
ITEM MO-610 STRUCTURAL PORTLAND CEMENT CONCRETE
DESCRIPTION
610.1.1   This item shall consist of plain structural Portland cement concrete, prepared and constructed in accordance with these specifications, at the locations and of the form and dimensions shown on the plans. The materials and mixture shall meet the requirements of the 1999 Missouri Standard Specification for Highway Construction (MSSHC), Section 501-Concrete, including the following Revisions:
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578
Delete Sec 1005.2.2 and substitute the following:

1005.2.2  Fine aggregate subjected to the mortar strength test shall produce a mortar having a compressive strength at the age of 7 days of at least 90 percent of that developed at the same age by mortar of the same proportions and consistency made of the same cement and Standard Ottawa sand. Tests shall be made in accordance with AASHTO T 106. Cement used in the tests shall be Type I meeting the requirements of Sec 1019.

601 Delete Sec 1017.2 and substitute the following:

1017.2  General.  All GGBFS shall conform to the requirements of AASHTO M 302, Grade 100 or 120, except as herein specified. Only GGBFS from sources qualified in accordance with these specifications will be permitted.

603   
Delete Sec 1017.4.1 and substitute the following:

1017.4.1  The bill of lading or delivery receipt for each shipment to MoDOT projects shall carry the following certification statement:


“This is to certify this Grade _______ GGBFS originated from a MoDOT qualified manufacturer, has been maintained to meet MoDOT specifications and was loaded from silo number _______.”






__________________________________






Name and Location of Manufacturer






__________________________________






Name and Location of Shipping Facility






By _______________________________






Signature and Name of Marketing Entity

608
Delete Sec 1019.2.1 and substitute the following:

1019.2.1  All blended hydraulic cement shall conform to the requirements for Type IP, I(PM), IS or I(SM) of AASHTO M 240 with the following modifications:


(a)  Type IP or I(PM) cement shall be produced by intergrinding portland-cement clinker and pozzolan or may be produced by blending portland cement and pozzolan provided analytical procedures are provided.


(b)  The pozzolan constituent of Type IP shall not exceed 20 percent by weight (mass) of the total portland-pozzolan cement.


(c)  Type IS or I(SM) cement shall be produced by intergrinding portland cement clinker and granulated blast-furnace slag or may be produced by blending portland cement and ground granulated blast furnace slag provided approved analytical procedures are provided.  

(d)  The slag constituent of Type IS or I(SM) shall not exceed 25 percent by weight (mass) of the total portland-slag cement.


(e)  The basis of acceptance shall be as described in Sec 1019.3 in addition to AASHTO M 240.

609
Delete Secs 1019.3.1.1 and 1019.3.1.2 and substitute the following:
1019.3.1.1  The following information shall be included in the request for qualification.


(a)  An outline of the QC program from the quarry to the point where the product is relinquished to the purchaser. The QC program shall cover all tests required by the specification and include the testing frequency for each test.


(b) A copy of the most recent Cement and Concrete Reference Laboratory (CCRL) inspection report and the latest CCRL proficiency sample report. The CCRL inspection shall cover all tests required by the specification. Documentation showing satisfactory resolution of all inspection deficiencies shall be included. 


(c)  The physical layout of the plant, including the number and capacity of finish mills and silos and the type of cement stored in each silo.


(d)  If blended IP, I(PM), IS or I(SM) cement is furnished, the following is also required. The layout of the blending system, from the portland cement and pozzolan or slag silos to the point where the blended product is relinquished to the purchaser, shall be furnished along with the request for qualification. The supplier shall describe and have in place an analytical procedure that can be shown to be sufficient accuracy to determine the pozzolan or slag content of the blend to within ( 1.0 percent of the true pozzolan or slag content. The analytical procedure, frequency of sampling and testing locations are subject to approval by MoDOT.


(e)  A copy of a typical bill of lading with the required certification statement.


(f)  A split sample of each type of cement proposed for use. Manufacturer test results for the split sample shall also be submitted.

1019.3.1.2  In order to maintain qualification, the following is required.


(a)  Monthly QC test results covering the production of cement types proposed for use in MoDOT projects, including the high, low and average results for each type shall be forwarded to MoDOT, no later than two weeks following the end of the period covered by the report.


(b)  A copy of the most recent CCRL inspection and proficiency sample reports and any deficiency resolutions shall be forwarded promptly to MoDOT.


