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CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS
SPEC WRITER NOTE: Delete text between // ______ // not applicable to project. Edit remaining text to suit project.
GENERAL
SUMMARY
Section Includes:
Subbase for concrete pavements.
// Curbs, // gutters, // and combination curbs and gutters // wheel stops //.
Pedestrian Pavement: // Walks, // grade slabs, // lawn mower strips, // pedestrian crossings, // wheelchair curb ramps, // terraces, // steps, // patios, // and // healing gardens //.
Vehicular Pavement: // Service courts, // driveways, // parking lots, // and // loading docks //.
Equipment Pads: // Oxygen storage, // transformers, // propane tanks, // and // generator pads //.
RELATED REQUIREMENTS
SPEC WRITER NOTE: Update and retain references only when specified elsewhere in this section.
Field Testing: Section 01 45 29, TESTING LABORATORY SERVICES.
Step Nosings and Railings: Section 05 50 00, METAL FABRICATIONS.
Subgrade Preparation and Subbase Compaction: Section 31 20 00, EARTHWORK.
APPLICABLE PUBLICATIONS
Comply with references to extent specified in this section.
American Association of State Highway and Transportation Officials (AASHTO):
M14765UL04 - Materials for Aggregate and SoilAggregate Subbase, Base and Surface Courses.
M23386 - Boiled Linseed Oil Mixture for Treatment of Portland Cement Concrete.
American Concrete Institute (ACI):
305R10 - Guide to Hot Weather Concreting.
306R10 - Guide to Cold Weather Concreting.
American National Standards Institute (ANSI):
B101.3 - Wet DOCF of Common Hard Surface Floor Materials (Including Action and Limit Thresholds for the Suitable Assessment of the Measured Values).
ASTM International (ASTM):
A615/A615M16 - Deformed and Plain Carbon Steel Bars for Concrete Reinforcement.
A996/A996M15 - RailSteel and AxleSteel Deformed Bars for Concrete Reinforcement.
A1064/A1064M16 - CarbonSteel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete.
C33/C33M16 - Concrete Aggregates.
C94/C94M16 - Ready Mixed Concrete.
C143/C143M15a - Slump of Hydraulic Cement Concrete.
C150/C150M16 - Portland Cement.
C17116 - Sheet Materials for Curing Concrete.
C260/C260M10a - Air Entraining Admixtures for Concrete.
C30911 - Liquid Membrane Forming Compounds for Curing Concrete.
C494/C494M15a - Chemical Admixtures for Concrete.
C61815 - Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
C979/C979M16 - Pigments for Integrally Colored Concrete.
C989/C989M14 - Slag Cement for Use in Concrete and Mortars.
C124015 - Silica Fume Used in Cementitious Mixtures.
D175104(2013)e1 - Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
D5893/D5893M10 - Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements.
D669015 - Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements.
PREINSTALLATION MEETINGS
Conduct preinstallation meeting at project site minimum 30 days before beginning Work of this section.
SPEC WRITER NOTE: Edit participant list to ensure entities influencing outcome attend.
Required Participants:
Contracting Officer's Representative.
// Architect/Engineer. //
// Inspection and Testing Agency. //
Contractor.
Installer.
Other installers responsible for adjacent and intersecting work, including excavation, plantings, traffic markings, and // ______ //.
SPEC WRITER NOTE: Edit meeting agenda to incorporate project specific topics.
Meeting Agenda: Distribute agenda to participants minimum 3 days before meeting.
Installation schedule.
Installation sequence.
Preparatory work.
Protection before, during, and after installation.
Installation.
Terminations.
Transitions and connections to other work.
Inspecting and testing.
Other items affecting successful completion.
Document and distribute meeting minutes to participants to record decisions affecting installation.
SUBMITTALS
Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Submittal Drawings:
Show size, configuration, and fabrication and installation details.
Show reinforcing.
Include jointing plan for concrete pavements, curbs and gutters.
Manufacturer's Literature and Data:
Description of each product.
Installation instructions.
Samples:
Exposed Aggregate Concrete Panel: 0.4 sq. m by 50 mm (4 sq. ft. by 2 inches) thick, 2 required, each color and finish.
Colored Concrete Panel: As specified in Section 09 06 00, SCHEDULE FOR FINISHES, with mix data.
Test reports: Certify products comply with specifications.
Concrete materials.
Select subbase materials.
Field test reports.
Certificates: Certify products comply with specifications.
