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1.
COORDINATION ISSUES:  (NOT USED)
2.
DESIGN ISSUES:  (NOT USED)
2.1
DOD Civil Defense Division Design Guidance:  The Civil Defense Division has accumulated past experiences from previous siren projects in the form of a design guide, DOD DC 2.1.1 “Civil Defense Siren Guidelines”.  

3.
DRAWING NOTES: (NOT USED)
4.
STANDARD DRAWINGS:  (NOT USED)

5.
SPECIFICATION NOTES:

5.1 Limits on use of specification:  DOD TG 03300 along with its Guide Specification Section 03300 Cast-in-Place Concrete are tailored for the concrete foundation work required to support the wood poles described in DOD TG 16050.  The Specifier shall edit Section 03300 or provide a new concrete specification section if other concrete work is required for the project.
6.
GUIDE SPECIFICATION: 
6.1
Section 03300 Cast-in-Place Concrete
SPECIFIER’S NOTE:  Blue colored texts are Notes to the Specifier and should be completely deleted from the final text.  Where [red colored text in brackets] is shown in this specification section, insert wording, numbers, etc. as appropriate and delete brackets.  Where <Red colored text in brackets> is shown, choice is indicated.  Make the appropriate choice and delete the brackets.  Maintain footer notation in italics with the current version used.  (e.g. TG 02285 v07.03).

SECTION 03300 – CAST-IN-PLACE CONCRETE
PART 1 – GENERAL

1.01
SUMMARY


A.
Section includes cast-in-place concrete.
1.02
RELATED WORK SPECIFIED IN OTHER SECTIONS

A.
Section 16050 – BASIC ELECTRICAL REQUIREMENTS.
1.03
STORAGE OF MATERIALS

A.
Cement and aggregates shall be stored in such a manner as to prevent their deterioration or the intrusion of foreign matter.  Any material which has deteriorated or which has been damaged shall not be used for concrete and shall be promptly removed from the site.

1.04
TESTS

A.
Slump:  Standard slump tests shall be in accordance with ASTM C172 and tested in accordance with ASTM C143.  Slump shall be checked once during each shift.

B.
Compressive Strength:  Compressive strength tests of concrete shall be made in accordance with ASTM C39.  Three 6-inch x 12-inch cylinders shall be taken by the Contracting Officer.  The Contracting Officer may omit the taking of cylinders.


1.
The Contracting Officer will make and identify all cylinders.  The Contractor shall provide the equipment, such as a shovel and a wheelbarrow for the Inspector to make and move the cylinders, and shall also provide the labor and equipment to deliver the cylinders to the testing laboratory as directed by the Contracting Officer.



2.
Cost of testing will be borne by the State.


3.
The standard age for testing the cylinders shall be 28 days.  However, 7-day tests may be made for indication of final 28-day strengths.



4.
All cylinders shall be made and cured in accordance with ASTM C31.



5.
In all cases where the strength of any group of cylinders falls below the minimum compressive strength specified, the Contracting Officer shall have the right to require that test specimens be cut from the structure.  Specimens shall be secured, prepared, and tested in accordance with ASTM C42.  The testing shall be done by a laboratory approved by the Contracting Officer.  Concrete in the area represented by the core tests will be considered structurally adequate if the average strength of 3 cores is no less than 85% and the strength of a single core is no less than 75% of the 28-days strength specified.  Should laboratory analysis indicate, however, that the proper concrete mix has not been used by the Contractor, all such concrete placed using the improper mix shall be subject to rejection.  The cost of cutting specimens from the structure, patching the resulting holes, and making the analysis, including laboratory and consultation costs, shall be borne by the Contractor.



The holes from which the cored samples are taken shall be packed solid with no-slump concrete proportioned in accordance with the ACI 211.3 ''Standard Practice for Selecting Proportions of No-Slump Concrete'' The patching concrete shall have ''extremely dry'' consistency and the same design strength as the specified concrete.




