D&C  07/01/2009 Green & Clean QIT/DH:dja


SECTION 033000

CAST-IN-PLACE CONCRETE

THIS SECTION IS BASED ON THE USE OF ACI 301 IN ITS ENTIRETY AS APPLICABLE, EXCEPT WHERE AMENDED.  DELETE AMENDMENTS AND OTHER PORTIONS OF THIS SECTION NOT APPLICABLE TO THE WORK.  ANY ADDITIONAL (SPECIAL) AMENDMENTS MUST BE “KEYED” TO OR COORDINATED WITH ACI 301 OR ASTM C 94 IF THE SUBJECT IS COVERED BY OR WILL AFFECT THESE REFERENCE STANDARDS.  CHECK WITH PROJECT MANAGER, TEAM LEADER OR STRUCTURAL DESIGNER ON WHETHER TO USE THIS SECTION OR SHORT VERSION/BROADSCOPE SECTION 030001.  SECTIONS 031100 AND 032100 MUST BE USED WITH THIS SECTION IF FORMWORK AND STEEL REINFORCEMENT ARE REQUIRED.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Concrete Walks:  Section 321300.


B.
Concrete Formwork:  Section 031100.


C.
Steel Concrete Reinforcement:  Section 032100.


D.
Fibrous Concrete Reinforcement:  Section 032101.

INCLUDE VAPOR BARRIER FOR INTERIOR SLABS ON GRADE ONLY UNDER ONE OR MORE OF THE FOLLOWING CONDITIONS:  FLOORING OR FLOOR COVERING IS TO BE PUT OVER THE SLAB (CHECK WITH PROJECT MANAGER, TEAM LEADER OR STRUCTURAL DESIGNER); OR RECOMMENDED IN THE PROJECT SOILS REPORT BECAUSE OF WET SITE CONDITION (CHECK WITH STRUCTURAL PROJECT TEAM LEADER); OR. DIRECTED BY THE PROJECT MANAGER, TEAM LEADER OR STRUCTURAL DESIGNER.  VAPOR BARRIER MUST BE INDICATED ON THE DRAWINGS (AT LOCATIONS REQUIRED).

E.
Vapor Barrier Under Slabs on Grade:  Section 072600.

1.02
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall conform to the requirements of American Concrete Institute (ACI) and American Society for Testing and Materials (ASTM) documents.



1.
ACI 301-05:  Specification for Structural Concrete for Buildings.



2.
ACI 302.1R-04:  Guide for Concrete Floor and Slab Construction.



3.
ACI 302.2R-06:  Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials.



4.
ACI 304.2R-96:  Placing Concrete by Pumping Methods.



5.
ACI 305R-10:  Hot Weather Concreting.



6.
ACI 306R-10:  Cold Weather Concreting.


7.
ACI 308.1-11:  Standard Specification for Curing Concrete.



8.
ACI 318 -05 Building Code Requirements for Structural Concrete.



9.
ASTM C 94/C 94M – 11b:  Standard Specification for Ready- Mixed Concrete.



10.
ASTM C 494/C 494M - 11:  Standard Specification for Chemical Admixtures for Concrete.



11.
ASTM F 710- 11:  Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring.

1.03
DEFINITIONS


A.
ACI 301, Section 1.2 - Definitions:



1.
Add the following definitions:

a.
Cementitious Material:  Cementitious materials include cement, ground blast furnace slag and fly ash.

b.
Corrosion Inhibitor Admixture:  A liquid admixture, calcium nitrite that inhibits corrosion of concrete-embedded steel in the presence of chloride ions.

c.
Pumped Concrete:  Concrete that is conveyed by pumping pressure through rigid pipe or flexible hose.

d.
Water-to-Cementitious Ratio (w/c):  An ratio representing quantity in pounds of free moisture available for cement hydration divided by quantity of cementitious materials in pounds per cubic yard concrete.

1.04
SUBMITTALS


A.
Submittals Package:  Submit product data for design mix(es) and materials for concrete specified below at the same time as a package.


B.
Product Data:



1.
Mix Design:  Submit proposed concrete design mix(es) together with name and location of batching plant at least 28 days prior to the start of concrete work.




a.
Include test results of proposed concrete proportions based on previous field experience or laboratory trial batches in accordance with ACI 301, Section 4.




b.
Pumped Concrete:  Include test results of proposed design mix(es) tested under actual field conditions with the maximum horizontal run and vertical lift required for this project.



2.
Portland Cement:  Brand and manufacturer’s name.



3.
Fly Ash:  Name and location of source, and DOT test numbers.

CHECK WITH THE STRUCTURAL DESIGNER TO DETERMINE THE SPECIFIC REQUIREMENTS FOR THIS PROJECT.


4.
Air-entraining Admixture:  Brand and manufacturer’s name.



5.
Water-reducing Admixture:  Brand and manufacturer’s name.



6.
High Range Water-reducing Admixture (Superplasticizer):  Brand and manufacturer’s name.



7.
Corrosion Inhibitor Admixture:  Brand and manufacturer’s name.



8.
Accelerating Admixture:  Brand and manufacturer’s name.



9.
Aggregates:  Name and location of source, and DOT test numbers.



10.
Lightweight Coarse Aggregates:  Brand and manufacturer’s name.



11.
Chemical Hardener (Dustproofing):  Brand and manufacturer’s name, and application instructions.

SUBPARAGRAPH BELOW REQUIRED FOR EXTERIOR SLABS ON GRADE.  (DO NOT USE ON RAMPS, STEPS, OR STAIRS.)  CHECK WITH THE PROJECT MANAGER OR TEAM LEADER REGARDING THE USE OF RESILIENT FLOORING.  DELETE SUBPARAGRAPH BELOW IF RESILIENT FLOORING WILL BE PLACED OVER THE CONCRETE.