Expansion joint filler.
Reinforcement.
Curing materials.
Concrete protective coating.
Qualifications: Substantiate qualifications comply with specifications.
Installer // with project experience list //.
Land surveyor.
Concrete mix design.
Select subbase jobmix design.
Proposed hot and cold weather concreting methods.
Land surveyor's construction staking notes, before placing concrete.
Identify discrepancies between field conditions and Drawings.
QUALITY ASSURANCE
Installer Qualifications:
Regularly installs specified products.
Installed specified products with satisfactory service on five similar installations.
Project Experience List: Provide contact names and addresses for completed projects.
Land Surveyor: Professional land surveyor or engineer registered to provide land surveys in jurisdiction where project is located.
Preconstruction Testing:
Engage independent testing laboratory to perform tests and submit reports.
Deliver samples to laboratory in number and quantity required for testing.
Concrete mix design.
Select subbase jobmix design. Report the following:
Material sources.
Gradation.
Plasticity index.
Liquid limit.
Laboratory compaction curves indicating maximum density at optimum moisture content.
DELIVERY
Deliver steel reinforcement to prevent damage.
Before installation, return or dispose of distorted or damaged steel reinforcement.
Bulk Products: Deliver bulk products away from buildings, utilities, pavement, and existing turf and planted areas. Maintain dry bulk product storage away from contaminants.
STORAGE AND HANDLING
Store products indoors in dry, weathertight facility.
Protect products from damage during handling and construction operations.
FIELD CONDITIONS
Hot Weather Concreting Procedures: ACI 305R.
Cold Weather Concreting Procedures: ACI 306R.
Use noncorrosive, nonchloride accelerator admixture.
Do not use calcium chloride, thiocyanates or admixtures containing more than 0.05 percent chloride ions.
WARRANTY
SPEC WRITER NOTE: Always retain construction warranty. FAR includes Contractor's one year labor and material warranty.
Construction Warranty: FAR clause 52.24621, "Warranty of Construction."
PRODUCTS
CONCRETE MATERIALS
Portland Cement: ASTM C150/C150M, Type I or II.
SPEC WRITER NOTE: See EPA Comprehensive Procurement Guidelines (CPG) recommend using pozzolans for cement replacement as sustainable construction measure.
Pozzolans:
Fly Ash: ASTM C618, Class C or F including supplementary optional physical requirements.
SPEC WRITER NOTE: Slag is graded by activity index. Grade 80 is least active. Grade 120 is most active.
Slag: ASTM C989/C989M; // Grade 80, // Grade 100 // or // Grade 120 //.
Silica Fume: ASTM C1240.
SPEC WRITER NOTE: Edit the aggregates below to meet the Project specific needs.
Coarse Aggregate: ASTM C33/C33M; size // ______ // to suit application //.
Fine Aggregate: ASTM C33/C33M.
Mixing Water: Fresh, clean, and potable.
AirEntraining Admixture: ASTM C260/C260M.
Chemical Admixtures: ASTM C494/C494M.
SPEC WRITER NOTE: Confirm reinforcing steel and welded wire fabric grades.
Reinforcing Steel: ASTM A615/A615M or ASTM A996/A996M, // Grade 280 (40); // Grade 420 (60); // Grade 520 (75); // Grade 550 (80); // Grade 690 (100); // deformed.
Welded Wire Fabric: ASTM A1064/A1064M, // plain; // deformed; // // Grade 385 (56); // Grade 450 (65); // Grade 485 (70); // Grade 500 (72.5); // Grade 515 (75); // Grade 533 (77.5); // Grade 550 (80); // sized as indicated.
Expansion Joint Filler: ASTM D1751.
Sheet Materials for Curing Concrete: ASTM C171.
SPEC WRITER NOTE: Two methods of producing colored concrete finishes are available: integral color and dryshake. For durability, uniformity of color and lower cost, VA prefers the integral color method. The amount of pigment used to achieve integral colored concrete should be the minimum amount necessary to produce the desired color, but never more than 10 percent by weight of the cement. The use of white Portland cement produces cleaner, brighter colors and is preferred to normal gray Portland cement, except for black or dark gray colors.
Color Pigment: ASTM C979/C979M, colored and white powder pigments.
SPEC WRITER NOTE: Verify need for select material and thickness required.
SELECT SUBBASE
Subbase: AASHTO M147; // Grade A // Grade B // Grade C // Grade D // Grade E // Grade F //.
Select granular material composed of sand, sandgravel, crushed stone, crushed or granulated slag, with or without soil binder, or combinations of these materials.
	SUBBASE GRADING REQUIREMENTS

