" and larger, in below grade and first floor slab conduit 

runs.  Encase elbows with minimum 3" concrete coverage. 
 
AB. Encase PVC exterior conduit stub ups with a minimum 3" coverage from beginning of 90 degree 

elbow stub up to 3" above grade. 
 
AC. Maintain Manufacturer's recommended minimum bending radius on flexible conduit. 
 
AD. Flexible metal conduit shall not be over 6' long.  Motors 3' long. 
 
AE. Flexible metal conduit shall be usee for a flexible connection only, not raceways. 
 
AF. Liquid tight flexible conduit shall be used in wet location and mechanical room for flexible connections 

only. 
 
AG. Install insulated bushing on all conduit larger than 1". 
 
AH. Install grounded metal insulated bushing with lug on all mains and sub-feeders. 
 
AI. Install and seal boxes and conduit in acoustical treated walls and ceilings per architectural acoustics 

specifications. 
 
3.02 Interface With Other Products 
 
A. Install conduit to preserve fire resistance rating of partitions and other elements using approved 

materials and methods. 
 
B. Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch 

pocket.  Coordinate location with roofing installation. 
 
END OF SECTION 
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16141 - WIRING DEVICES 
 
PART 1 - GENERAL 
 
1.01 Work Included 
 
A. Wall switches. 
 
B. Receptacles. 
 
C. Device plates. 
 
1.02 Related Sections 
 
A. Boxes. 
 
1.03 References 
 
A. Federal Specification FS W-C-596 Series - General Specifications. 
 
B. Federal Specification FS W-S-896 Series - Switches. 
 
C. NEMA WD 1 - General Purpose Wiring Devices. 
 
D. NEMA WD 5 - Specific Purpose Wiring Devices. 
 
E. NEMA WD 6 - Wiring Device Configurations. 
 
1.03 Submittals 
 
A. Provide product data showing configurations, finishes, colors and dimensions. 
 
B. Provide manufacturer's instructions which indicate application conditions and limitations of use 

stipulated by product testing agency specified under regulatory requirements. 
 
PART 2 - PRODUCTS 
 
2.01 Wall Switches 
 
A. Description:  NEMA WD 1, heavy-duty AC only general-use snap switch. 
 
B. Devise Body:  Ivory plastic with toggle handle. 
 
C. Indictor Light:  Separate pilot stap; red color lens. 
 
D. Locator Light:  Lighted handle type switch; red color handle. 
 
E. Voltage Rating:  120-277 volts, AC. 
 
F. Current Rating:  20 amperes. 
G. Motor Rating:  Motor rated for fractional horsepower. 
 
H. Motors � HP and smaller - Provide switch with thermal overloads to match motor nameplate rating, if 

motor does not have built-in overload protection. 
 
I. Acceptable Manufacturers: 
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1. Slater. 
 

2. Hubbell. 
 

3. G.E. 
 

4. Leviton. 
 

5. Or equal. 
 
2.02 Receptacles 
 
A. Description:  NEMA WD 1; heavy-duty hospital grade general-use receptacle. 
 
B. Device Body:  Ivory plastic. 
 
C. Configuration:  NEMA WD 6; type as specified and indicated. 
 
D. Convenience Receptacle:  Type 5-20. 
 
E. GFCI Receptacle:  Convenience receptacle with integral ground fault circuit interrupter to meet 

regulatory requirements. 
 
F. Acceptable Manufacturers: 
 

1. Slater. 
 

2. Hubbel. 
 

3. G.E. 
 

4. Leviton. 
 

5. Or approved equal. 
 
2.03 Wall Plates 
 
A. Weatherproof Cover Plate:  Gasketed cast metal with hinged gasketed device cover. 
 
B. Decorative Cover Plate:  Smooth Stainless Steel. 
 
C. Acceptable Manufacturers: 
 

1. Slater. 
 

2. Hubbel. 
 

3. G.E. 
 

4. Leviton. 
 

5. Or equal. 
 
PART 3 - EXECUTION 
 
3.01 Examination 
 



SECTION V – PROJECT SPECIFICATIONS  16141 - 3 

A. Verify conditions under provisions. 
 
B. Verify outlet boxes are installed at proper height. 
 
 
3.02 Preparation 
 
A. Clean debris from outlet boxes. 
 
3.03 Installation 
 
A. Install products in accordance with manufacturer's instructions. 
 
B. Install devices plumb and level. 
 
C. Install switches with OFF position down. 
 
D. Do not share neutral conductor on load side of dimmers. 
 
E. Install receptacles with grounding pole on bottom. 
 
F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch circuit 

equipment grounding conductor. 
 
G. Connect wiring devices by wrapping conductor around screw terminal. 
 
H. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 

accessible ceilings, and on surface-mounted outlets. 
 
3.04 Interface With Other Products 
 
A. Coordinate locations of outlet boxes provided to obtain to obtain mounting heights specified and 

indicated on Drawings. 
 
B. Install ALL ELECTRICAL MIN  60” above finished floor. 
 
3.05 Field Quality Control 
 
A. Inspect each wiring device for defects. 
 
B. Operate each wall switch with circuit energized and verify proper operation. 
 
C. Verify that each receptacle device is energized. 
 
D. Test each receptacle device for proper polarity. 
 
E. Test each GFCI receptacle device for proper operation. 
 
3.06 Adjusting 
 
A. Adjust devices and wall plates to be flush and level. 
 
END OF SECTION 
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21030 - HOT MIX ASPHALT PAVEMENTS AND PAVEMENT OVERLAYS 
 
01.1 General 

 

A.   Description.  This work shall consist of furnishing and placing one or more layers of hot mix asphalt on a 
prepared base or over an existing paved surface, including all materials and services incidental thereto and 
not specified elsewhere in the Contract.  The work shall be performed as directed by the County, true to line 
and grade, and in conformity with these specifications, the drawings, and other contract documents.  Pay 
items under this section include:  Mobilization for Paving, Dense-graded Hot Mix Asphalt Pavement, Open-
graded Subsurface Course, and Bituminous Tack Coat. 
 
B.  References.  The abbreviated title, "FDOT Specifications," as used herein refers to the Standard 
Specifications for Road and Bridge Construction, published by the Florida Department of Transportation.  The 
2000 edition of this publication shall apply. 
 
Sampling and testing methods cited below are the standard methods promulgated in the Manual of Florida 
Sampling and Testing Methods, published by the Florida Department of Transportation, Bureau of Materials 
and Research.  The most recent version of each method published as of the date of the Contract shall be 
followed. 
 

C.  Conversion to Metric Standards.  Standard sieves for measuring gradation of the mixture or ingredients 
thereof are identified in these Technical Specifications by their metric sizes, as they appear in the FDOT 
Specifications.  Temperature limits are expressed herein in degrees Celsius with their Fahrenheit equivalents. 
 Lengths, areas, volumes, and weights are given in metric units followed by the approximate values in U.S. 
units.  Where units of both systems appear in these specifications, the metric value shall govern.  Either 
system of units may be used to measure and record the quantities of work.  Units for payment shall be as 
indicated in the Bid Sheet.  Where feet, gallons, short tons, and pounds per square yard are to be converted to 
metric units in measuring for payment, testing, and related calculations under these specifications, the 
following conversion factors shall apply: 
 

length in feet x 0.3048 (exactly) meters / foot = length in meters 
volume in U.S. gallons x 3.7854118 liters / gallon = volume in liters 
weight in U.S. (short) tons x 0.907185 metric tons / U.S.ton = weight (mass) in metric tons 
area in square yards x 0.83612736 square meters / square yard = area in square meters 
pounds per square yard x 0.542492 square yards-kilogram / square meter-pound 
    = kilograms per square meter 
(degrees Fahrenheit - 32 degrees) x 0.556 = degrees Celsius 

 
01.2 Basis of Payment 
 
A.  Payment for Asphalt Mixtures.  Payment for Dense-graded Hot Mix Asphalt Pavement and for Open-
graded Subsurface Course shall be made at the contract unit price for each pay item, excluding rejected work, 
wasted material, or material returned to the plant. The contract unit price shall include the price of bituminous 
material and is subject to adjustments for deviations from the Job Mix Formula, as provided under the 
Acceptance Plan, and adjustments for quantity overruns, as provided under “Measurement for Payment.” 
Payment under these pay items shall be full compensation for all materials except bituminous tack coat, which 
is a separate pay item; for all incidental labor, hauling, and equipment; and for all traffic control services 
required in constructing the overlay except those services covered by a separate pay item. Except as may be 
provided elsewhere in the Contract, there shall be no price adjustment for changes in the cost of asphalt 
cement or other bituminous materials.  
 