12.
Chemical Curing and Anti-Spalling Compound:  Brand and manufacturer’s name, and application instructions.



13.
Bonding Agent (Adhesive):  Brand and manufacturer’s name, and preparation and application instructions.



14.
Expansion Joint Fillers:  Brand and manufacturer’s name.



15.
Waterstop:  Brand and manufacturer’s name, and installation instructions.



16.
Emery Aggregate:  Brand and manufacturer’s name, and application instructions.



17.
Integral Water-Repellent Admixture:  Brand, manufacturer name, specifications, and application instructions.


C.
Quality Control Submittals:



1.
Batching Plant Records:  At the end of each day of placing concrete, furnish the Director’s Representative with a legible copy of all batch records for the concrete placed.

PUMPING IS AN OPTIONAL METHOD FOR PLACING CONCRETE.  LEAVE ALL REFERENCES TO PUMPING CONCRETE IN PROJECT SPECIFICATIONS UNLESS OTHERWISE DIRECTED BY THE STRUCTURAL DESIGNER.


2.
Concrete Pumping Equipment Data:  Include manufacturer’s name and model of principal components, type of pump, and type and diameter of pipe/hose.

DELETE SUBPARAGRAPH BELOW IF PRE-INSTALLATION PARAGRAPH UNDER QUALITY ASSURANCE ARTICLE IS DELETED.


3.
Minutes of the previous pre-installation conference.

DELETE PARAGRAPH BELOW IF PROJECT IS NOT INTENDED FOR LEED CERTIFICATION.

D.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.



2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.

1.05
QUALITY ASSURANCE


A.
Qualifications of Crew Pumping Concrete:  Workers pumping concrete shall have had at least one year of experience pumping concrete.


B.
Concrete batching plants shall be currently approved as concrete suppliers by the New York State Department of Transportation.


C.
Truck mixers for concrete shall be currently approved by the New York State Department of Transportation.


D.
Pumping equipment for pumped concrete shall be subject to the approval of the Director.

FLY ASH IS AN OPTIONAL MATERIAL.  LEAVE ALL REFERENCES TO FLY ASH IN PROJECT SPECIFICATIONS UNLESS OTHERWISE DIRECTED BY THE STRUCTURAL DESIGNER.

E.
Fly ash supplier shall be on the New York State Department of Transportation’s current “Approved List of Suppliers of Fly Ash”.


F.
Source Quality Control:  The Director reserves the right to inspect and approve the following items, at his own discretion, either with his own forces or with a designated inspection agency:



1.
Batching and mixing facilities and equipment.



2.
Sources of materials.


G.
ACI 301, Section 1.3 Reference standards and cited publications:



1.
Add the following to the list of ASTM Standards:

· C 311-11a Standard Methods of Sampling and Testing Fly Ash or Natural Pozzolans For Use As A Mineral Admixture in Portland Cement Concrete.

CHECK WITH THE STRUCTURAL DESIGNER TO DETERMINE IF A PRE-CONSTRUCTION CONFERENCE IS REQUIRED FOR THIS PROJECT.

H.
Pre-Construction Conference:  A minimum of 14 days prior to the initial submission of shop drawings, a conference will be held by the Director’s Representative at the Site for the purpose of reviewing the Contract Documents, and discussing the requirements and procedures for submittals and for the Work.  The conference shall be attended by the Contractor, the concrete supplier representative, and the reinforcement fabricator’s project coordinator.



1.
If resilient flooring is to be placed on slab-on-grade, the meeting will also include discussion of curing procedures and moisture mitigation measures.

IF FORMWORK MOCK-UP IS REQUIRED IN SECTION 031100 FOR A SPECIAL FINISH, ADD A PARAGRAPH TO PROVIDE CONCRETE FOR FIELD EXAMPLES FOR APPROVAL OF FORMS.
1.06
DELIVERY


A.
ASTM C 94/C 94M, Article 14 - Batch Ticket Information:  In addition to the information required by Paragraph 14.1, also include the following:



1.
Type and brand, and amount of cement.



2.
Weights of fine and coarse aggregates.



3.
Class and brand, and amount of fly ash (if any).

PART 2   PRODUCTS

2.01
MATERIALS

DELETE TYPE I CEMENT FROM PARAGRAPH BELOW IF THE PROJECT SOILS REPORT INDICATES SULFATE CONCENTRATIONS OR IF CONCRETE STRUCTURE HAS CONSIDERABLE MASS; CHECK WITH STRUCTURAL DESIGNER.  CHANGE TO ANOTHER CEMENT TYPE WHEN PROJECT REQUIRES THE SPECIAL PROPERTIES OF ANOTHER TYPE OR WHITE PORTLAND CEMENT.

A.
Cement:  ASTM C 150, Type I or II Portland cement.


B.
Water:  Potable


C.
Air-entraining Admixture:  ASTM C 260, and on the New York State Department of Transportation’s current “Approved List”.


D.
Water-reducing Admixture:  ASTM C 494/C 494M, Type A, and on the New York State Department of Transportation’s current “Approved List”.


E.
High Range Water-reducing Admixture (Superplasticizer):  ASTM C 494/C 494M, Type F, and on the New York State Department of Transportation’s current “Approved List”.