(c)  If blended IP, I(PM), IS or I(SM) cement is furnished, a target value for the percentage of pozzolan or slag in the blend shall be provided to MoDOT, and test results from the manufacturer shall not vary more than two percentage points form the target value. MoDOT shall be informed, in writing, prior to changing the target value. At no time shall the test results show a percentage of pozzolan in the blended IP or I(PM) greater than the 20 percent or a percentage of slag in the blended IS or I(SM) greater than 25 percent.


(d)  Quarterly split samples for each type of approved cement will be obtained by MoDOT for joint testing by the manufacturer. Manufacturer test results on the split samples shall be furnished to MoDOT when completed.


(e)  All QC test results shall be available for a minimum of three years, for MoDOT review upon request.


(f)  No cement out of specification shall be allowed into the silo destined for MoDOT projects.
All construction methods, testing and acceptance criteria shall be in accordance with the standards included within this Item MO-610.

MATERIALS
610-2.1  GENERAL.   Only approved materials, conforming to the requirements of these specifications, shall be used in the work. They may be subjected to inspection and tests at any time during the progress of their preparation or use. The source of supply of each of the materials shall be approved by the Engineer before delivery or use is started. Materials shall be stored and handled to insure the preservation of their quality and fitness for use and shall be located to facilitate prompt inspection. All equipment for handling and transporting materials and concrete must be clean before any material or concrete is placed therein.

610-2.2  MATERIALS.   All materials, proportioning, slump, and air-entertainment for Portland cement concrete shall conform to requirements of the 1999 (MSSHC), Section 501, for Class B concrete and specifically as follows:

A.
Item






Section

Reinforcing Steel for Concrete Structures

1036.1


Concrete Curing Material



1055


Materials for Joints




1057.1

B.
Coarse Aggregate.   The ledge stone from which the coarse aggregate will be produced has to have source approval from the Missouri Department of Transportation (MoDOT). Prior to use of the material, the contractor shall submit the current MoDOT source approval letter to the Engineer for the material proposed for use during construction. Source approval granted for “all types of highway construction” (Product Code 1005CACP) constitutes approval for all uses. Source approval granted for “all types except PCCP” (Product Code 1005CACM) comprises approval for all uses except portland cement concrete pavement. Source approval obtained for “all types except PCCP & PCCM” (Product Code 1002CAAC) is considered to be approval for all uses except portland cement concrete. 

The contractor shall submit certified test reports to the Engineer for the gradation of the coarse aggregate. The certification shall show the appropriate AASHTO test for the material, the test results, and a statement that the material passed or failed. The aggregate shall be sampled and tested for gradation using the following procedures:

1.
Sampling Aggregates.  Sampling shall be in accordance with AASHTO T 2.

2.
Sieve Analysis of Fine and Coarse Aggregate.  The coarse aggregate shall be tested in accordance with AASHTO T 27 and meet the applicable gradation requirements of the MSSHC, Section 1005.1.

3.
Material Passing No. 200 Sieve.  The portion of material passing the No. 200 sieve shall be tested in accordance with AASHTO T 11 and meet the requirements of the MSSHC, Section 1005.1.

In lieu of the above gradation testing requirement, the contractor may provide documentation from MoDOT (District Materials Office) indicating that the material meets specification requirements.

C. 
Fine Aggregate.   Prior to use of the material, the contractor shall submit the current MoDOT source approval letter to the Engineer for the material proposed for use during construction.

D. 
Material Acceptance.   Prior to the use of all other materials (cement, admixtures, reinforcing steel, etc.) proposed for use during construction, the contractor shall submit to the Engineer the appropriate manufacturer’s certification per the 1999 MSSHC indicating that the material meets specification requirements. 

CONSTRUCTION METHODS
610-3.1  GENERAL.   The Contractor shall furnish all labor, materials, and services necessary for, and incidental to, the completion of all work as shown on the drawings and specified herein. All machinery and equipment owned or controlled by the Contractor, which he proposes to use on the work, shall be of sufficient size to meet the requirements of the work, and shall be such as to produce satisfactory work; all work shall be subject to the inspection and approval of the Engineer.  

610-3.2  CONCRETE COMPOSITION.   The concrete shall develop a compressive strength of 3,000 psi in 28 days as determined by test cylinders made in accordance with ASTM C 31 and tested in accordance with ASTM C39. The concrete shall contain 5.5 percent of entrained air, plus or minus 1.5 percent, as determined by ASTM C 231 and shall have a slump of not more than 4 inches as determined by ASTM C 143.

610-3.3  ACCEPTANCE SAMPLING AND TESTING.   Concrete for each structure will be accepted on the basis of the compressive strength specified in paragraph 3.2. The concrete shall be sampled in accordance with ASTM C 172. Compressive strength specimens shall be made in accordance with ASTM C 31 and tested in accordance with ASTM C 39.