B.  Payment for Tack Coat.  Payment for Bituminous Tack Coat shall be made at the contract unit price, 
excluding rejected material and overrun quantities as provided under “Basis of Payment” below. Payment 
under this item shall be full compensation for all materials, labor, hauling, equipment, and traffic control 
services incidental to the work, except as otherwise provided in the Contract. 
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01.3 Materials 
 
01.3.1 Measurement of Asphalt Mixtures 
The weight of the mixture shall be determined and recorded by means of an electronic weighing system with 
automatic ticket printout, meeting the requirements of 320-2.1.2 of the FDOT Specifications.  Pay quantities 
shall be determined as specified under “Measurement for payment” below. 
 
01.3.2 Specifications for Materials 

 

A.  Mix Types and Aggregates.  The mix type for each layer shall be as specified by the County from those 
types listed in the Bid Sheet.  Mix types for Dense-graded Hot Mix Asphalt Pavement shall be the types 
defined in Sections 331 and 337 of the FDOT Specifications.  Open-graded Subsurface Course shall conform 
to “Special Requirements for Open-graded Subsurface Course” below.  Coarse and fine aggregate ingredients 
for all mixes shall conform to the approved mix design and to the requirements of the FDOT Specifications, 
Sections 901 and 902 respectively, for aggregates to be used in asphaltic mixtures.  Except as provided 
elsewhere in the Contract, mixtures furnished under these specifications shall not contain Asphalt Rubber 
Binder. 
 
B.  Bituminous Materials.  Asphalt Cement, Bituminous Tack Coat, and Bituminous Prime Coat shall 
conform to the requirements of the FDOT Specifications, Section 916.  Materials used for Bituminous Tack 
Coat shall, in addition, be subject to approval by the County, which may reject a particular load, type, or grade 
of Bituminous Tack Coat on the basis of contamination, demulsified particles, unsatisfactory spraying 
characteristics or coverage, poor adhesion, slow curing, or other factors detrimental to the work. 
 
Bituminous Tack Coat shall consist of an asphalt emulsion, Type AE, as described in Section 916-4 of the 
FDOT Specifications.  Grades AE- 60, AE-90, AE-150, or AE-200 may be used at the option of the Contractor. 
 With approval of the County, the Contractor may substitute asphalt cement, cutback asphalt, or another type 
of emulsion for the specified type, provided that the material meets the requirements of the FDOT 
Specifications, Section 916 for that material.  The County may adjust the rate of application for the substitute 
material; however, no adjustment in the contract unit price or pay quantity shall be made for a substitute 
material. 
 
In the event that the Contractor’s equipment continually produces an uneven spray pattern, as evidenced by 
light and heavy streaks, the County may, in addition to other remedies, require the Contractor to dilute the 
emulsion with water and increase the rate of application to achieve a more uniform coverage.  (See the article 
“Measurement for Payment” below.) 
 
01.3.3 Requirements for Mix Designs and Job Mix Formulas 
 

A.  Approved Mix Designs.  All asphalt mixtures shall be formulated and manufactured according to a Job 
Mix Formula approved by the County.  The Job Mix Formula for mixtures of all types except Open-graded 
Subsurface Course shall be based upon a mix design study approved for a state project by the FDOT, Bureau 
of Materials and Research.  FDOT-approved mixtures containing Reclaimed Asphalt Pavement (RAP) shall be 
approved on an equal basis with other mixtures, provided that the Contractor possesses sufficient RAP from 
the original source to complete the work for which the Job Mix Formula is proposed.  The grade of asphalt 
cement for all mixes shall be the grade specified in the FDOT-approved mix design study or, in the case of 
Open-graded Subsurface Course, grade AC-30.  Modifiers, anti-stripping additive, silicone, and recycling 
agents shall be included in all mixes in the amounts prescribed in the approved mix design and shall be from 
sources currently approved by the FDOT. 
 
B.  Submittals and Approvals.  For each mix type specified under the Contract, the Contractor shall submit a 
Job Mix Formula to the County, together with the FDOT-approved mix design and all pertinent design data, at 
least one week prior to the start of work.  The Job Mix Formula shall specify the target mix temperature, the 
gradation of the mix, the grade of asphalt cement, the asphalt cement content, and the proportion of anti-
stripping additive to be included.  The aggregate gradation shall specify a single percentage value for each 
sieve listed in the mix design.  The County shall have the right to change the target mix temperature, and the 
Contractor may change the target mix temperature with the prior approval of the County. 
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In proposing and furnishing a particular mix design the Contractor represents and warrants to the 

County that the mix delivered will be composed of the aggregate ingredients, including Reclaimed 

Asphalt Pavement (RAP), identified by source in the FDOT design study and will include all anti-

stripping additives, modifiers, and recycling agents specified in the mix design.  The Contractor shall 

bear all responsibility for ensuring that the correct mixture is delivered and shall replace or correct 

any work, as the County may require, in which an unapproved material is applied. 
 
After approval by the County, the Job Mix Formula shall remain in effect for all subsequent work until approval 
is withdrawn.  The Contractor may, in addition, submit any number of alternate Job Mix Formulas for approval 
and may utilize any approved Job Mix Formula for the work provided that the Contractor shall notify the County 
in advance and shall confirm that the County’s approval remains in effect.  For any mixture to be used in the 
work it shall be the responsibility of the Contractor to obtain the County's approval of the Job Mix Formula prior 
to commencing production, and the Contractor shall promptly notify the County in event that the Bureau of 
Materials and Research revises the approved mix design or withdraws its approval. 
 
C.  Adjustment, Cancellation, and Replacement of Mix Designs.  It shall be the responsibility of the 
Contractor to sample and test the ingredient stockpiles with sufficient frequency to ensure a normal 
consistency in the materials and the mixture.  In the event the gradation, density, or other properties of the 
ingredients change so as to materially affect the quality of the mixture, the Contractor shall immediately 
discontinue production under that Job Mix Formula and shall notify the County.  Minor adjustments in the 
aggregate gradation may be requested by the Contractor, subject to approval by the County.  There shall be 
no change in the price of the work for any adjustment in asphalt cement content nor for any other adjustment 
in the Job Mix Formula, nor for substitution of a new mix design and Job Mix Formula for one rejected by the 
County. 
 
The County reserves the right to cancel approval of a mix design, notwithstanding that the mixture and its 
ingredients were initially approved by the County and the FDOT.  The County may reject any mix design and 
Job Mix Formula at any time during the contract period when, in the finding of the County, the quality, 
hardness, or variability of the ingredients held in the stockpiles is such that the properties and performance of 
the mix may be adversely affected.  For all mix types except open-graded mixes, the mix design and Job Mix 
Formula may also be rejected if the Marshall density of the mix is found to vary by as much as 2.00 per cent 
from the current laboratory density, as determined by test method FM1-T 166.  Upon rejection of the mix 
design by the County, the Contractor shall submit another Job Mix Formula and FDOT-approved mix design 
for approval and shall take all necessary steps to correct any discrepancies in the handling and stockpiling of 
materials which may cause variability in mixture ingredients. 
 
01.3.4 Special Composition Requirements for Open-Graded Subsurface Course 

 

A.  Ingredients.  This material shall consist of a hot bituminous plant mix formulated to contain approximately 
25 to 30 per cent interconnecting air voids.  Coarse aggregate ingredients for this mix shall meet the 
requirements of the FDOT Specifications, Article 901-1.  The mixture shall not contain gravel, sandstone, or 
manufactured stone.  The fraction passing the 0.075 mm (No. 200) sieve shall be between 3.5 and 7.0 per 
cent.  Screenings, baghouse fines, or mineral filler meeting Article 902-5 or Section 917 of the FDOT 
Specifications shall be added as necessary to obtain the required fraction of fine material.  Asphalt cement 
shall meet the requirements for this mix type under “Materials” above. 
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B.  Formulation of Open-Graded Subsurface Course.  The Contractor shall propose a Job Mix Formula 
within the following limits for gradation and asphalt content: 
 

 
Sieve Size 

 
Percent Passing 

 
25 mm (1 in.) 