F.
Corrosion-Inhibiting Admixture:  ASTM C 494/C 494M, for use in resisting corrosion of steel reinforcement.

DCI CORROSION INHIBITOR OR RHEOCRETE CNI ARE ACCELERATING ADMIXTURES WHICH CONFORMS TO ASTM C 494 TYPE C.  DCI - S CORROSION INHIBITOR IS A RETARDING ADMIXTURE WHICH CONFORMS TO ASTM C 494 TYPE B.  USE DCI OR RHEOCRETE CNI IN COLD WEATHER CONCRETE POURS AND DCI - S IN HOT WEATHER POURS.


1.
DCI Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., Cambridge, MA  02140, (617) 876-1400 and Rheocrete CNI by Master Builders/ BASF Building Systems, 23700 Chagrin Blvd., Cleveland, OH  44122, (800) 628-9990.



2.
DCI - S Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., Cambridge, MA  02140, (617) 876-1400.


G.
Retarding Admixture:  ASTM C 494, Type D, Water-reducing and retarding, for use in hot weather concreting, and on the New York State Department of Transportation’s current “Approved List”.


H.
Accelerating Admixture:  Non-corrosive admixture, containing no chloride, complying with ASTM C 494, Type C or E, and on the New York State Department of Transportation’s current “Approved List”.


I.
Fly Ash:  ASTM C 618, including Table 1 (except for footnote A), Class F except that loss on ignition shall not exceed 4.0 percent.


J.
ACI 301, Section 4.2.1.2 - Aggregates:



1.
Add the following paragraph:

· Fine aggregate for pumped concrete shall meet the requirements of ASTM C 33, except 15 to 30 percent shall pass the No. 50 sieve and 5 to 10 percent shall pass the No. 100 sieve.  The fineness modulus of the fine aggregate for pumped concrete shall not vary more than 0.20 from the average value used in proportioning.

DELETE SUBPARAGRAPH BELOW IF LIGHTWEIGHT CONCRETE IS NOT REQUIRED.  WHEN LIGHTWEIGHT COURSE AGGREGATE IS A PART OF UNDERWRITERS LABORATORY FIRE RESISANCE ASSEMBLY, COORDINATE THE STRUCTURAL REQUIREMENTS WITH THE U.L. ASSEMBLY.


2.
Change paragraph 7.2.1 to read as follows:

· Aggregates for lightweight concrete shall meet the requirements of ASTM C 330, except that fine aggregate for lightweight concrete shall meet the requirements of ASTM C 33.



3.
Add the following paragraph:

· Aggregates shall be taken from storage silos or other approved locations that have been tested and approved by the New York State Department of Transportation, unless otherwise approved in writing by the Director.

CHECK WITH THE PROJECT MANAGER OR TEAM LEADER REGARDING THE USE OF RESILIENT FLOORING.  REMOVE REFERENCE TO POLYETHELENE-COATED BURLAP BELOW.


K.
Moisture-Retaining Cover:  Waterproof paper, polyethylene film, or polyethylene-coated burlap complying with ASTM C 171.

PARAGRAPH BELOW REQUIRED FOR EXTERIOR SLABS ON GRADE.  (DO NOT USE FOR RAMPS, STEPS, OR STAIRS.)  CHECK WITH THE PROJECT MANAGER OR TEAM LEADER REGARDING THE USE OF RESILIENT FLOORING.  DELETE PARAGRAPH BELOW IF RESILIENT FLOORING WILL BE PLACED OVER THE CONCRETE.

L.
Chemical Curing and Anti-Spalling Compound:  ASTM C-309, Type 1D, Class B, with a minimum 18 percent total solids content.  No thinning of material allowed.


1.
SureCure Emulsion, Kaufman Products, Inc. 3811 Curtis Avenue, Baltimore, MD 21226, (800) 637-6372.



2.
Cure & Seal by Symons Corp., 200 East Touhy Ave., PO Box 5018, Des Plaines, IL 60017-5018, (847) 298-3200.



3.
Kure-N-Seal by Sonneborn/ BASF Building Systems, 889 Valley Park Dr., Shakopee, MN 55379, (800) 433-9517.



4.
Day-Chem Cure & Seal UV 26 percent (J-22 UV) by Dayton Superior Corp., 721 Richard St., Miamisburg, OH 45342, (800) 745-3700.



5.
Acrylseal HS by Master Builders/ BASF Building Systems, 23700 Chagrin Blvd., Cleveland, OH  44122, (800) 628-9990.


M.
Chemical Hardener (Dustproofing):  Colorless aqueous solution of magnesium-zinc fluosilicate.



1.
Lapidolith by Sonneborn/ BASF Building Systems, 889 Valley Park Dr., Shakopee, MN 55379, (800) 433-9517.



2.
Surfhard by The Euclid Chemical Co., 19218 Redwood Rd., Cleveland, OH 44110, (216) 531-9222.



3.
Pena-Lith by W.R. Meadows, Inc., PO Box 543, Elgin, IL 60121, (847) 683-4500.



4.
FluoHard by L & M Construction Chemicals, Inc., 14851 Calhoun Rd., Omaha, NE 68152, (402) 453-6600.



5.
Armortop by Anti Hydro International, Inc., 265 Badger Ave., Newark, NJ 07108, (800) 777-1773.



6.
Diamond by Kaufman Products , Inc., 3811 Curtis Avenue, Baltimore, MD  21226, (800) 637-6372.


N.
Type 1 Expansion Joint Filler:  Preformed, resilient, nonextruding cork units complying with ASTM D 1752, Type II.

PARAGRAPH ABOVE IS USUALLY SUFFICIENT; CHECK USE OF PARAGRAPH BELOW WITH PROJECT MANAGER, TEAM LEADER OR STRUCTURAL DESIGNER.

O.
Type 2 Expansion Joint Filler:  Preformed, resilient, nonextruding, self-expanding cork units complying with ASTM D 1752, Type III.