	Sieve Size
	Percentage Passing by Mass

	
	Grades

	(mm)
	(in)
	A
	B
	C
	D
	E
	F

	50
	2
	100
	100
	
	
	
	

	25
	1
	
	7595
	100
	100
	100
	100

	9.5
	3/8
	3065
	4075
	5085
	60100
	
	

	4.47
	No. 4
	2555
	3060
	3565
	5085
	55100
	70100

	2.00
	No. 10
	1540
	2045
	2550
	4070
	40100
	55100

	0.425
	No. 40
	820
	1530
	1530
	2545
	2050
	3070

	0.075
	No. 200
	28
	520
	515
	520
	620
	825


Other Acceptable Gradations: Materials within three to five percent, plus or minus, of specified gradation, or as recommended by the geotechnical engineer and approved by the Contracting Officer's Representative.
FORMS
Forms: Wood, plywood, metal, or other materials, approved by Contracting Officer's Representative, of grade or type suitable to obtain type of finish specified.
Plywood: Exterior grade, free of defects and patches on contact surface.
Lumber: Sound, grademarked, S4S stress graded softwood, minimum 50 mm (2 inches) thick, free from warp, twist, loose knots, splits, or other defects.
Form Coating: As recommended by Architect/Engineer.
Provide forms suitable in crosssection, depth, and strength to resist springing during depositing and consolidating concrete.
Do not use forms varying from straight line more than 3 mm in 3000 mm (1/8 inch in 10 feet), horizontally and vertically.
Provide flexible or curved forms for forming radii.
CONCRETE CURING MATERIALS
Concrete curing materials, conform to one of the following:
Burlap: Minimum 233 g/sq. m (7 ounces/sq. yd.) dry.
Sheet Materials for Curing Concrete: ASTM C171.
SPEC WRITER NOTE: Type 1 is clear or translucent, Type 1D is clear or translucent with fugitive dye, and Type 2 is white pigmented.
Curing Compound: ASTM C309, // Type 1 clear // Type 1D // Type 2 //; liquid membrane forming type, without paraffin or petroleum.
CONCRETE MIXES
Design concrete mixes according to ASTM C94/C94M, Option C.
Concrete Type: // Nonairentrained // Airentrained //. See Table I.
	TABLE I - CONCRETE TYPES

	Concrete Type
	Minimum 28 Day Compressive Strength f'c
MPa (psi)
	NonAirEntrained
	AirEntrained

	
	
	Min. Cement
kg/cu. m (lbs./cu. yd.)
	Max. Water Cement Ratio
	Min. Cement
kg/cu. m (lbs./cu. yd.)
	Max. Water
Cement Ratio

	A
	35 (5000)1,3
	375 (630)
	0.45
	385 (650)
	0.40

	B
	30 (4000)1,3
	325 (550)
	0.55
	340 (570)
	0.50

	C
	25 (3000)1,3
	280 (470)
	0.65
	290 (490)
	0.55

	D
	25 (3000)1,2
	300 (500)
	*
	310 (520)
	*

	Footnotes:
1. If trial mixes are used, achieve compressive strength 8.3 MPa (1,200 psi) in excess of f'c. For concrete strengths greater than 35 MPa (5,000 psi), achieve compressive strength 9.7 MPa (1,400 psi) in excess of f’c.
2. For Concrete Exposed to High Sulfate Content Soils: Maximum water cement ratio is 0.44.
3. Laboratory Determined according to ACI 211.1 for normal weight concrete.