 
100 

 
19 mm (3/4 in.) 

 
95-100 

 
4.75 mm (#4) 

 
10-16 

 
0.075 mm (#200) 

 
3.0-9.0 

 
Asphalt Cement Content: 5.1 to 5.4 Percent by Weight of Mix. 

 
 
01.3.5 Quality Control of Mixture - All Mix Types 
During production the Contractor shall continually monitor the mix temperature and shall routinely collect 
samples of the mixture at the production facility and have the samples tested for asphalt content and gradation 
according to (a) FM1-T 164 and FM1-T 030, or (b) FM5-544 and FM5-545, or (c) FM5-563 and FM1-T 030.  
As a minimum, such quality control tests shall be performed once daily, in the first hour after the start of 
production.  After two successive days' production in which the mix has remained within the limits specified in 
the Acceptance Plan below, tests shall be performed on each 1000 metric tons (1,100 U.S. tons) or on each 
day's production, whichever is greater. 
   
Up-to-date records of all such tests shall be maintained at the mixing facility and shall be available for 
inspection by the County.  Copies of all test results shall be delivered to the County upon request. 
 
01.3.6 Quality Assurance of Mixture Ingredients 
All aggregate materials, asphalt cement, and mineral filler used as mixture ingredients shall be subject to 
sampling and testing by the County or its testing consultants to ensure conformity to Sections 901 and 902, 
916, and 917, respectively, of the FDOT Specifications.  For purposes of verifying ingredient properties, the 
County and its testing consultants shall have the right to inspect stockpiles and sample all ingredients at the 
production facility and to have standard FDOT tests performed on such samples.  For purposes of inspecting 
and sampling, the County and its representatives shall have free access to the mixing facility and aggregate 
stockpile areas during working hours until the paving work is complete, without prior notice. 
 

01.4 Acceptance Plan 
 

A.  Basis of Acceptance.  The mixture shall be accepted on the basis of: 
 

1. Composition - ingredients, proportions, and properties 
2. Temperature - on delivery and after discharge 
3. Visual inspection - absence of visible defect 
4. Thickness - average and spot thickness 
5. Workmanship 
6. Compaction 
 

B.  Rejected Work - Extent.  When the mixture is found to be defective in composition and an adjustment in 
price or rejection of the mixture is called for as provided below, such adjustment or rejection shall apply to the 
entire lot (as defined below).  Rejection of the material on the basis of temperature or visible defect shall apply 
only to the individual truckload or mass of material which was actually inspected.  When an area of the work is 
found to be deficient in thickness or compacted density, the extent and limits of the defective work shall be 
determined by the County by means of core samples.  Refer to “Measurement and Payment for Corrected 
Work” below.  
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01.4.1 Acceptance of Mix Composition 

 
A.  Basis of Acceptance of Mixtures.  The composition of a quantity of asphalt mixture shall be accepted 
when the mixture has been produced according to a Job Mix Formula approved by the County, when it is 
composed of the ingredients identified in the mix design, including anti-stripping additives and modifiers, and 
when the ingredient proportions and gradation are within the specified tolerances, as determined on the basis 
of  standard tests ordered by the County. 
 
B.  Rejection of Faulty Materials or Process.  The County may, upon finding indications of defective or 
contaminated ingredients or a malfunction of the production process, instruct the Contractor to cease 
operations until, in the judgment of the County, appropriate measures have been taken to correct the materials 
or the production process.  The Contractor shall immediately cease work until notified by the County that the 
matter is resolved.  Such deficiencies include, but are not limited to: Particle segregation, faulty control of mix 
temperature or ingredient proportions, incomplete coating of large particles, an excess of particles finer than 
the 0.075 mm sieve, incomplete mixing, contamination with burner fuel, or defective or unapproved 
ingredients.  Contamination of stockpiles, including Reclaimed Asphalt Pavement (RAP) stockpiles, by 
addition of materials from other sources shall be cause for rejecting the mixture and shall be cause for 
rejecting the mix design and Job Mix Formula, as provided under “Requirements for Mix Designs and Job Mix 
Formulas” above. 
 
C.  Sampling and Testing for Composition.  The County or its testing consultant may sample the mixture 
any number of times at the mixing facility, from the truck beds, or by removing core samples from the 
compacted layer.  Representative samples shall be obtained and quartered in accordance with FM 1 - T 168.  
The unused opposite quarters of each sample shall be boxed and delivered to the County by the testing 
laboratory.  The County may, at its discretion, elect to have any or all of the (quartered) samples tested for 
compliance with these specifications.  Samples which the County chooses not to test will be held for possible 
future testing as prescribed below.  Due care shall be taken to ensure that stored samples are not 
contaminated and are positively identified with the lot from which they are taken. 
 
The County shall order and schedule all acceptance tests, and no other tests shall be considered in 
determining acceptability.  All tests shall be performed according to the standard methods established in the 
Manual of Florida Sampling and Testing Methods.  Testing shall be performed by a materials testing 
technician certified by the FDOT, and all test results shall be certified by a Professional Engineer. 
 
D.  Expense of Testing.  The expense of sampling and testing the mixture and its component materials for 
acceptance shall be borne by the County when the work is accepted at the contract price; when work is 
rejected, corrected by overlaying, or accepted at a reduced price on the basis of the tests, the Contractor shall 
bear the expense of sampling and testing the affected work. 
 

E.  Lots.  For purposes of mixture acceptance testing, the work shall be divided into lots.  Each day's 
production, regardless of the amount delivered, shall constitute one lot. 
 
F.  Mixture Acceptance Tests.  Samples to be tested for mixture composition shall be tested for asphalt 
cement (bitumen) content and gradation according to (a) FM1-T 164 and FM1-T 030, or (b) FM5-544 and 
FM5-545, or (c) FM5-563 and FM1-T 030.  In addition, samples may be tested according to FM1-T 166 to 
verify laboratory density. 
   
G.  Mixture Acceptance Parameters and Sampling Procedure - All Mixes Except Open-Graded 

Subsurface Mixes:  Acceptance parameters for mixture composition shall be the bitumen content and the 
percentages passing the 4.75 mm (#4), 0.425 mm (#40), and 0.075 mm (#200) sieves.  Samples shall be 
collected in sets of at least three per lot, each taken from a different truckload or location in the work.  If, for 
the first sample tested of a given lot, any acceptance parameter deviates from the Job Mix Formula by more 
than the limits given in Table 331-5 of the FDOT Specifications, either for bitumen content or for the 
percentage passing any sieve, two additional tests shall be performed on other samples from the same lot or, 
if other samples are unsuitable, on material obtained as core samples from that lot. 
 
Acceptability of mixture composition shall be determined on the basis of the average deviation from the Job 
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Mix Formula of all valid test results.  Deviations shall be averaged without algebraic signs, as if all were 
positive.  If the average deviation falls outside the limits of FDOT Table 331-5 for any of the acceptance 
parameters, the County may, at its discretion, either reject the entire lot or accept it at a reduced unit price.  
The reduced unit price shall amount to fifty, seventy, or eighty-five per cent of the original contract unit price, 
depending on which acceptance parameters are out of tolerance:  When only the average deviation of the 
4.75 mm sieve or the 0.425 mm sieve is out of tolerance, the reduced price shall be eighty-five per cent of the 
contract price.  When the average deviation of the bitumen content or the per cent passing the 0.075 mm 
sieve is out of tolerance, or when any two sieves are out tolerance, the reduced price shall be seventy per cent 
of the contract price.  When both the bitumen content and any one acceptance sieve are out of tolerance, the 
reduced price shall be fifty per cent.  A lot which is out of tolerance in any three acceptance parameters shall 
be rejected.  Refer to “Measurement and Payment for Corrected Work” below. 
 