DO NOT USE PARAGRAPH BELOW IN JOINTS WITH SEALANT.

P.
Type 3 Expansion Joint Filler:  Preformed, resilient, nonextruding bituminous units complying with ASTM D 1751.


Q.
Epoxy Bonding Agent (Adhesive):  100 percent solids epoxy-resin-base bonding compound, complying with ASTM C 881, Types I, II, IV and V, Grade 2 (horizontal areas) or Grade 3 (overhead/vertical areas), and Class B (40-60 degrees Fahrenheit) or Class C (60 degree Fahrenheit and above).



1.
SurePoxy HM Series by Kaufman Products, Inc., 3811 Curtis Avenue, Baltimore, MD  21226, (800) 637-6372.



2.
Sikadur Hi-Mod 32 by Sika Corporation, 201 Polito Avenue, Lyndhurst, NJ  07071, (800) 933-7452.



3.
Epogrip by Sonneborn/-BASF Building Systems, 889 Valley Park Drive, Shakopee, MN  55379, (800) 433-9517.


R.
Emery Aggregate:  Natural emery, crushed, polyhedral in shape, with not more than 10 percent flat or elongated pieces, properly screened, graded and packaged in the manufacturer’s plant, and delivered to the Site in sealed, labeled packages.



1.
Emerundum by Anti Hydro International, Inc., 265 Badger Ave., Newark, NJ 07108, (800) 777-1773.



2.
Non-Slip Aggregate by Setcon Industries, Inc., 5 Mathews Ave., Riverdale, NJ 07457-1020, (201) 283-0500.



3.
Frictex H by Sonneborn/ BASF Building Systems, 889 Valley Park Dr., Shakopee, MN 55379, (800) 433-9517.

IF WATERSTOP IS REQUIRED USE ONE OF THE NEXT 2 PARAGRAPHS.  VERIFY WITH PROJECT MANAGER, TEAM LEADER OR STRUCTURAL DESIGNER FOR TYPE OF WATERSTOP REQUIRED FOR THE PROJECT.  WATERSTOP LOCATIONS SHOULD BE SHOWN ON DRAWINGS. 


S.
Waterstop:  Extruded from virgin polyvinyl chloride plastic compound containing no scrap or reclaimed material or pigment.



1.
Size:  Minimum 6 inches wide by 3/8 inch thick, unless otherwise indicated.



2.
Minimum Tensile Strength (ASTM D 412):  2000 psi.



3.
Minimum Ultimate Elongation (ASTM D 412):  350 percent.



4.
Shore A/10 Durometer Hardness (ASTM D 2240):  Minimum 65; Maximum 83.



5.
Maximum 24 Hour Water Absorption (ASTM D 570):  0.15.


T.
Waterstop:  Water swelling sealant; minimum 3/4 inch wide by 3/8 inch thick, unless otherwise indicated; minimum tensile strength (ASTM D 412) 100 psi minimum ultimate elongation (ASTM D 412) 500 percent.



1.
MC-2010M by Adeka Ultra Seal Corporation, PO Box 459, Spearfish, SD 57783, (605) 642-3959.



2.
Volclay Waterstop RX-101 by Colloid Environmental Technologies Company, Building Materials Division, 1350 W. Shure Drive, Arlington Heights, IL 60004, (708) 392-5800.

DRAWINGS MUST GIVE DIAMETER AND LENGTH OF DOWELS.

U.
Expansion Joint Dowels:  Smooth steel expansion joint dowel with minimum 5 inch long steel dowel cap, unless otherwise indicated.


V.
Integral Water-Repellent Admixture:



1.
Hydrocide Powder by Sonneborn/ BASF Building Systems, 889 Valley Park Drive, Shakopee, MN  55379, (800) 433-9517.


2.
Darapel by W. R. Grace & Co., - Conn., 62 Whittemore Ave., Cambridge, MA  02140, (617) 876-1400.

2.02
PROPORTIONING OF MIXES

MAKE SURE FLOOR FILLS (NOT ROOF FILLS) AND OTHER AREAS REQUIRING LIGHTWEIGHT CONCRETE ARE SO INDICATED ON THE DRAWINGS.  IF NO LIGHTWEIGHT CONCRETE IS REQUIRED DELETE LAST 9 WORDS IN PARAGRAPH BELOW.

A.
Cast-in-place concrete shall be air-entrained normal weight concrete except where lightweight concrete is indicated on the drawings.

DELETE OR EDIT SUBPARAGRAPHS BELOW AS REQUIRED BY PROJECT.


1.
Normal weight concrete, except as otherwise specified, shall have a minimum compressive strength of 3000 psi with a minimum of 564 pounds per cubic yard or 4000 psi, with a minimum of 611 pounds of cement per cubic yard.  Slump:  Maximum 4 inches; minimum 2 inches before the addition of any water-reducing admixtures or high-range water-reducing admixtures (superplasticizers) at the Site.



2.
Normal weight concrete for garage floors, and for exterior slabs, ramps and stairs shall have a minimum compressive strength of 4000 psi, with a minimum of 611 pounds of cement per cubic yard.  Slump:  Maximum 3 inches; minimum 2 inches before the addition of any water-reducing admixtures or high-range water-reducing admixtures (superplasticizers) at the Site.



3.
Optional Material:  Fly ash may be substituted for (Portland) cement in normal weight and lightweight concrete up to a maximum of 15 percent by weight of the required minimum (Portland) cement.  If fly ash is incorporated in a concrete design mix, make necessary adjustments to the design mix to compensate for the use of fly ash as a partial replacement for (Portland) cement.




a.
Adjustments shall include the required increase in air-entraining admixture to provide the specified air content.




b.
Lower early strength of the concrete shall be considered in deciding when to remove formwork.