Maximum Slump: ASTM C143/C143M. See Table II.
	TABLE II - MAXIMUM SLUMP

	APPLICATION
	MAXIMUM SLUMP

	Curb & Gutter
	75 mm (3 inches)

	Pedestrian Pavement
	75 mm (3 inches)

	Vehicular Pavement
	50 mm (2 inches) Machine Finished
100 mm (4 inches) Hand Finished

	Equipment Pad
	75 to 100 mm (3 to 4 inches)


ACCESSORIES
Equipment and Tools: Obtain Contracting Officer's Representative's, approval of equipment and tools needed for handling materials and performing work before work begins.
Maintain equipment and tools in satisfactory working condition.
Sealants:
Concrete Paving Expansion Joints: ASTM D5893/D5893M, Type SL, single component, selfleveling, silicone joint sealant.
Concrete Paving Joints: ASTM D6690, Type IV, hotapplied, single component joint sealant.
Concrete Protective Coating: AASHTO M233 linseed oil mixture.
EXECUTION
PREPARATION
Examine and verify substrate suitability for product installation.
Protect existing construction and completed work from damage.
Prepare, construct, and finish subgrade. See Section 31 20 00, EARTHWORK.
Maintain subgrade in smooth, compacted condition, in conformance with the required section and established grade until the succeeding operation has been accomplished.
SPEC WRITER NOTE: Retain subbase installation when required for paving applications.
SELECT SUBBASE
Placing:
Place subbase material on prepared subgrade in uniform layer to required contour and grades, and to maximum 200 mm (8 inches) loose depth.
When required compacted thickness exceeds 150 mm (6 inches), place subbase material in equal thickness layers.
When subbase elevation is 13 mm (1/2 inch) or more below required grade, excavate subbase minimum 75 mm (3 inches) deep. Place and compact subbase to required grade.
Compaction:
Perform compaction with approved hand or mechanical equipment well suited to the material being compacted.
Maintain subbase at optimum moisture content for compaction.
SPEC WRITER NOTE: Coordinate compaction requirements. Section 31 20 00, EARTHWORK allows multiple methods for determining maximum density and compaction.
Compact each subbase layer to minimum 95 percent or 100 percent of maximum density as specified in Section 31 20 00, EARTHWORK.
Subbase Tolerances:
Variation from Indicated Grade: Maximum 9 mm (3/8 inch).
Variation from Indicated Thickness: Maximum 13 mm (1/2 inch).
Protection:
Protect subbase from damage until concrete is placed.
Reconstruct damaged subbase before placing concrete.
SETTING FORMS
Form Substrate:
Compact form substrate to uniformly support forms along entire length.
Correct substrate imperfections and variations by cutting, filling, and compacting.
Form Setting:
Set forms to indicated line and grade with tight joints. Rigidly brace forms preventing movement.
Remove forms when removal will not damage concrete and when required for finishing.
Clean and oil forms before each use.
Correct forms, when required, immediately before placing concrete.
SPEC WRITER NOTE: See notes at 3.11 of this section for slip forming machine option.
Land Surveyor: Establish control, alignment, and grade for forms // and slip forming machine operations //.
Notify Contracting Officer's Representative immediately when discrepancies exist between field conditions and drawings.
Correct discrepancies greater than 25 mm (1 inch) before placing concrete.
Form Tolerances:
Variation from Indicated Line: Maximum 6 mm (1/4 inch).
Variation from Indicated Grade: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
PLACING REINFORCEMENT
Keep reinforcement clean from contamination preventing concrete bond.
Install reinforcement shown on drawings.
Support and securely tie reinforcing steel to prevent displacement during concrete placement.
Obtain Contracting Officer's Representative's reinforcement placement approval before placing concrete.
JOINTS - GENERAL
Place joints, where shown on approved submittal Drawings.
Conform to details shown.
Install joints perpendicular to finished concrete surface.
Make joints straight and continuous from edge to edge of pavement.
CONSTRUCTION JOINTS
Locate // longitudinal // and // transverse // construction joints between slabs of vehicular pavement as shown on approved submittal Drawings.
Place transverse construction joints of type shown, where indicated, and whenever concrete placement is suspended for more than 30 minutes.
Provide butttype joint with dowels in // curb and // gutter at planned joint locations.
Provide keyed joints with tie bars when joint occurs in middle third of planned // curb and // gutter joint interval.
CONTRACTION JOINTS
Tool or cut joints to width, depth, and radius edge shown on drawings using grooving tool, jointer, or saw.
Construct joints in curbs and gutters by inserting 3 mm (1/8 inch) steel plates conforming to curb and gutter cross sections.
Keep plates in place until concrete can hold its shape.
Finish joint edges with edging tool.
Score pedestrian pavement with grooving tool or jointer.