H.  Average Asphalt Cement Content.  The Contractor shall ensure that the asphalt cement content of the 
mixture is maintained at the value specified in the Job Mix Formula.  When, on a given paving project, the 
average asphalt cement content for all acceptance tests (not the Contractor’s quality control tests) is less than 
the specified value by more than 0.30 per cent asphalt by weight of the mix, the contract unit price for all lots in 
the project shall be reduced to 85 per cent of the original contract unit price.  This adjustment shall not be 
applied to the unit price of any lots for which a larger adjustment applies under 01.4.1e above, but it shall be 
applied to the reduced price of overrun material.  The average asphalt content shall be calculated from the 
results of all valid acceptance tests on all lots in the project and for a minimum of six samples.  If fewer than 
six samples have been tested and their average asphalt content is not within the above limit, additional 
samples shall be obtained as cores as necessary to provide a total of six.  For this purpose the measured 
asphalt contents, not the deviations, shall be averaged. 
 

I.  Composition of Open-Graded Subsurface Mixtures.   Special mixture acceptance tolerances  apply for 
this material as follows:  If, for the first sample of a given lot, any acceptance parameter deviates from the Job 
Mix Formula by more than minus 0.45 per cent or plus 0.75 per cent for bitumen content, or by 8.0 per cent for 
the fraction passing the 4.75 mm sieve, or by minus 2.0 per cent or plus 4.0 per cent for the fraction passing 
the 0.075 mm sieve, two additional tests shall be performed on other samples from the same lot or on material 
obtained as core samples from that lot if other samples are not available.  The basis for acceptance for each 
mixture parameter shall be the average deviation from the Job Mix Formula of the test results of all three 
samples, averaged without algebraic signs.  If the average deviation falls outside the above limits, the County 
may, at its discretion, reject the entire lot or elect to accept the lot at a reduced price, at the reduction rates 
specified above for all mix types.  Refer to “Measurement and payment for corrected work” below.  
 
01.4.2 Acceptance of Mix Temperature 
No mix shall be discharged into the paving machine which has a mix temperature higher than 165 degrees C. 
(329 degrees F.) or lower than 105 degrees C (221 degrees F.)  As a further requirement, the temperature of 
the mix shall be within 10 degrees C. (18 degrees F.) of the temperature specified in the Job Mix Formula but 
in no case exceeding 165 degrees C. (329 degrees F.)  When the mix temperature upon delivery to the site is 
found to be outside this range, the Contractor will be notified, and all non-conforming loads produced in that lot 
subsequent to such notification shall be rejected.  If the temperature of mix in the hopper of the paving 
machine or the mix ahead of the screed falls below 100 degrees C. (212 degrees F.), or if cold lumps are 
visible, the Contractor shall immediately cease the laydown operation, form a joint, and empty and remove the 
entire contents of the paving machine.  No mix shall be placed after its temperature has fallen below 100 
degrees C. 
 
01.4.3 Acceptance on Visual Inspection 
The mix shall be accepted on the basis of visual inspection when it is free of visible defects.  It shall be 
rejected when, in the judgment of the County: 

(a) the mix is contaminated with fuel, roots, lumps of clay fines, soft or friable coarse aggregate 
particles, or other deleterious substances liable to adversely affect the performance of the 
pavement; 

(b) there are visible signs of a deficiency, excess, or non-uniform distribution of the asphalt 
cement, or the large particles are not fully coated with asphalt cement; 

(c) segregation of particle sizes has occurred, as evidenced by pockets of coarse particles; 
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(d) the exposed portions of the mix held in the truck bed or the hopper of the paving machine 
have cooled to the point that large lumps have formed, regardless of the temperature within 
the mass; or 

(e) the mix has been exposed to rain or has been transported uncovered or partially uncovered. 
 
01.4.4 Disposition of Mixes Rejected Prior to Placement 

Mix which has been rejected prior to placement shall not be discharged into the paving machine nor placed in 
the work.  Mix which the Contractor has placed after it has been rejected shall be removed and replaced with 
acceptable material at the Contractor's expense.  However, subject to the County's approval, the Contractor 
may leave such material in place and overlay it with the specified thickness of acceptable material, in which 
case the material left in place shall not be counted for payment, but acceptable material used to overlay the 
rejected layer or to replace it shall be counted.  Refer to “Measurement and Payment for Corrected Work” 
below.  
 
01.4.5 Acceptance of Thickness 
Thickness shall be controlled to meet a specified average thickness dimension or a specified average rate of 
spread, whichever the County may require.  The average thickness shall be determined from cores, as 
described below.  The rate of spread shall be calculated based on the recorded weights of four or more 
truckloads and on the area covered by the same loads, as marked and measured by the County. 
 
In addition, a minimum spot thickness, as specified below, shall be maintained throughout the work. 
 

A.  Average Rate of Spread.  When a rate of spread is specified, the average rate of spread for any area of 
not less than four truckloads of the mixture shall be at least 90 per cent of the rate specified. 
 
B.  Average Thickness.  When a thickness dimension is specified, the average thickness for any area of not 
less than 1200 square meters shall be at least 90 per cent of the specified thickness. 
 
Where a pavement or pavement overlay is to be placed in two or more layers, deficiencies in the lower layer or 
layers shall be corrected in the succeeding layers, and the thickness limit shall apply only to the total pavement 
thickness. 
  
C.  Coring or Augering to Verify Thickness.  Layer thickness shall be subject to verification by coring or 
augering by the County or its testing consultant.  For verifying thickness of a new layer, a minimum of three 
thickness measurements shall be taken plus one additional core for each full 250 square meters (300 sy) of 
pavement.  Additional measurements shall be taken in deficient areas to determine the limits of such areas.  If 
thickness measurements are taken in a spot which subsequently has been overlaid for correction or repair of 
other defects, the overlay thickness shall not be counted in determining average thickness of the layer. 
 
In calculating the average thickness of core samples, measured thickness which exceeds the specified 
thickness by 30.0 per cent or more, and by at least 10 mm (0.4 inches), shall not be included in the average.  
A thickness equal to the specified thickness plus 10 mm or 30.0 per cent, whichever is greater, shall be 
substituted for the measured thickness of such samples. 
 

D.  Correcting Deficient Thickness.  When it is determined that an area is deficient in thickness, whether on 
the basis of the average rate of spread, average measured thickness, or minimum single-point thickness, the 
Contractor shall correct the deficient area within the limits determined by the County by removing and repaving 
the deficient area or by overlaying it, whichever the County may require.  If removal of a deficient layer is 
required, the removed material shall not be counted for payment.  An overlay to correct deficient thickness 
shall be subject to the minimum thickness provision below. 
 
The pay quantity of the deficient layer, within the limits of deficiency determined by the County, and the 
quantity of corrective overlay shall be added together, and the amount by which the combined layers exceed 
the specified thickness shall be paid for as overrun, at the rates prescribed under the article "Measurement for 
Payment" below. 
 
E.  Minimum Thickness.  The minimum spot thickness (i.e., the thickness of the layer at any spot in the work) 
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shall be 75 per cent of the specified thickness or, if a rate of spread is specified, 75 per cent of the thickness 
calculated on the basis of the specified rate of spread at laboratory density.  When an area of deficient 
thickness is to be corrected by overlaying, the minimum spot thickness shall be 1.5 times the nominal 
maximum particle size of the mixture. 
 
F.  High Spots and Oversize Particles.  If, due to unevenness in the surface being paved, coarse particles in 
the mat are crushed during rolling or dragged by the screed, or if open voids appear in the surface, or if the 
minimum thickness cannot be maintained at the specified rate of spread, the Contractor may recommend that 
the rate of spread be increased, subject to approval by the County.  The Contractor shall first verify that the 
aggregate in the mix meets the upper limit for particle size established for that mix type.  If the mixture is found 
to contain oversize particles, as determined by the County, the Contractor shall remedy this condition by one 
or more of the following measures: (1) Adding a scalping screen or using a finer one, (2) setting aside the 
stockpile material containing the oversize particles, or (3) proposing another mix design.  A mix of a different 
type may be substituted for the specified mix, subject to approval by the County.  The Contractor shall correct 
defects in the work caused by oversize particles by removal and replacement, as directed by the County. 
 