IF NO LIGHTWEIGHT CONCRETE IS REQUIRED THEN DELETE PARAGRAPH BELOW.

B.
Lightweight concrete shall be air-entrained concrete having a minimum compressive strength of 4000 psi and an air-dry unit weight between 95 and 115 lb/cu ft, with a minimum of 611 pounds of cement per cu yd.  Lightweight concrete shall be made with normal fine aggregate; lightweight fine aggregate shall not be used.  Slump:  Maximum 4 inches; minimum 1 inch before the addition of any water-reducing admixtures or high-range water-reducing admixtures (superplasticizers) at the Site.


C.
Slump for Pumped Concrete:  When a water-reducing admixture is not used, maximum slump shall be 4 inches.  When a water-reducing admixture is used, maximum slump shall be 6 inches and when a high-range water-reducing admixture (superplasticizers) is used, maximum slump shall be 8 inches.


D.
Design Air Content:  Design air content for concrete shall be 6 percent by volume, with an allowable tolerance of plus or minus 1.5 percent for total air content, except as otherwise specified.  Use air-entraining admixture, not air-entrained cement.

FOR LIGHTWEIGHT CONCRETE USE A WATER-CEMENT RATIO OF 0.45.

E.
Water-Cement Ratio: Cast-in-place concrete shall have a maximum water-cement ratio of 0.40.


F.
ACI 301, Section 4.2.2.3:  Change article to read as follows:

· 4.2.2.3 - Size of Coarse Aggregates:

· 4.2.2.3.a  Normal Weight Concrete:  Coarse aggregates shall conform to graduation requirements for various sizes as tabulated in Table No. 2 of ASTM C 33.  The sizes of coarse aggregates for various classes of Work shall be as follows with all percentages being determined by weight.

· 4.2.2.3.b  For concrete floors, floor and roof slabs, reinforced beams and girders, columns and piles, concrete encasing underground electric conduits, and concrete in which the space between restricting objects is 2 inches or less, the course aggregate shall be Size No. 67.

· 4.2.2.3.c  For other concrete Work having a minimum cross-sectional dimension of not more than 6 inches, the coarse aggregate shall be a well graded mixture of No. 67 and No. 57, provided that not more than 50 percent nor less than 30 percent shall be Size No. 67 and not more than 70 percent nor less than 50 percent shall be Size No. 57.

· 4.2.2.3.d  For other concrete Work having a minimum cross-sectional dimension greater than 6 inches and not more than 12 inches, the coarse aggregate shall consist of a mixture of No. 67, No. 57 and No. 467, providing that not more than 25 percent nor less than 10 percent shall be Size No. 67 and not more than 40 percent shall be Size No. 467.

· 4.2.2.3.e  For other concrete Work having a minimum cross-sectional dimension of more than 12 inches, the coarse aggregate shall consist of a mixture of No. 67, No. 57 and No. 357, providing not more than 25 percent nor less than 10 percent shall be Size No. 67 and not more than 40 percent shall be Size No. 357.

· 4.2.2.3.f  Lightweight Concrete:  Lightweight aggregates shall be graded from 3/4 inch to No. 4 sieve size in conformance with Table No. 1 of ASTM C 330.

IF CORROSION-INHIBITING ADMIXTURE IS NOT REQUIRED THEN DELETE PARAGRAPH BELOW.  WHEN USED, THE APPLICATION RATE SHOULD BE BETWEEN 2 TO 6 GALLONS PER CUBIC YARD OF CONCRETE.

G.
Application Rate for Corrosion-Inhibiting Admixture:  The application rate for the corrosion-inhibiting admixture shall be ______ gallons per cubic yard of concrete for all concrete placements where indicated on the drawings.


H.
Admixtures:  Do not use admixtures in concrete unless specified or approved in writing by the Director.


I.
ACI 301, Section 4.1.2.1 - Mixture Proportions:



1.
Add the following to paragraph 4.1.2.1:

· Proposed design mix(es) for pumped concrete and the pumping equipment shall have been tested under actual field conditions with the maximum horizontal run and vertical lift required for this project.


J.
Application Rate for Integral Water Repellent Admixture:



1.
Hydrocide Powder, 1 lb. for each 94 lb. of cement



2.
Darapel, 3 to 6 oz. for each 100 lb. of cement.

2.03
JOINTS


A.
ACI 301, Section 5.3.2.6 - Construction joints and other bonded joints:



1.
Delete the following subparagraphs: 

· Use an acceptable adhesive applied in accordance with the manufacturer’s recommendations;

· Use an acceptable surface retarder in accordance with manufacturer’s recommendations;

· Roughen the surface in an acceptable manner that exposes the aggregate uniformly and does not leave laitance, loosened particles of aggregate, or damaged concrete at the surface; or 
· Use Portland-cement grout of the same proportions as the mortar in the concrete in an acceptable manner.

2.
Add the following in place of the above subparagraph:

· The use of bonding agent (adhesive).

· The use of cement grout.


B.
ACI 301, Section 10.2.5 – Isolation-joint filler materials:



1.
Add the following paragraphs:

· Except as otherwise shown on the Drawings, expansion joints shall be as follows:

· In joints required to receive a sealant, the joint filler shall be 1/2 inch thick and recessed as required to form a caulking slot.

· In joints not required to receive a sealant, the joint filler shall be 1/2 inch thick and extend through the full cross-section of the concrete.

· Tool edges of concrete with 1/8 inch radius edging tool.

2.04
PRODUCTION OF CONCRETE


A.
Provide ready-mixed concrete, either central-mixed or truck-mixed, unless otherwise approved in writing by the Director.