EXPANSION JOINTS
Form expansion joints with expansion joint filler of thickness shown on drawings.
Locate joints around perimeter of structures and features abutting site work concrete.
Create complete, uniform separation between structure and site work concrete.
Extend expansion joint material full depth of concrete with top edge of joint filler below finished concrete surface where sealant is indicated on Drawings.
Cut and shape material matching cross section.
Anchor with approved devices to prevent displacing during placing and finishing operations.
Round joint edges with edging tool.
PLACING CONCRETE - GENERAL
Preparation before Placing Concrete:
Obtain Contracting Officer's Representative approval.
Remove debris and other foreign material.
Uniformly moisten substrate, without standing water.
Convey concrete from mixer to final location without segregation or loss of ingredients. Deposit concrete to minimize handling.
During placement, consolidate concrete by spading or vibrating to minimize voids, honeycomb, and rock pockets.
Vibrate concrete against forms and along joints.
Avoid excess vibration and handling causing segregation.
Place concrete continuously between joints without bulkheads.
Install construction joint in concrete placement suspended for more than 30 minutes.
Replace concrete with cracks, chips, bird baths, and other defects to nearest joints, approved by Contracting Officer's Representative.
PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT PADS
Place concrete in one layer conforming to cross section shown on Drawings after consolidating and finishing.
Deposit concrete near joints without disturbing joints. Do not place concrete directly onto joint assemblies.
Strike concrete surface to proper section ready for consolidation.
Consolidate concrete // by tamping and spading // or // with approved mechanical finishing equipment //.
Finish concrete surface with wood or metal float.
Construct concrete pads and pavements with sufficient slope to drain, preventing standing water.
PLACING CONCRETE FOR VEHICULAR PAVEMENT
Deposit concrete as close as possible to its final position.
Place concrete continuously between construction joints without cold joints.
Strike and consolidate concrete with finishing machine, vibrating screed, or by handfinishing.
Finish concrete surface to elevation and crown shown on drawings.
Deposit concrete near joints without disturbing joints. Do not place concrete directly onto joint assemblies.
Obtain Contracting Officer's Representative's approval before placing adjacent lanes.
SPEC WRITER NOTE: In some cases, it may be practical and economical to build concrete vehicular pavement with an integral curb section. The integral curb being constructed simultaneously with the pavement slab in a onestep operation avoids a longitudinal joint between the curb and gutter, and pavement. The curb is easily formed with a template and straightedge. The only joints generally required in the integral curbs are continuations of the transverse joints in the pavement slab. Another option for concrete curb or curb and gutter not required to be constructed integral with or tied to a concrete pavement, is the use of a selfpropelled machine (slip forming machine) to place the concrete. This type of construction is most advantageous when the drawing details indicate a "mountable" (rolled) type curb and gutter. However, use of these machines on small jobs is generally not cost effective. Include the following paragraph and additional requirements for the integral curb template, extrusion equipment, and selfpropelled machine when an integral curb is indicated on the drawings or the use of a curbforming machine is justified.
CurbForming Machines: Curbforming machines for constructing // integral curbs // curbs // and gutter // will be approved based on trial use on the project. When equipment produces unsatisfactory results, discontinue use of the equipment at any time during construction and accomplish work by hand method construction. Remove unsatisfactory work and reconstruct full length between regularly scheduled joints. Dispose of removed portions off the project site.
FORM REMOVAL
Keep forms in place minimum 12 hours after concrete placement. Remove forms without damaging concrete.
Do not use bars or heavy tools against concrete to remove forms. Repair damage concrete found after form removal.
CONCRETE FINISHING - GENERAL
Follow operation sequence below, unless otherwise indicated on Drawings:
Consolidating, floating, striking, troweling, texturing, and joint edging.
Use edging tool with 6 mm (1/4 inch) radius, // unless otherwise shown on Drawings //.
Keep finishing equipment and tools clean and suitable for use.
CONCRETE FINISHING - PEDESTRIAN PAVEMENT
// Walks, // Grade Slabs, // Lawn Mower Crossings, // Wheelchair Curb Ramps, // Terraces, // Healing Gardens //:
Finish concrete surfaces with metal float, troweled smooth, and finished with a broom moistened with clear water.
Finish slab edges and formed transverse joints with edger.
Broom surfaces transverse to traffic direction.
Use brooming to eliminate flat surface produced by edger.
Produce uniform corrugations, maximum 1.5 mm (1/16 inch) deep profile.
Provide surface uniform in color and free of surface blemishes, form marks, and tool marks.
Paving Tolerances:
Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16 inch in 10 feet).
Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).
Replace paving within joint boundary when paving exceeds specified tolerances.
SPEC WRITER NOTE: Site steps are those exterior steps not attached to building or structure. Edit subparagraph to include metal nosings and railings specified in Section 05 50 00, METAL FABRICATIONS, when required.
Step Treads, Risers and Sidewalls: Finish as specified for pedestrian pavement, except as follows:
Remove riser forms sequentially, starting with top riser.
Rub riser face with wood or concrete rubbing block and water. Remove blemishes, form marks, and tool marks. Use outside edger to round nosing; use inside edger to finish bottom of riser.
Apply uniform brush finish to treads, risers, and sidewall.
Apply stiff brush finish to treads to provide slip resistant surface complying with ANSI B101.3.
Step Tolerance:
Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16 inch in 10 feet).
CONCRETE FINISHING - VEHICULAR PAVEMENT
Align finish surfaces where new and existing pavements abut.
Longitudinally float pavement surface to profile and grade indicated on drawings.
Straighten surface removing irregularities and maintaining specified tolerances while concrete is plastic.
Finish pavement edges and joints with edging tool.
Broom finish concrete surface after bleed water dissipates and before concrete hardens.
Broom surface transverse to traffic direction.
Use brooming to eliminate flat surface produced by edger.
Produce uniform corrugations, maximum 3 mm (1/8 inch) deep profile.
Pavement Tolerances:
Variation from Indicated Plane: Maximum 6 mm in 3000 mm (1/4 inch in 10 feet) tested parallel and perpendicular to traffic direction at maximum 1500 mm (5 feet) intervals.
Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).
Replace paving within joint boundary when paving exceeds specified tolerances.
CONCRETE FINISHING - CURBS AND GUTTERS
Round edges of gutter and top of curb with edging tool.
Gutter and Curb Top:
Float surfaces and finish with smooth wood or metal float until true to grade and section and uniform color.
Finish surfaces, while still plastic, longitudinally with bristle brush.
Curb Face:
Remove curb form and immediately rub curb face with wood or concrete rubbing block removing blemishes, form marks, and tool marks and providing uniform color.
Brush curb face, while still plastic, matching gutter and curb top.
Curb and Gutter Tolerances: // Except at grade changes or curves. //
Variation from Indicated Plane and Grade:
Gutter: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
Curb Top and Face: Maximum 6 mm in 3000 mm (1/4 inch in 10 feet).
Replace curbs and gutters within joint boundary when curbs and gutters exceed specified tolerances.
Correct depressions causing standing water.
CONCRETE FINISHING - EQUIPMENT PADS
Strike pad surface to elevation shown on Drawings.
Provide smooth, dense float finish, free from depressions or irregularities.
Finish pad edges with edger.
After removing forms, rub pad edge faces with wood or concrete rubbing block, removing blemishes, form marks, and tool marks and providing uniform color.
Pad Tolerances:
Variation from Indicated Plane: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
Variation from Indicated Elevation: Maximum 6 mm (1/4 inch).
Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).
Replace pads when pads exceed specified tolerances.
SPEC WRITER NOTES:
1. When aesthetics are of prime importance and certain areas are shown to have special finish and texture, such as exposed aggregate surface or to have colored concrete, contact Portland Cement Association district office in area of project for advice in specifying and detailing finish and texture desired.
2. Exposed Aggregate Concrete: For use by physically handicapped, texture of exposed aggregate surface must be smooth with the aggregate size not producing a rough finish.
SPECIAL FINISHES
Exposed Aggregate Finish:
Prepare concrete base 10 to 13 mm (3/8 to 1/2 inch) lower than the finish grade.
Scatter aggregate over concrete base surface and embed by use of hand float, straight edge, or darby.
Apply concrete mix and mark off surface as indicated on Drawings with surface joints at least 10 mm (3/8 inch) deep. Level off finish to a true surface and compact with wood float, working as little as possible so that coarse material will remain at the top. Before finish has set, treat top surface with cement retarding material. When body of concrete finish has set, remove retarded surface film by wire brushes and fine water spray to remove mortar from top of colored aggregate. Continue washing and brushing until flush water runs clear and no noticeable cement film left on the aggregate.