01.4.5 Acceptance of Workmanship 

Each paving course shall be accepted for workmanship when it is placed and compacted according to these 
specifications, true to line and grade, and free of defects and surface irregularities.  Surface irregularities, as 
measured with a straightedge at least 4.5 meters (15 ft) long, shall not exceed 6 mm (1/4 in.) in the finished 
surface.  Areas of pavement which become damaged during the project and all non-conforming work, 
including material placed after rejection by the inspector, material placed upon an unacceptable tack coat, and 
work performed without inspection or without the approvals required under these specifications, shall be 
rejected for workmanship.  Work rejected for workmanship shall be corrected at the Contractor’s expense.  
Correction shall be made in the manner specified under “Acceptance of Compaction.” 
 
01.4.6 Acceptance of Compaction 
Acceptance requirements for compacted density shall apply to all mixes except Type FC-2, Open-Graded 
Subsurface Course, material used as leveling, and any mixture placed in a layer less than 25 mm (1.0 inch) 
thick or at a rate of spread less than 55 kg/sq m (100 lbs/sq yd). 
 
Acceptance of the work for compaction shall be based on inspection or on density measurements, as the 
County may require.  The work may be accepted on inspection when, in the judgment of the County, the 
mixture has been compacted effectively and according to these specifications and when there are no 
indications of ineffective compaction, such as a rough or non-uniform surface texture, areas of cooled 
material, delays in rolling, or misapplication of the roller.  If the County determines by inspection that one or 
more areas of the work may be deficient in compaction, acceptance shall be based on compacted density, 
and nuclear density measurements shall be made in the area or areas which the County may designate.  
Areas placed by hand or in different passes of the paving machine shall be considered separately.  Test 
locations shall be selected at the discretion of the County, without regard to random or uniform distribution. 
 
Within an area designated by the County for compaction tests, density shall be determined from the average 
of  five or more nuclear measurements or core samples located at points more than three meters (ten feet) 
apart and at least 150 mm (six inches) from the edge of pavement or from a joint.  A minimum of five tests or 
one test per 300 square meters (359 square yards), whichever is more.  Tests shall be made in each area, 
and all valid results obtained in the designated area shall be included in the average. 
 
An area of work shall be accepted on the basis of nuclear density measurements when the average 
compacted density, as determined according to FDOT method FM 1-T 238 is at least 94.5 per cent of the 
laboratory density, provided that the standard deviation of the test densities does not exceed 55 kg per cubic 
meter (3.40 lbs/cu.ft.).  If either the average density or the standard deviation is not within these limits, core 
samples shall be taken at the locations of the nuclear density measurements and tested according to FM 1-T 
166, and acceptance shall be based upon the core sample densities alone.  If the average density of the core 
samples is less than 94.5 per cent of laboratory density, the work within the designated area shall be rejected. 
 If, at a single location, a density of less than 92.0 per cent of laboratory density is determined by both 
methods, the extent of the deficient work shall be determined by further nuclear density tests, and the area 
thus determined shall be rejected. 
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Compaction measurements shall be performed by a licensed testing consultant engaged by the County.  The 
Contractor shall bear the expense of all measurements in which unacceptable results are obtained, and the 
County shall bear the expense of all others. 
 
The County may have the laboratory density verified by test method FM 5-511.  If samples of the mixture 
produced are found to differ from the density obtained in the design study, the average Marshall density of 
three production samples shall be determined and shall become the revised laboratory density for the purpose 
of compaction testing. 
 
01.4.7 Correcting Areas Rejected for Compaction or Workmanship 

Areas rejected on the basis of compaction or workmanship shall be corrected at the expense of the Contractor 
by removal and replacement or by overlaying, as the County may direct.  The entire paving width shall be 
corrected, and any disturbance of the layers below caused by removal shall be corrected.  The area to be 
corrected shall be at least 30 meters (100 feet) in length.  When removal is required, it shall be accomplished 
by milling.  The new layer shall be placed using a paving machine and shall be subject to the acceptance 
requirements for the original work. 
Additional asphalt mixture, traffic control services, tack coat, and mobilization required for replacing or 
correcting work rejected for compaction or workmanship shall not be counted for payment.   The rejected work 
shall be accepted for payment when the area has been corrected and accepted.  (This does not apply to 
overlays to correct deficient thickness, as described above.)  Refer to “Measurement and Payment for 
Corrected Work" below.  
 
01.5 Equipment 
 
A.  Required Items and Configuration.   Specific requirements for pressure distributors, paving machines, 
compacting equipment, and pavement wideners are set forth below.  In addition, the Contractor shall provide a 
power broom and a tractor or grader with a blade capable of removing spilled or unsuitable material from the 
surface to be paved. 
 
B.  Malfunctions.  The Contractor shall maintain all equipment in proper working order and shall promptly 
replace or repair any disabled machine which no longer meets the requirements of these specifications.   
When a malfunction of the automatic paver controls - screed controls or auger-conveyor control - occurs 
during paving, the Contractor shall immediately discontinue production and delivery of material to the project 
until the paver is repaired or replaced with an approved machine.  The Contractor may continue to place 
material which is already in transit to the site at the time of the malfunction, using manual control. 
 
C.  Paving Machines.  The Contractor's paving machines shall meet the requirements of sub-article 320-6.1 
of the FDOT Specifications, except that automatic transverse screed controls shall be required whenever 

automatic longitudinal screed control is required (320-6.2.1, FDOT Specifications).  Alternatively, the 
County may require that both sides of the screed be controlled by longitudinal sensors, referenced to a profile 
ski and a joint-matching shoe.  Automatic screed controls will not be required for flared and tapered areas, on 
sections less than 300 meters (1000 ft) in length, or for layers of less than 36 mm (1.4 in.) thickness  or a 
specified rate of spread less than 78kg/sm (144 lbs/sy).  They shall be required for all other layers.  The 
County may, at its discretion, waive the requirement for automatic controls on a particular site, in which case 
the waiver will be made in writing. 
 
D.  Screed Width.  Before the work begins, the County will specify the paving width to be maintained on each 
pass of the paving machine.  The Contractor shall ensure, prior to commencing paving operations that the 
screed is extended to the required width, either by attaching fixed screed extensions or by the use of a 
variable-width screed.  If a fixed-width screed is to be used, the Contractor shall have on hand at the site such 
fixed extensions as may be needed for the lanes to be paved.  If a paving width less than the width of the 
screed is required, the Contractor may reduce the width by means of a cut-off shoe. 
 
The Contractor shall configure and adjust the paver so as to avoid placing material outside the specified width. 
 When a variable-width screed is used, the Contractor shall ensure that the screed is not extended beyond the 
reach of the augers, to the point that a uniform head of material will not be maintained across the full width of 
the screed.  Except where the area to be paved varies in width, the screed width shall not be 
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readjusted after being set.  The Contractor shall maintain the prescribed width of the paving pass 

except where the County directs a change of width.  Material placed outside the prescribed width shall 

not be counted for payment but shall be deducted from the pay quantity as waste.  The actual paving 
width, not the specified width, shall be used in calculating the rate of spread. 
 
The regular paving width shall not be extended by spilling loose material beyond the end of the screed or by 
use of an extendable strike-off device - i.e., a device which does not compact the mixture in the same manner 
and to the same degree as the screed.  Item 320-6.1.4 of the FDOT Specifications shall apply to all work 
covered by this specification.  If the paver is equipped with extendable strike-off devices, they shall be kept 
fully retracted at all times, except as authorized by the County in writing. 
 
E.  Paver Configuration, Adjustments, and Operation.  The Contractor shall configure and adjust the 
screed, the length of the augers, and the auger-conveyor (feed control) sensors to produce a plane cross-
section and to obtain a uniform head of material and uniform density across the full width of the mat.  The 
paver shall be equipped with automatic auger-conveyor controls on both sides, which shall be in proper 
working order at all times.  The auger-conveyor system shall not be operated under manual control except as 
provided under “Malfunctions” above.  The Contractor shall coordinate the flow gates and the speed of the 
auger/conveyor system to maintain a constant head of material ahead of the screed and to keep the augers 
turning at least ninety per cent of the time while the paver is in motion.  The paver shall be equipped with an 
index pointer on the side of the paver next to the steering reference line or the edge of the previous pass, and 
the operator shall steer the machine from that side. 
 