DELETE PARAGRAPH BELOW IF NO LIGHTWEIGHT CONCRETE IS REQUIRED.

B.
ACI 301, Section 7 - Lightweight Concrete:



1.
Add the following paragraph:

· Lightweight coarse aggregate shall be presoaked with water a minimum of 24 hours prior to use in a concrete mix to be pumped.  Presoaking may be accomplished by suitable sprinkling.


C.
ACI 301, Section 5.3.2.1 Weather considerations



1.
Delete paragraph under 5.3.2.1.c - Hot Weather, and add the following:

· 5.3.2.1.c  Provide adequate controls to insure that the temperature of the concrete when placed does not exceed 90 degrees F., and make every effort to place it at a lower temperature.  The temperature of the concrete as placed shall not be so high as to cause difficulty from loss of slump, flash set or cold joints.  Ingredients may be cooled before mixing by shading the aggregates, fog spraying the coarse aggregate, chilling the mixing water or other approved means.  Mixing water may be chilled with flake ice or well-crushed ice of a size that will melt completely during mixing, providing the water equivalent of the ice is calculated into the total amount of mixing water.


D.
Protect concrete from physical damage or reduced strength due to weather extremes during mixing, placement and curing.



1.
In cold weather, comply with ACI 306R.




a.
When air temperature is below 40 degrees F (4 degrees C) heat the mixing water and, if necessary, the aggregates 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.  If the mixing water is heated, do not exceed a temperature of 140 degrees F at the time it is added to the cement and aggregates.



2.
In hot weather, comply with ACI 305R.




a.
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
EXAMINATION AND PREPARATION


A.
Do not use items of aluminum for mixing, chuting, conveying, forming or finishing concrete, except magnesium alloy tools may be used for finishing.


B.
Check items of aluminum required to be embedded in the concrete and insure that they are coated, painted or otherwise isolated in an approved manner.


C.
Install waterstops in accordance with manufacturer’s printed instructions.


D.
Hardened concrete, reinforcement, forms, and earth which will be in contact with fresh concrete shall be free from frost at the time of concrete placement.


E.
Do not deposit concrete in water.  Keep excavations free of water by pumping or by other approved methods.

F. Prior to placement of concrete, remove all hardened concrete spillage and foreign materials from the space to be occupied by the concrete.
CHECK WITH THE PROJECT MANAGER OR TEAM LEADER REGARDING THE USE OF RESILIENT FLOORING.  IF NOT PRESENT, THEN REMOVE BOTH PARAGRAPHS BELOW.

G.
Prior to placement of a concrete slab-on-grade, insure roof is watertight and install polyethylene or other preventative measures to mitigate exposure to external moisture sources such as rainwater; runoff from adjacent slopes; landscaping water; water from curing; or wet grinding, sawing, and cleaning.


H.
Place vapor barrier directly under concrete slab-on-grade with no cushion or blotter layer.

3.02
ADMIXTURE ADDITIONS AT THE SITE
CLARIFICATION OF ADMIXTURES WILL BE A PART OF THE PRE-INSTALLATION CONFERENCE.

A.
Site additions shall be limited to high-range water-reducers, non-chloride accelerators, and corrosion inhibitors.  Comply with manufacturers’ printed instructions for discharge of admixtures shall be furnished.


B.
High-Range Water-Reducers:



1.
Concrete shall arrive at a slump of 2 to 4 inches (50 to 100 mm).  Water additions at the Site shall be limited to comply with water-to-cementitious ratio requirements.



2.
Following addition of high-range water-reduced concrete, a minimum of 70 revolutions or 5 minutes of mixing shall be completed to assure a consistent mixture.


C.
All concrete with other admixture additions shall mix a minimum of 70 revolutions or 5 minutes to assure a consistent mixture.

3.03
PLACING


A.
ACI 301, Section 5.3.2.3 Conveying equipment:



1.
Add the following paragraphs:

· 5.3.2.3.d  When pumping concrete, the lubricating mortar for the delivery line shall not be discharged into an area of concrete placement.

· 5.3.2.3.e  The inside diameter of the delivery lines for pumped concrete shall be the greater of either a minimum of 5 inches or 3 times the maximum size of coarse aggregate.


B.
ACI 301, Section 5.3.2.2 - Conveying:



1.
Add the following paragraph:

· Operation of truck mixers and agitators and discharge limitations shall conform to the requirements of ASTM C 94.


C.
ACI 301, Section 5.3.2.4 - Depositing:



1.
Add the following paragraph:

· Do not allow concrete to free fall more than 4 feet.

3.04
REPAIRING SURFACE DEFECTS


A.
ACI 301, Section 5.3.7 – Repair of surface defects:



1.
Add the following paragraph:

· 5.3.7.1.a  Finish patched areas to match the texture of the surrounding surface.


B.
ACI 301, Section 5.3.7.2 - Repair of tie holes:

ADD PROVISION OF TESTING REPAIR TECHNIQUES ON MOCKUP (IF ANY) BEFORE FINISHED SURFACES, IF REQUIRED.


1.
Delete last paragraph in 5.3.7.2 and replace with the following:

· The patch mixture shall consist of a mixture of dry-pack mortar, 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 placing and handling.  For surfaces exposed to view, blend white Portland cement and standard Portland cement so that, when dry, patching mortar will match surrounding color.  Provide test areas at inconspicuous locations to verify mixture and color match before proceeding with patching.  Compact mortar in place and strike-off slightly higher than surrounding surface.