Concrete cylindrical test specimens shall be made in accordance with ASTM C 31 and tested in accordance with ASTM C 39. The Contractor shall cure and store the test specimens under such conditions as directed. The Engineer will make the actual tests on the specimens at no expense to the Contractor.

610-3.4  PROPORTIONING AND MEASURING DEVICES.   When package cement is used, the quantity for each batch shall be equal to one or more whole sacks of cement. The aggregates shall be measured separately by weight. If aggregates are delivered to the mixer in batch trucks, the exact amount for each mixer charge shall be contained in each batch compartment. Weighing boxes or hoppers shall be approved by the Engineer and shall provide means of regulating the flow of aggregates into the batch box so that the required and exact weight of aggregates can be readily obtained.

610-3.5  CONSISTENCY.   The consistency of the concrete shall be checked by the slump test specified in ASTM C 143.

610-3.6  MIXING.   Concrete may be mixed at the construction site, at a central point, or wholly or in part in truck mixers. The concrete shall be mixed and delivered in accordance with the requirements of ASTM C 94.

610-3.7  MIXING CONDITIONS.   The concrete shall be mixed only in quantities required for immediate use. Concrete shall not be mixed while the air temperature is below 40 F without permission of the Engineer. If permission is granted for mixing under such conditions, aggregates or water, or both, shall be heated and the concrete shall be placed at a temperature not less than 50 nor more than 100 F. The Contractor shall be held responsible for any defective work, resulting from freezing or injury in any manner during placing and curing, and shall replace such work at his/her expense.

Retempering of concrete by adding water or any other material shall not be permitted.

The delivery of concrete to the job shall be in such a manner that batches of concrete will be deposited at uninterrupted intervals.

610-3.8  FORMS.   Concrete shall not be placed until all the forms and reinforcements have been inspected and approved by the Engineer. Forms shall be of suitable material and shall be of the type, size, shape, quality, and strength to build the structure as designed on the plans. The forms shall be true to line and grade and shall be mortar-tight and sufficiently rigid to prevent  displacement and sagging between supports. The Contractor shall bear responsibility for their adequacy. The surfaces of forms shall be smooth and free from irregularities, dents, sags, and holes.

The internal ties shall be arranged so that, when the forms are removed, no metal will show in the concrete surface or discolor the surface when exposed to weathering. All forms shall be wetted with water or with a nonstaining mineral oil which shall be applied shortly before the concrete is placed. Forms shall be constructed so that they can be removed without injuring the concrete or concrete surface. The forms shall not be removed before the expiration of at least 30 hours from vertical faces, walls, slender columns, and similar structures; forms supported by falsework under slabs, beams, girders, arches, and similar construction shall not be removed until tests indicate that at least 60% of the design strength of the concrete has developed.

610-3.9  PLACING REINFORCEMENT.   All reinforcement shall be accurately placed, as shown on the plans, and shall be firmly held in position during concreting. Bars shall be fastened together at intersections. The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and bending details shall be supplied by the Contractor when required.

610-3.10  EMBEDDED ITEMS.   Before placing concrete, any items that are to be embedded shall be firmly and securely fastened in place as indicated. All such items shall be clean and free from coating, rust, scale, oil, or any foreign matter. The embedding of wood shall be avoided. The concrete shall be spaded and consolidated around and against embedded items.

610-3.11  PLACING CONCRETE.   All concrete shall be placed during daylight, unless otherwise approved. The concrete shall not be placed until the depth and character of foundation, the adequacy of forms and falsework, and the placing of the steel reinforcing have been approved. Concrete shall be placed as soon as practical after mixing and in no case later than 1 hour after water has been added to the mix. The method and manner of placing shall be such to avoid segregation and displacement of the reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete when necessary. Dropping the concrete a distance of more than 5 feet, or depositing a large quantity at one point, will not be permitted. Concrete shall be placed upon clean, damp surfaces, free from running water, or upon properly consolidated soil.

The concrete shall be compacted with suitable mechanical vibrators operating within the concrete. When necessary, vibrating shall be supplemented by hand spading with suitable tools to assure proper and adequate compaction. Vibrators shall be manipulated so as to work the concrete thoroughly around the reinforcement and embedded fixtures and into corners and angles of the forms. The vibration at any joint shall be of sufficient duration to accomplish compaction but shall not be prolonged to the point where segregation occurs. Concrete deposited under water shall be carefully placed in a compact mass in its final position by means of a tremie, a closed bottom dump bucket, or other approved method and shall not be disturbed after being deposited.