When each laydown operation begins, the Contractor shall check the uncompacted surface of the mat 
transversely for trueness of the screed and for a uniform, smooth mat texture.  The Contractor shall not 
continue to operate when the screed is producing a streaked surface or an incorrect crown. 
 
F.  Compacting Equipment.  Before each day's work may begin, the Contractor shall have, as a minimum, 
one steel-wheeled roller and one pneumatic-tired roller at the work site.  When the length of the area to be 
paved is more than 2,000 meters (6,562 ft), the County may require one additional steel-wheeled roller at the 
site, in good working order.  The Contractor shall provide a supply of water which shall be readily accessible to 
the rollers and shall ensure that the compaction process is never delayed by the need to refill with water.  The 
weight, tire pressure, and wheel width of the rollers shall be at the discretion of the Contractor, except that the 
Contractor shall not continue to compact the pavement using equipment or methods which fracture the large 
particles of the mix. 
 
G.  Compacting Areas Less Than 1.2 m (4 ft) Wide.  If needed for use in areas inaccessible to large rollers, 
a vibratory compactor or hand-guided roller shall be kept on hand during paving operations.  Other methods 
and equipment may be used subject to the approval of the County. 
 
H.  Pressure Distributor.  Bituminous Tack Coat shall be applied by means of a pressure distributor 
equipped with metering devices capable of applying the material at a controlled, uniform rate for the full paving 
width.  Nozzle orifices shall be appropriate for the specified rate of application and shall be kept open and free 
of clogs and accumulated material.  Spray bar height shall be adjusted as necessary to maintain the correct 
spray pattern overlap.  The distributor shall be equipped with a working heating system and internal 
thermometer and with an accurate gauge for measuring the contents of the tank. 
 
I.  Equipment for Use in Widenings.  Asphalt used in widenings shall be placed by means of a pavement 
widener equipped with a strike-off bar or screed.  It shall be compacted with a trench roller or by suitable 
pneumatic-tired equipment; all equipment and methods for widenings shall be subject to the approval of the 
County. 
 
01.6 Construction 
The mixture shall be placed and compacted in accordance with these specifications and, where no 
specification requirement applies, with the highest industry standards of good workmanship. 
 
01.6.1 Applying Tack Coat 
Bituminous Tack Coat shall be applied in a uniform spray pattern and at a rate to be specified by the County, 
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according to surface conditions.  Normally this rate will be between 0.10 and 0.30 liters per square meter 
(0.022 and 0.066 gal /sy).  The Contractor's method of application shall be subject to the approval of the 
County.  The Contractor shall test the spray pattern of the distributor truck prior to the first application of the 
day and at other times as the County may require, and shall clean, adjust, and replace the spray nozzles as 
necessary to obtain a uniform distribution of the tack coat.  The Contractor shall not continue to apply tack 
coat when the spray bar is producing streaks or gaps.  Emulsion tack coat shall be applied sufficiently in 
advance of the laydown operation that it will be fully broken and bonded to the existing surface before haul 
vehicles may track over it.  The emulsion shall be heated as necessary to accelerate evaporation of moisture 
and to obtain a proper spray pattern. 
 
It shall be the Contractor's responsibility to closely monitor and control the rate of application and to obtain 
uniform and continuous coverage of the existing surface.  Areas of deficient or non-uniform coverage shall be 
corrected by a second application.  Material used to correct deficient or non-uniform coverage shall be subject 
to the pay adjustment provisions for quantity overruns specified under "Measurement for Payment" below. 
 
The Contractor shall take precautions to avoid applying an excess of tack coat, especially at the start of a run. 
 The distributor truck shall not commence spraying from a standing start but shall be moving at constant 
speed when spraying begins.  At construction joints the County may require manual application of tack coat or 
the use of construction paper to protect the finished surface and to avoid excessive applications of tack coat.  
The distributor truck shall not be parked on the pavement or allowed to stand and leak onto the pavement 
between applications.  The Contractor shall take steps to protect the pavement from emulsion leaking from the 
truck and to repair leaking equipment. 
 
The Contractor shall take adequate precautions against damaging or defacing property with tack coat 
material.  In the event of a spillage, the Contractor shall immediately sand and contain the emulsion and take 
such other measures as may be necessary to minimize its spread. 
 
01.6.2 Placement of the Mix 

 

A.  Weather and Surface Conditions.  Before commencing production the Contractor shall ensure that the 
surface to be paved is dry and free of soil, debris, heavy oil spots, and other contaminants.  Paving operations 
shall not commence when the surface does not meet these criteria, or when the air temperature is below 5 
degrees Celsius (41 degrees F), or when the wind speed is in excess of 20 km/hr (11 knots) and the air 
temperature is below 10 degrees Celsius (50 degrees F).  Within these limits, the Contractor shall bear the 
responsibility for taking surface and weather conditions into account in conducting the paving operation and for 
ensuring that the mix is applied and compacted properly.  In event of sudden rain, the Contractor shall 
immediately stop production. 
 
B.  Notification and Inspection.  All work is to be performed under the supervision of County inspection 
personnel, and material quantities and traffic control items shall be reported to the inspector as they are 
included in the work.  Weight tickets shall be delivered to the inspector as each truck is discharged, and the 
inspector shall be afforded opportunity to observe and verify all quantities. 
 
No later than noon of the preceding work day, The Contractor shall notify the County of the day and time when 
work is scheduled, and paving operations shall not commence until approval is given at the site by the 
County's representative.  Commencement of paving shall be contingent upon the County's approval of:  (1) the 
condition of the surface to be paved, (2) the paving plan, (3) the traffic control plan and deployment of traffic 
controls, and (4) the Contractor's equipment at the site, as specified under "Equipment" above.  The 
Contractor's paving plan shall describe, either orally or in writing, as the County may require, the sequence, 
width, and direction of paving passes, how irregular areas are to be paved, the routes by which the trucks 
delivering material are to enter and leave the site, and the rolling pattern. 
 
When the area to be paved is a base layer or prepared subgrade constructed under the same contract, the 
Contractor shall allow sufficient time in scheduling the paving operation for such areas to be inspected for 
grade and alignment, tested for density, and primed, as may be required under the Contract. 
 
C.  Continuous Operation.  The Contractor shall take all necessary measures to conduct the laydown 
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operation as a continuous process at a uniform speed, and it shall be the Contractor's responsibility to engage 
sufficient trucks and to manage the supply of material so as to avoid interrupting the paving operation.  The 
Contractor shall also control the paver speed to ensure that the rate of placement does not exceed the rate of 
delivery of mix.  The Contractor shall avoid frequent changes in paver speed and shall check and adjust the 
screed angle of attack after changing speed.  When progress of the paver must be delayed momentarily for 
traffic, hand work, or the like, the paver shall be brought to a full stop and returned to its established speed; it 
shall not be made to creep ahead. 
 
Production shall not begin or continue without sufficient trucks to maintain a queue of loaded trucks ahead of 
the paver.  As a minimum, the Contractor shall provide to the project: (a) at least seven trucks, plus 

one additional truck for each full five kilometers (3.1 miles) of haul distance to the site, or (b) the 

number of trucks required to pave one lane for the full length of the work, whichever is fewer.  If the 
progress of paving and rolling is delayed or interrupted repeatedly for lack of material or trucks, the County will 
direct the Contractor to cease operations until it has been shown to the County's satisfaction that a constant 
supply of material will be maintained for the remainder of the work. 
 
Whenever progress of the paver is interrupted due to a lack of material, the Contractor shall promptly form a 
transverse joint behind the paver and dispose of all cooled material.  There shall be no waiting period after the 
last load on hand has been discharged, and the rate of placement shall not be unduly delayed.  At least four 
truckloads shall be present at the site before the laydown operation may commence at the start of the day and 
before the operation may resume after a joint has been formed. 
 