CONSULT WITH PROJECT TEAM LEADER REGARDING FINISHES SPECIFIED IN 2 ARTICLES BELOW.  EDIT FINISH SCHEDULES CAREFULLY TO SUIT PROJECT.  DELETE FINISH SCHEDULES IF ALL FINISHES ARE INDICATED ON DRAWINGS MUST USE SAME NOMENCLATURE.  COORDINATE SPECIFYING ANY SPECIAL FINISHES WITH ACI 301 CHAPTER 10, 11 OR 13 AS APPLICABLE.
3.05
FINISHING FORMED SURFACES


A.
Finish Schedule:  Except where indicated otherwise on the Drawings, provide the finishes below:



1.
Rough Form Finish for concrete surfaces not exposed to view.



2.
Smooth Form Finish for concrete surfaces exposed to view.

SMOOTH FORM FINISH ABOVE IS ADEQUATE FOR SOME TYPES OF WORK.  SMOOTH RUBBED FINISH BELOW IS EXPENSIVE AND SHOULD ONLY BE SPECIFIED WHERE TOP QUALITY APPEARANCE IS REQUIRED.  IF BOTH SUBPARAGRAPHS BELOW ARE NOT USED (TOGETHER) AS IS, BE SURE TO EDIT SCHEDULE TO COVER ALL (EXTERIOR AND INTERIOR) EXPOSED CONCRETE SURFACES.


3.
Smooth Rubbed Finish for exterior concrete surfaces exposed to view.



4.
Grout Cleaned Finish for interior concrete surfaces exposed to view.


B.
ACI 301, Section 5.3.3.3 - As-cast Finishes:



1.
Add the following to paragraph 5.3.3.3:

· Fins shall be completely removed on surfaces to receive waterproofing.

3.06
SLABS

MAKE SURE REQUIRED JOINTS ARE LOCATED ON THE DRAWINGS.

A.
Slabs On Grade:  Provide key type joints unless otherwise shown.  Tool exposed joints.


B.
ACI 301, Section 5.3.4 – Finishing unformed surfaces:



1.
Add the following paragraph to section 5.3.4.1 Placement:

· Provide monolithic finishes on concrete floors and slabs without the addition of mortar or other filler material.  Finish surfaces in true planes, true to line, with particular care taken during screeding to maintain an excess of concrete in front of the screed so as to prevent low spots.  Screed and darby concrete to true planes while plastic and before free water rises to the surface.  Do not perform finishing operations during the time free water (bleeding) is on the surface.

EDIT FINISH SCHEDULE BELOW CAREFULLY.

C.
Finish Schedule:  Except where indicated otherwise on the Drawings, provide the finishes below:



1.
Floated Finish for:




a.
Treads and platforms of exterior steps and stairs.




b.
Slabs and fill over which waterproofing, roofing, vapor barrier, insulation, terrazzo, or resin bound flooring is required.



2.
Troweled Finish for:




a.
Interior slabs that are to be exposed to view.




b.
Slabs and fill over which resilient wood flooring, resilient tile or sheet flooring, carpet, or thin-film coating system is required.




c.
Slabs and fill over which thin-set ceramic tile is required, except fine-broom finished surface.




d.
Treads and platforms of interior steps and stairs.



3.
Broom or Belt Finish for:




a.
Exterior slabs.  Texture as approved by the Director’s Representative.



4.
Scratched Finish for:

IF A CLEAVAGE MEMBRANE IS USED UNDER THE TILE MORTAR BED (UNBONDED), SPECIFY A TROWELED FINISH.



a.
Surfaces to be covered with ceramic tile set in a bonded thick mortar bed, except screed to a Class B tolerance.




b.
Surfaces to be covered with floor topping.



5.
Integral Emery Aggregate Surfacing with Floated Finish for:




a.
Interior pedestrian ramps.


D.
ACI 302 Chapter 8.2.8.2 - Tools for jointing; Saw-cutting.



1.
Add the following paragraph:

· Early-entry dry-cut saws are preferred in place of conventional wet-cut saws.


E.
ACI 302 Chapter 8.3.12



1.
Add the following to Conventional wet-cut saw cutting:

· Begin saw-cutting as soon as the saw will not dislodge the aggregate or ravel the edge of the saw-cut, but in no case longer than 12 hours after the slab is placed.  Saw-cut a minimum of one quarter of the slab depth leaving a clean, sharp edge in the pattern shown on the Contract Documents.  Provide sufficient personnel and equipment to complete saw-cutting operations within 18 hours after the slab is placed.


F.
Exposed surfaces with fibrous reinforcement:  After curing of the concrete, remove any protruding fibers in a manner which will not harm the parent concrete.


G.
Floor flatness and levelness tolerances:  For flatness and levelness tolerances of floor slabs refer to ACI 302 Chapter 8.15.  Floor surface tolerances shall be 1/8 inch over a horizontal distance of 10 feet in any direction, unless otherwise specified by floor profile quality classifications in ACI 302..



1.
When flatness or levelness tolerances are not met then the floor shall be ground or scarified and repoured to meet specifications.

3.07
CURING AND PROTECTION


A.
Hot Weather Concreting:  Comply with ACI 305R whenever the atmospheric temperature or the form surface temperature is at or above 90 degrees F., or climatic conditions of wind and/or low humidity will cause premature drying of the concrete.


B.
Curing Temperature:  Maintain the temperature of the concrete at 50 degrees F. or above during the curing period.  Keep the concrete temperature as uniform as possible and protect from rapid atmospheric temperature changes.  Avoid temperature changes in concrete which exceeds 5 degrees F. in any one hour and 50 degrees F. in any 24-hour period.


C.
Curing and Moisture Mitigation for Resilient Flooring:


1
Acceptable curing and drying conditions include a minimum ambient temperature of 70 degrees F and a maximum relative humidity of 50%.



a.
Air movement at 15 mph.