If the strength of the specimens cut from the structure falls below the requirements stipulated above, the Contracting Officer shall have the right to require any and all defective concrete to be replaced, and all costs resulting therefrom shall be borne by the Contractor.
PART 2 – PRODUCTS

2.01 MATERIALS


A.
Asbestos Prohibition: No asbestos containing materials or equipment shall be used under this section.  The Contractor shall ensure that all materials and equipment incorporated in the project are asbestos-free.

B.
Portland Cement shall conform to the requirements of ASTM C150, Type 1 or 2, for all concrete work.


C.
Concrete Aggregates:



1.
Fine Aggregates shall be calcareous or basalt sands, or a combination thereof.  They shall meet the grading requirements of ASTM C33 unless the concrete producer can provide past data that shows that a proposed non-conforming gradation will produce concrete with the required strength and suitable workability.



If manufactured sands are used in the concrete mix, the Contractor may select and use a water-reducing and/or an air-entraining admixture as specified hereinafter to provide satisfactory workability in the concrete.  The cement content of a mix shall be as specified hereinafter, and the use of an admixture shall in no way result in the reduction of the cement factor.

2.  
Coarse Aggregates shall be crushed close-grained, blue lava rock meeting 
the grading requirements of sizes 57 or 67 (ASTM D448) or both.  
The maximum size of aggregate shall not be larger than 1/5 of the 
narrowest dimensions between sides of the forms of the member for which
the concrete is to be used nor larger than 3/4 of the minimum clear 
spacing between individual reinforcing bars or bundles of bars.
D.    Water used in mixing concrete shall be clean and free from injurious amounts of 
oils, acids, alkalais, salts, organic materials or other substances that may be deleterious to concrete or reinforcement.  Non-potable water shall not be used.


E.
Admixture, if used, shall conform to ASTM C494 or ASTM C260 and shall be mixed in proper amount in accordance with directions of manufacturer.

F.
Curing compound shall conform to the requirements of ASTM C 309.
PART 3 – EXECUTION

3.01
DESIGN OF CONCRETE MIXES

A.
Ingredients for concrete shall be Portland cement, fine and course aggregates and water.


B.
Normal weight concrete shall meet the requirements outlined in Subsection C, D, and E below.


C.
Concrete shall be designed so that the concrete materials will not segregate or cause excessive bleeding.  Slump shall be 4 inches or less unless Type F or G admixture is used.


D.
For Class 3,000 concrete, the cement content and the test results for 28-day compressive strength shall meet the following requirements:
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E.
The Contractor shall submit, for approval by the Contracting Officer, the mixes he intends to use at least 14 days before the actual concrete placing operations.

F.
The Contractor shall use only approved mixes.


G.
Unless otherwise noted, Class 3,000 concrete shall be used for all footings.

3.02
MIXING CONCRETE 

A.
All concrete throughout shall be either job or plant mixture in an approved type of power operated mixer that will ensure uniformity and homogeneity of the concrete produced.  Contractor shall provide a sufficient number of mixers to continuously carry on the work.

B.
Mixing at jobsite shall be done in accordance with ACI 304 and as follows:




1.
Concrete shall be thoroughly mixed in a batch mixer of an approved type and size which will ensure a uniform distribution of materials throughout the mass.  The machine shall have a control device to prevent materials from being discharged until they have been mixed for the specified minimum time.



2.
The entire contents of the drum shall be discharged before materials of the succeeding batch are placed therein.  No mixer shall be used which has a rated capacity of less than 1 -sack batch and no mixer shall be charged in excess of its rated capacity.



3.
The first batch of materials placed in the mixer after the machine has been cleaned shall contain sufficient excess of cement, sand and water to coat the inside of the drum without reducing the required mortar content of the mix.  Upon cessation of mixing, the mixer shall be thoroughly cleaned.

C.
Ready Mixed and Mixed-In-Transit Concrete shall be mixed to conform to the provisions of ASTM C94 and as follows:



1.
The plant shall have sufficient capacity and transportation equipment to deliver concrete at the rate desired.  The interval between batches for a pour shall not exceed 30 minutes.