D.  Collection and Removal of Waste Material and Debris.  The Contractor shall provide a means to collect 
and remove waste material and debris from the site and shall be responsible for leaving the road surface and 
adjoining land free of wasted or spilled paving materials and other debris.  The work shall be broomed 
immediately after the paving operation, and the Contractor shall promptly inspect the finished work, remove all 
waste and debris, and ensure that the interests and safety of property owners and motorists are protected.   
 
E.  Spillage from Trucks. Trucks which have delivered their loads shall not be emptied or cleaned on the 
surface to be paved, and material spilled from trucks shall not be left to cool on the surface before the paver 
arrives.  All such material shall be removed as waste by the Contractor; it is not to be incorporated in the work. 
 This shall not apply to material spilled as the truck is discharging into the hopper, which may be shoveled into 
the hopper while it is hot. 
 
F.  Transverse Joints.  When a joint is to be formed, the material ahead of the screed when the feed is 
stopped or the hopper runs empty shall not be run out but shall be removed and discarded.  The paver shall 
be stopped before the head of material is reduced, and a neat joint line shall be marked across the trailing 
edge of the screed.  When a transverse joint is to be left overnight, paper or sand shall be placed as a bond-
breaker, and the end of the layer shall be ramped down.   This material shall be trimmed away when work 
resumes. 
 
When a paving pass is to be started from a joint, the screed shall be supported initially on wood laths or 
similar devices of uniform thickness, so as to closely match the height of the previous work after rolling.  The 
Contractor shall check every transverse joint with a straightedge and correct it by hand as necessary prior to 
compacting the hot side. 
 
G.  Steering References.  On an initial pass, the paver shall be steered along a fixed string line or other 
suitable reference line approved by the County, and a smooth joint line shall be maintained - by trimming, if 
necessary.  In placing an adjoining pass the paver shall be steered so as to precisely parallel the previous 
pass.  The paver operator shall control the paver from the joint side and shall utilize an index pointer to follow 
the previous pass.  When a variable screed is used, small adjustments in paving width may be made when 
following a sharp curve; at other times, however, the regular paving width shall be maintained.  The 
longitudinal joint shall be controlled primarily by accurate steering. 
 
H.  Longitudinal Joints.  Longitudinal joints shall be butt joints, and the second pass shall not lap over 
previously placed material.  The edge of the screed shall not ride on the previous pass so as to be partially 
supported by it, and no material shall be left on the cold side of the joint which may cause the roller to “bridge,” 
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reducing pressure on the adjoining uncompacted material.  The edge plate shall be adjusted as necessary to 
prevent overspill of material onto the cold side of the joint.  Excess material along the joint shall be luted 

up, removed, and disposed of; it shall not be broadcast over the mat. 
 
The practice of "pinching in" a longitudinal joint by rolling the joint from the cold side shall not be followed, but 
the roller shall lap across the joint slightly from the hot side on the first coverage.  In placing and compacting 
material along a joint the Contractor shall ensure that the paver screed and the rollers do not "bridge" on the 
cold side. 
 
Wherever possible, paving widths shall be selected to keep longitudinal joints within 0.3 meters (1 foot) of the 
lines separating traffic lanes.  When multiple lifts are placed, longitudinal joints of successive layers shall be 
staggered laterally 150 mm (6 inches) left and right of the lane line. 
 
I.  Avoiding Hand Placement.  In all cases, including flares, tapers, and variable width lanes, hand placement 
shall be avoided whenever machine placement is practicable.  When a flare or taper is to be placed in an area 
which is part of the traffic lanes, it may be placed simultaneously with the adjoining lane, or the Contractor may 
place the flared or tapered section prior to placing the adjoining full-width lane, trimming away the excess to a 
neat joint line.  The material in the area trimmed away shall be counted for payment, but it shall be removed 
and not reapplied. 
 
J.  Compaction.  The Contractor shall establish the rolling pattern for the project and shall provide suitable 
rolling equipment and qualified operators.  At least one pneumatic-tired roller shall be used.  The Contractor 
shall control the progress of the paver to ensure that the rollers are able to complete the rolling operation 
without falling behind or using excessive speed.  If a roller is delayed for any reason, the paving shall be 
immediately halted as long as necessary to ensure that no mix is placed which cannot be rolled at the correct 
temperature.  The Contractor shall ensure that no part of the layer is rolled before it attains sufficient stiffness 
to resist displacement and that the length of the roller pattern is kept short.  No area shall be allowed to cool 
below 85 degrees Celsius (185 degrees F.) before it is first rolled.  Successive rolling patterns shall overlap at 
least fifty feet, and the breakdown and finish rolling shall be coordinated and shall overlap sufficiently to avoid 
stopping and reversing both rollers at the same spot.   
 
Steel rollers shall not be operated at a greater speed than necessary to keep pace with the paver, and abrupt 

braking and reversing shall be avoided.  Steel rollers shall not be kept standing on the work.  The 
Contractor shall adjust the roller speed and make additional passes as necessary to avoid stopping the rollers 
between rolling patterns.  When it becomes necessary to park a roller, it shall be removed from the work area; 
it shall not be parked on the finished pavement. 
 
K.  Miscellaneous Areas.  The area to be paved shall include such tie-ins and transitions at intersections, 
crossings, and driveways as the County may require.  As a minimum, a sloping ramp extending 0.5 meters or 
more from the edge of pavement shall be formed.  The County may require larger transition areas, including 
additional passes of the paving machine, to avoid abrupt grade changes and where special site conditions are 
encountered.  Wider areas such as cross-overs and turn lanes normally shall be paved ahead of the main line 
and the edges shall be trimmed to a neat joint line.  
The County may require placement of a leveling course in areas it may designate, prior to the surface layer.  
Such leveling courses shall be placed by the paving machine, and quantities of material for leveling shall not 
be counted in calculating the rate of spread but shall be paid as additional quantities at the same contract 
price. 
 
L.  Cleanup.  During the laydown process, the Contractor shall exercise due care to avoid spilling loose 
mixture into the traveled way and onto private property.  When the mixture has been placed and compacted in 
a lane, the new surface shall be broomed to remove loose particles.  Before removing the traffic signs and 
leaving the work area, the Contractor shall again broom all loose mixture from the new surface and from all 
driveways and intersections and shall remove all trash, waste, and debris resulting from the operation.  The 
work shall not be deemed complete until all required brooming and removal have been accomplished. 
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01.7 Measurement for Payment 
 
A.  Mobilization.  Payment for mobilization is included in 1.02 A., and is paid for the first time the Contractor 
moves the paving machine and all required equipment to the designated project site at the direction of the 
County, and it shall be made for subsequent movements to the site as follows:  If, at the direction of the 
County, paving operations must be suspended at the site for more than two available work days and 
suspension of work is required by the County through no fault of the Contractor, another payment for 
mobilization shall be due when the Contractor returns to the site to complete the work.  No payment for 
mobilization shall be made for returning the equipment to the site when it has been removed and returned for 
the Contractor’s own purposes or because of breakdowns and repairs, weather delays, labor problems, 
accidents, or the like, or when work has been resumed after being stopped by the County because of 
unsatisfactory materials, equipment, or performance. 
 
When two or more work sites are less than 1.5 kilometers (0.9 miles) apart by the shortest accessible route, 
all such sites shall be considered as a single site for the purpose of mobilization, and only one mobilization 
shall be counted for payment.  However, if the Contractor’s equipment must be loaded onto a transport and 
hauled to a work site at the direction of the County or with its concurrence, such a move shall be counted as 
another mobilization. 
 
B.  Rates and Target Quantities.  Before the start of each paving project, the County shall notify the 
Contractor of the rate of spread at which the mixture is to be placed and the application rate for bituminous 
tack coat.  The rate of spread and application rate of tack coat shall be prescribed individually for each area to 
be paved or resurfaced.  These rates shall apply in determining the Target Quantities of the respective 
materials, as defined below.  However, in calculating the rate of spread the actual paved width, not the 
specified width, shall be used. 
 