2.
Do not cure slabs by adding water; ponding or wet burlap method.



3.
Do not use curing compounds or cure-and-seal materials unless such use is approved in writing by the adhesive and floor covering manufacturers.  The curing product manufacturer’s conformance to ASTM c 1315 is not a substitute for the adhesive and floor covering manufacturer’s approval.



4.
Cure the slab by covering with waterproof paper, plastic sheets, or a combination of the two for 3 to 7 days.

3.08
CHEMICAL HARDENER (DUSTPROOFING)


A.
Apply chemical hardener to all troweled finished interior floors which are to be left exposed.


B.
Do not apply chemical hardener until concrete has cured the number of days recommended in manufacturer’s instructions.


C.
Prepare surfaces and apply chemical hardener in accordance with manufacturer’s printed instructions and recommendations.

3.09
FIELD QUALITY CONTROL


A.
ACI 301, Section 1.6.4.2 - Testing Services:



1.
Add the following paragraph:

· 1.6.4.2. j Strength Tests for Pumped Concrete:  Prepare strength test specimens and make strength tests from concrete samples obtained at the truck discharge chute and at the end of the pump delivery line in accordance with paragraph 16.3.4.4.


B.
ACI 301, Section 1.6.3.3 – Tests required of Contractor’s testing agency:



1.
Add the following paragraph:

· 1.6.3.3.c  Make available to the Director’s Representatives whatever test samples are required to make tests.  Furnish shipping boxes for compression test cylinders.


C.
Adjustment to Concrete Mixes:  Mix design adjustments may be requested by the Contractor when characteristics of materials, job conditions, weather, test results, or other circumstances warrant, at no additional cost to the State and as accepted by the Director.  Laboratory test data for revised mix design and strength results must be submitted to and accepted by the Director’s Representative before using in the work.


D.
Test results will be reported in writing to the Director’s Representative, Ready-Mix Producer, and Contractor within 24 hours after tests.  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.


E.
Nondestructive Testing:  Impact hammer, Windsor probe, or other nondestructive device may be permitted but shall not be used as the sole basis for acceptance or rejection.


F.
Additional Tests:  The State shall make additional tests of in-place concrete when test results indicate specified concrete strengths and other characteristics have not been attained in the structure, as directed by the Director’s Representative.  The testing service may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C 42, or by other methods as directed.  Pay for such tests when unacceptable concrete is verified, including all inspection and Engineering fees when non-conforming work is verified.


G.
Moisture Testing:  Test all slabs-on-grade for moisture content that will receive resilient flooring.  For a preferred moisture testing method and limits; consult the written instructions of the floor covering manufacturer, the adhesive manufacturer, the patching/underlayment manufacturer, or combination thereof.  Test repeatedly until the desired moisture content is obtained.

H.
pH Testing:  Test concrete floors for pH level prior to the installation of resilient flooring.  Do not exceed the recommended pH level of the resilient flooring manufacturer or the adhesive manufacturer, or both.

CHECK WITH THE STRUCTURAL DESIGNER TO DETERMINE IF CONCRETE TESTING IS REQUIRED AND THE SPECIFIC TYPE OF TESTING REQUIRED FOR THIS PROJECT.
END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.


PRE-INSTALLATION MEETING AGENDA

A.
COMMUNICATION


1.
Formal:  Contractor - Director’s Representative


2
Informal:  Concrete supplier, concrete subcontractor, reinforcing steel detailer - Design Engineer

B.
SUBMITTALS


1.
Shop Drawings:
· Submit 6 copies

· 2 copies returned

· -What the Engineer will review:

· size, spacing, details, cover, lap

· What is the Contractor’s responsibility:



a.
Consistency with contract drawings and specifications



b.
Verification of the contract drawings


2.
Quality Control Program Summary:

· Concrete supplier

· Precast concrete

C.
STRUCTURAL CONCRETE   (Beams, Columns, Walls, Piers, Footings, Slabs, Lintels, Encasement, Miscellaneous Concrete)


1.
Concrete mix design:
· Compression strength

· Slump

· Admixtures

· WC ratio

· Aggregates


2.
Reinforcement

· Steel bars: supplier, cutting & bending in field or shop, plain or coated, chairs

· Mesh: rowed or flat, plain or coated, chairs

· Fibermesh: supplier, quality of fibers, amount of fibers


3.
Field Testing:
· Cylinders

· Slump

· Air entrainment


4.
Formwork:
· Installation of forms:



a.
design and construction of formwork is the responsibility of the contractor



b.
install formwork so completed work conforms to tolerance limits listed in table 4.3.1 of ACI 301



c.
type and condition of forms and ties shall produce the required concrete finish

· Preparation of forms: cleaning, release agent

· Inspection of forms: with rebar placed and prior to concrete placement

· Removal of forms: removal strength, surface repair


5.
Pouring/Placing:
· Time required to place concrete, travel time and extent of each pour

· Adverse weather conditions: hot or cold, what to be done; rain or snow, protection of concrete

· Admixtures

· How to be placed:



a.
conveying - chuted, pumped, buggied



b.
depositing



c.
vibrating - pencil, form, razor back screed


6.
Finishing:
· How to be finished: as-cast finishes, rubbed finishes

· Slabs: float finish, trowel finish, broom finish, scratch finish

· Architectural finishes: form liners, blasting, buffing

· Joints and waterstops


7.
Curing:
· How to be done under normal temperature conditions: wet, dry, spray, ploy cover, curing  compound

· Time to be cured

· What to be done under adverse conditions: too wet, too dry, hot or cold.

END OF INFORMATION
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