2.
The time elapsed between the introduction of the mixing water to the cement and aggregates or the cement to the aggregates, and the placing of concrete in its final position shall not exceed 90 minutes.



3.
In hot weather (more than 90 degrees F ambient temperature) or under conditions contributing to quick stiffening of the concrete, the elapsed time in 2. shall not exceed 60 minutes, if no retarding admixture is used.  If an ASTM C494 Type B and D admixture is added to the concrete, the elapsed time in 2. shall remain at 90 minutes.

D.
Concrete shall be mixed only in such quantity as is required for immediate use.  No retempering will be permitted and concrete that has started to harden shall be discarded and promptly removed from the job.

E.
Admixtures conforming to Paragraph 2.01 may be used in the concrete as recommended by the supplier and approved by the Contracting Officer.


F.
Hand mixing of concrete will not be permitted.
3.03
PLACING CONCRETE

A.
No concrete shall be placed in the absence of the Contracting Officer or his representative who shall be given one day advance notice of starting time of concrete pour.  Place no concrete until foundation, forms, reinforcing steel, conduits, anchors, termite barrier and other work required to be built into or placed ahead of concrete placing have been inspected and approved by the Contracting Officer.  Concrete placed without such notice and approval shall be subject to rejection.  Forms for footing construction shall be limited to that portion of the footing that extends above finish grade.


B.
Preparation:


1.
All sawdust, chips and other construction debris and extraneous matter shall be removed from where concrete is to be placed.  Struts, stays, bracing, or blocking serving temporarily to hold forms in correct shape or alignment shall be removed when the concrete placing has reached an elevation rendering their services unnecessary.


2.
Concrete shall be placed upon clean, damp surface with no free water, or upon properly compacted fills but never upon soft mud or dry, porous earth.  Before pouring footings or foundation, bottoms of excavations shall be properly leveled off and tamped.


3.
Before depositing new concrete on or against concrete which has set, all accumulations of mortar splashed upon reinforcing steel and the surfaces of forms shall be removed and the forms shall be retightened.  The surfaces of previously set concrete shall be thoroughly roughened and cleaned of all foreign matter and laitance, saturated with water and slushed with a coat of cement grout.  New concrete shall be placed before the grout has attained its initial set.

C.
Conveying:



1.
Concrete shall be conveyed for mixer to forms as rapidly as practicable by methods that will prevent segregation.



2.
Concrete shall be deposited as nearly as practicable in its final position.  Extensive spading as a means of transportation shall be avoided and in no case shall vibrators be used to transport concrete inside the forms.


3.
Open troughs and chutes shall have a slope not to exceed 1 vertical to 2 horizontal and not less than 1 vertical to 3 horizontal.  Chutes more than 20 feet long and chutes not meeting the slope requirements may be used provided they discharge into a hopper before distribution.


4.
The concrete shall not be allowed to drop freely more than 6 feet except where specifically authorized by the Contracting Officer.  When placing operations would involve the dropping of concrete from a height of more than 6 feet, it shall be conveyed through pipes or flexible drop chutes.


5.
If any appreciable segregation occurs through the conveying methods employed, their use shall be ordered discontinued by the Contracting Officer and some other satisfactory method of placing concrete shall be used.


6.
All chutes, troughs, pipes and other means of conveyances shall be kept clean and free from coatings of hardened cement or concrete by thoroughly cleaning with water and chipping after each pour.  Water used for flushing shall be discharged away from the vicinity of concrete or forms already in place.

D.
Depositing:


1.
Unless adequate protection is provided, concrete shall not be placed during rain.  Rainwater shall not be allowed to increase mixing water nor to damage the surface finish.  Fresh concrete that has been deposited but has not attained its initial set shall be protected in the event of rain.