C.  Hot Mix Asphalt Pavement and Pavement Overlay.  This work shall be measured by the ton of mixture 
as recorded on the load tickets of all loads delivered.  Load tickets shall be delivered to the Inspector upon 
arrival of the load at the site, or as soon as the Inspector is available.  Material to be counted for payment shall 
include all quantities placed or wasted at the direction of the County, except material wasted for other reasons, 
placed outside the width or length specified to be paved, rejected by the County, or returned to the plant.  If, 
due to the configuration of the paver, material is regularly spilled outside the edge of pavement, the amount of 
material lost along the edge shall be deducted as waste.   
 
D.  Bituminous Tack Coat.  Excluding material used in rejected work, bituminous tack coat shall be paid for 
at the contract lump sum price.  Standard temperature corrections shall be applied, in accordance with article 
300-8.7 of the FDOT Specifications, to convert the volume of emulsion to equivalent volume at standard 
temperature. 
 
 
E.  Measurement and Payment for Corrected Work. 
 
     1. When rejected work is removed and replaced at the direction of the County, including material placed 

after it has been rejected and work rejected for composition, deficient thickness, workmanship, or 
compaction, the quantity of removed asphalt mixture shall be measured and deducted from the pay 
quantity.  The quantity of asphalt mixture used to correct the defective work, when accepted in place, 
shall be counted for payment.  However, no payment shall be due for other work incidental to the 
operation to correct the defect, including mobilization, bituminous tack coat, and traffic control work 
items.  Likewise, when an area of rejected work is left in place and corrected by overlaying - at the 
Contractor’s option and with the approval of the County - the quantity of rejected work shall be 
measured and deducted from the pay quantity, and the quantity of asphalt mixture used to overlay the 
rejected work, when accepted in place, shall be counted for payment. 

 
     2. When an area of work is deficient in thickness and is corrected by overlaying, as the County may 

require, both the material left in place and the material applied as overlay shall be counted for 
payment but the total quantity of the deficient layer and the overlay shall be subject to price 
adjustment for overrun, as provided above.    END OF SECTION 
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21245 - LIMEROCK BASE 
 
PART 1 - GENERAL 
 
1.01 Description of Work 
 
The work included under this section consists of furnishing all necessary labor, equipment, tools and 
materials, and in performing all operations in connection with the construction of a limerock base for streets, 
parking and other paved areas. 
 
The work shall consist of furnishing all necessary shell or limerock base material, spreading of base course 
materials on the prepared stabilized subbase, compacting and finishing the materials to the required lines, 
grades and cross sections. 
 
This work shall be performed in strict accordance with the requirements of all applicable sections of these 
specifications and in conformity with lines, grades, notes and typical cross sections shown on the drawings or 
as directed by the Owner's Engineer. 
 
1.02 Unit Price Payment 
 
Payment for base course construction will be made at the Contract unit price bid for the items of the various 
types and thickness, which price shall be full compensation for furnishing the material, compacting, shaping, 
bituminous prime coat and other incidentals necessary to complete the item. 
 
1.03 Alternate Specifications 
 
Special attention is called to the fact that certain portions of the work for this project are described by 
reference to the "Standard Specifications."  The term "Standard Specifications" refers to "The Standard 
Specifications for Road and Bridge Construction," approved by the Florida Department of Transportation.  In 
any case, where a specific detail regarding materials or method of construction has been omitted in the 
specifications, such work shall be performed in accordance with the requirements of the "Standard 
Specifications." 
 
1.04 Testing Standards 
 
The minimum testing interval shall be 300 LF or part thereof.  Field density tests shall not be taken at the 
same location as tests for stabilized subgrade density.  Density tests shall be taken at a minimum of one per 
street, thickness determinations shall be made at a minimum of three per street. 
 

Field Density - (AASHTO T-191 or T-238) 98% of AASHTO T-180, Method "D." 
Thickness - per plan. 

 
1.05 Submittals 
 
The contractor shall provide test results or certification for base course material and all materials shall be 
approved by the Owner's Engineer prior to use in the work. 
 
PART 2 - PRODUCTS 
 
2.01 Limerock 
 
A. General:  Limerock shall conform to the requirements specified in Section 911 of the Standard 

Specifications. 
 
B. Materials:  Limerock material shall be obtained from sources approved by the Engineer and shall 

contain not more than one-half of one percent (0.5% or 0.005) of organic matter and shall meet the 
following chemical requirements:  Carbonates of calcium and magnesium - minimum 70%.  All other 
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constituents shall be Silica.  The material gradation shall not be less than ninety-seven percent (97%) 
by weight of the material, which shall pass a 3-1/2" sieve and graded uniformly down to dust; the fine 
material shall consist entirely of dust of fracture.  The maximum percentage of water-sensitive clay 
mineral shall be 3. 

 
The Owner will require that the source of supply of the limerock material proposed for use on this 
project be approved by him before starting the work. 

 
C. Limerock Bearing Ratio:  Limerock material used in construction of limerock base shall have an 

average LBR value of not less than 100.  Verification that the average LBR value of material produced 
at a particular source meets this requirement will be provided to the Owner's Engineer on request. 

 
PART 3 - EXECUTION 
 
3.01 Placing of Material 
 
The base course material shall be transported to the point where it is to be used, over base course material 
previously placed if practical, and dumped on the end of the preceding spread.  Hauling over the stabilized 
subbase and dumping on the stabilized subbase will be permitted only when in the Owner's Engineer's 
opinion, these operations will not be detrimental to the base or stabilized subbase. 
 
3.02 Spreading of Material 
 
A. Method of Spreading:  Base course material shall be spread uniformly.  All segregated areas of fine or 

coarse rock shall be removed and replaced with properly graded rock. 
 
B. Number of Courses:  When the specified compacted thickness of the base is greater than 6-1/2 

inches, the base shall be constructed in two courses.  The thickness of the first course shall be 
approximately one-half the total thickness of the finished base, or enough additional to bear the 
weight of the construction equipment without disturbing the subgrade.  At no time shall more than 
three days' work of the first course be spread and compacted ahead of the second course except 
where specifically authorized by the Owner's Engineer. 

 
3.03 Compacting and Finishing Base 
 
The base shall be bladed, shaped and compacted to conform to the typical sections shown on the plans.  The 
base shall be compacted by rolling with a combination of steel wheel and rubber tired rollers until the required 
density values indicated on the drawings have been obtained. 
 
3.04 Testing Surface and Thickness 
 
After completion of compaction, the surface of the base course shall be checked with a template cut to the 
required crown and the thickness shall be checked by borings.  Any surface irregularities in excess of 1/4 inch 
or any deficient thickness shall be corrected by scarifying and adding material after which the entire area shall 
be recompacted as specified above.  During various stages of construction, test holes shall be dug in the 
mixture to determine the thickness.  After the base is completed, test holes shall be dug or drilled at intervals 
of not more than 500 feet, and the thickness of the base shall be determined from measurements made in 
these test holes or on cores drilled from the base. 
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3.05 Bituminous Prime 
 
The finished base shall be covered with an application of cutback asphalt, Grade RC-70, applied at the rate of 
0.15 to 0.20 gallon per square yard.  The actual rate of application shall provide complete coverage without 
excessive run-off.  At the time of this application, the surface of the base shall be tightly knit and free of loose 
material, and it shall contain sufficient moisture to prevent excessive penetration of the asphalt.  If necessary 
to insure this, sufficient water to fill the surface voids shall be applied immediately before the asphalt is 
applied.  The bituminous material shall be sanded, using approximately 10 pounds of clean sand per square 
yard, immediately after application of the bituminous material, and rolled with a traffic roller until a uniform, 
dense mat has been achieved.  A drag broom shall be used to maintain sand coverage during the rolling 
phase of the work.  Excessive sand shall be broomed off the primed base after 7 days curing time has 
elapsed. 
 
3.06 Maintenance 
 
The Contractor shall maintain the base to a true and satisfactory surface until the wearing surface is 
constructed.  Should any repairs or patching be necessary, they shall extend to the full depth of the base, and 
shall be made in a manner that will assure restoration of a uniform base course conforming to the 
requirements of these specifications. 
 
 
 
END OF SECTION 