610-3.12  CONSTRUCTION JOINTS.   When the placing of concrete is suspended, necessary provisions shall be made for joining future work before the placed concrete takes its initial set. For the proper bonding of old and new concrete, such provisions shall be made for grooves, steps, keys, dovetails, reinforcing bars or other devices as may be prescribed. The work shall be arranged so that a section begun on any day shall be finished during daylight of the same day. Before depositing new concrete on or against concrete which has hardened, the surface of the hardened concrete shall be cleaned by a heavy steel broom, roughened slightly, wetted, and covered with a neat coating of cement paste or grout.

610-3.13  EXPANSION JOINTS.   Expansion joints shall be constructed at such points and of such dimensions as may be indicated on the drawings. The premolded filler shall be cut to the same shape as that of the surfaces being joined. The filler shall be fixed firmly against the surface of the concrete already in place in such manner that it will not be displaced when concrete is deposited against it. 

610-3.14  DEFECTIVE WORK.   Any defective work disclosed after the forms have been removed shall be immediately removed and replaced. If any dimensions are deficient, or if the surface of the concrete is bulged, uneven, or shows honeycomb, which in the opinion of the Engineer cannot be repaired satisfactorily, the entire section shall be removed and replaced at the expense of the Contractor.

610-3.15  SURFACE FINISH.   All exposed concrete surfaces shall be true, smooth, free from open or rough spaces, depressions, or projections. The concrete in horizontal plane surfaces shall be brought flush with the finished top surface at the proper elevation and shall be struck-off with a straightedge and floated.  Mortar finishing shall not be permitted, nor shall dry cement or sand-cement mortar be spread over the concrete during the finishing of horizontal plane surfaces.

When directed, the surface finish of exposed concrete shall be a rubbed finish. If forms can be removed while the concrete is still green, the surface shall be pointed and wetted and then rubbed with a wooden float until all irregularities are removed. If the concrete has hardened before being rubbed, a carborundum stone shall be used to finish the surface. When approved, the finishing can be done with a rubbing machine.

610-3.16  CURING AND PROTECTION.   All concrete shall be properly cured and protected by the Contractor. The work shall be protected from the elements, flowing water, and from defacement of any nature during the building operations. The concrete shall be cured as soon as it has sufficiently hardened by covering with an approved material. Water-absorptive coverings shall be thoroughly saturated when placed and kept saturated for a period of at least 3 days. All curing mats or blankets shall be sufficiently weighted or tied down to keep the concrete surface covered and to prevent the surface from being exposed to currents of air. Where wooden forms are used, they shall be kept wet at all times until removed to prevent the opening of joints and drying out of the concrete. Traffic shall not be allowed on concrete surfaces for 7 days after the concrete has been placed. 

610-3.17  DRAINS OR DUCTS.   Drainage pipes, conduits, and ducts that are to be encased in concrete shall be installed by the Contractor before the concrete is placed. The pipe shall be held rigidly so that it will not be displaced or moved during the placing of the concrete. 

610-3.18  COLD WEATHER PROTECTION.   When concrete is placed at temperatures below 40 F, the Contractor shall provide satisfactory methods and means to protect the mix from injury by freezing. The aggregates, or water, or both, shall be heated in order to place the concrete at temperatures between 50 and 100 F.

After the concrete has been placed, the Contractor shall provide sufficient protection such as cover, canvas, framework, heating apparatus, etc., to enclose and protect the structure and maintain the temperature of the mix at not less than 50 F until at least 60% of the designed strength has been attained.

610-3.19  FILLING JOINTS.   All joints which require filling shall be thoroughly cleaned, and any excess mortar or concrete shall be cut out with proper tools. Joint filling shall not be started until after final curing and shall be done only when the concrete is completely dry. The cleaning and filling shall be carefully done with proper equipment and in a manner to obtain a neat looking joint free from excess filler.

METHOD OF MEASUREMENT
610-4.1   Portland cement concrete shall be measured by the number of cubic yards of concrete complete in place and accepted. In computing the yardage of concrete for payment, the dimensions used shall be those shown on the plans or ordered by the Engineer. No measurements or other allowances shall be made for forms, falsework, cofferdams, pumping, bracing, expansion joints, or finishing of the concrete. No deductions in yardage shall be made for the volumes of reinforcing steel or embedded items. 

BASIS OF PAYMENT
610-5.1   Payment shall be made at the contract unit price per cubic yard for structural portland cement concrete. These prices shall be full compensation for furnishing all materials and for all preparation, delivering and installation of these materials, and for all labor, equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:

          Item MO-610-5.1      Structural Portland Cement Concrete--per cubic yard 
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