2.
Concrete shall be placed so as to avoid segregation of the materials and the displacement of the reinforcing.  As nearly as practicable, the concrete shall be dropped vertically without hitting reinforcement, sleeve or forms into its final position in order to avoid separation of coarse aggregates from concrete.  After the initial set of concrete, the forms shall not be jarred and no strain shall be placed on the projecting reinforcing.


3.
Concrete shall be deposited and vibrated in horizontal layers not deeper than 2 feet.  The succeeding layer will be placed before the previous layer has attained its initial set.  Concrete shall not be allowed nor shall it be caused to flow horizontally.


4.
If depositing of concrete must be stopped short of a full placement, it shall be leveled to a horizontal plane.  Such horizontal plane shall be located only as approved by the Contracting Officer.

E.
Compaction


1.
All concrete shall be consolidated by vibration so that the concrete is thoroughly worked around the reinforcement, around embedded items, and into forms, eliminating all air or stone pockets which may cause honeycombing, pitting or planes of weakness.  All compaction shall be done by use of high frequency internal vibrators.  Where the vibrator cannot be inserted into the concrete, compaction shall be done by spading, rodding or forking.


2.
Frequency of vibrator shall be not less than 7,000 impulses per minute.  The Contractor shall provide a sufficient number of vibrators to properly consolidate all concrete immediately after placing.  At least one standby vibrator shall be on hand at all times during placement of the concrete.


3.
Vibration shall not be applied through contact with reinforcement of forms.  Vibration shall penetrate previously deposited concrete sufficiently to prevent pockets of voids or construction joints from occurring between pours, but must not be applied to concrete which has set up sufficiently to cease to be plastic under vibration.
3.04
REPAIR OF DEFECTS

A.
After forms have been removed, any concrete which is not constructed as shown on the plans or is out of alignment or level beyond required tolerances or which shows a defective surface which in the opinion of the Contracting Officer cannot be properly repaired or patched shall be removed.

B.
Where cast-in-place concrete which is exposed to view requires repairing or patching, the texture of the surface of such repair or patch shall closely match that of the surrounding surface.  The surface color shall also be closely matched to that of the surrounding surface.

3.05
SURFACE FINISHES

A.
Finish B – Light Troweled Finish:  After the concrete has been placed, struck off, consolidated and leveled, the concrete shall not be worked further until ready for floating.

B.
Finish D – Broom Finish:  The concrete slab shall be given a coarse transverse scored texture by drawing a broom across the surface. The operation shall follow immediately after steel-troweling performed under Finish B above.
3.06
LOCATION OF SURFACE FINISHES

A.
Unless otherwise indicated on the plans, the location of formed surface finishes shall be as follows:



1.
Broom Finish:  All exposed concrete surfaces.

3.07
CURING AND PROTECTION

A.
All concrete shall be cured for a period of not less than 7 days by one of the methods listed below.  During this curing period, the concrete shall be maintained with minimal moisture loss at a relatively constant temperature.  Pole shall be rigidly supported until concrete curing period is complete.  Fresh concrete shall be protected from heavy rains, flowing water, mechanical injury, and injurious action of the sun.


Curing shall immediately follow the finishing operation.


B.
Water Curing:  If cured with water, concrete shall be kept wet by mechanical sprinklers, by ponding, or by any other method which will keep the surfaces continuously wet.

C.
Saturated Sand Curing:  Surfaces cured with sand shall be covered with a minimum of 1 -inch thickness of sand which shall be kept uniformly distributed and continuously saturated during the entire curing period.

D.
Curing Compound:  Curing compound shall conform to ASTM C309, Type 1-D in accordance with the manufacturer’s instructions.

E.
Waterproof Paper:  Waterproof paper or opaque polyethylene film conforming to ASTM C171 may be used.  The paper or film shall be anchored securely and all edges sealed or applied in such a manner as to prevent moisture escaping from the concrete.
3.08
CLEAN UP

A.
Contractor shall clean up all concrete and cement materials, equipment and debris upon completion of any portion of the concrete work and upon completion of the entire concrete and related work.

END OF SECTION
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