SPEC WRITER NOTES: Some coloring materials affect air entrainment while others do not. Ensure that the color and mixtures used do not produce a concrete having less than the desired air content specified. Edit the following paragraph and drawing details as required to cover mixing, placing, preparation, equipment, finish, and any special construction.
Colored Concrete: Add integral color pigment to the pedestrian concrete paving mix at batch plant. Introduce sufficient quantities of // carbon black // mineral oxide pigment // to produce color specified in Section 09 06 00, SCHEDULE FOR FINISHES.
CONCRETE CURING
Concrete Protection:
Protect unhardened concrete from rain and flowing water.
Provide sufficient curing and protection materials available and ready for use before concrete placement begins.
Protect concrete to prevent pavement cracking from ambient temperature changes during curing period.
Replace pavement damaged by curing method allowing concrete cracking.
Employ another curing method as directed by Contracting Officer's Representative.
Cure concrete for minimum 7 days by one of the following methods appropriate to weather conditions preventing moisture loss and rapid temperature change:
Burlap Mat: Provide minimum two layers kept saturated with water during curing period. Overlap Mats at least 150 mm (6 inches).
Sheet Materials:
Wet exposed concrete surface with fine water spray and cover with sheet materials.
Overlap sheets minimum 300 mm (12 inches).
Securely anchor sheet materials preventing displacement.
Curing Compound:
Protect joints indicated to receive sealants preventing contamination from curing compound.
Insert moistened paper or fiber rope into joint or cover joint with waterproof paper.
Apply curing compound before concrete dries.
Apply curing compound in two coats at right angles to each other.
Application Rate: Maximum 5 sq. m/L (200 sq. ft./gallon), both coats.
Immediately reapply curing compound to surfaces damaged during curing period.
SPEC WRITER NOTE: When the project is located in an area where winter damage from deicing chemicals and freezethaw cycles pose a serious problem, check the need for a special protective coating of linseed oil mixture. The coating protects only against the action of urea, sodium chloride, and calcium chloride used for deicing purposes. Protection against these chemicals is not required for concrete that will be in place for a cumulative time of six weeks at a continuous minimum temperature of 5 °C (40 °F), excluding the curing time. Otherwise, give concrete protective coating.
CONCRETE PROTECTIVE COATING
Apply protective coating of linseed oil mixture to exposedtoview concrete surfaces, drainage structures, and features that project through, into, or against concrete exterior improvements to protect the concrete against deicing materials.
Complete backfilling and curing operation before applying protective coating.
Dry and thoroughly clean concrete before each application.
Apply two coats, with maximum coverage of 11 sq. m/L (50 sq. yds./gal.); first coat, and maximum 16 sq. m/L (70 sq. yds./gal.); second coat, except apply commercially prepared mixture according to manufacturer's instructions.
Protect coated surfaces from vehicular and pedestrian traffic until dry.
Do not heat protective coating, and do not expose protective coating to open flame, sparks, or fire adjacent to open containers or applicators. Do not apply material at temperatures lower than 10 degrees C (50 degrees F).
FIELD QUALITY CONTROL
SPEC WRITER NOTE: Section 01 45 29, TESTING LABORATORY SERVICES includes VA provided testing for large projects and contractor provided testing for small projects. Coordinate testing responsibility.
Field Tests: Performed by testing laboratory specified in Section 01 45 29, TESTING LABORATORY SERVICES.
Compaction.
Pavement subgrade.
Curb, gutter, and sidewalk.
Concrete:
Delivery samples.
Field samples.
Slip Resistance: Steps and pedestrian paving.
CLEANING
After completing curing:
Remove burlap and sheet curing materials.
Sweep concrete clean, removing foreign matter from the joints.
Seal joints as specified.
PROTECTION
Protect exterior improvements from traffic and construction operations.
Prohibit traffic on paving for minimum seven days after placement, or longer as directed by Contracting Officer's Representative.
Remove protective materials immediately before acceptance.
Repair damage.
Replace concrete containing excessive cracking, fractures, spalling, and other defects within joint boundary, when directed by Contracting Officer's Representative, and at no additional cost to the Government.
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