Revised- 12/2020 B/CS Unified Specifications

SECTION 03 30 00
CONCRETE

(Sentences and/or paragraphs that are double underlined indicate revisions that were made from the 2012
specification.)

PART 1 - GENERAL

11

1.2

1.3

DESCRIPTION

A.  This specification shall govern for Portland cement concrete to be used in concrete pavement,
concrete structures and other concrete construction. All concrete shall be from a NRMCA
certified plant.and shall comply with ASTM C94 for ready-mixed concrete.

MEASUREMENT AND PAYMENT

A. Ingeneral and unless otherwise specified, no separate payment will be made for concrete as an
item. The cost of concrete including all materials and equipment, furnishing and placing all
reinforcing steel, and performing all labor for the manufacturing, transporting, placing,
finishing, and curing of concrete will be included in the unit price bid for specific items as set
forth in the Proposal. Payment will not be made for unauthorized work.

SUBMITTALS

List of Admixtures proposed

Concrete Mix Designs and three sets of tests on the mix designs submitted
Certification for cement conformance to specification

Test reports for all required concrete tests

Mill report/Certifications for all Reinforcing Bar

Material Data on Control, Expansion and Contraction Joint materials and sealants

Provide a current NRMCA plant certification_and current mix designs (with and without admixtures)

PART 2 — PRODUCTS

2.1

MATERIALS

A. PORTLAND CEMENT:

Cement shall be Type I, 1l or Il Portland Cement conforming to ASTM C150, or Type IA, 1A
or A, conforming to ASTM C175 except as noted below.

1.  Different types of cement, as prescribed above may be used in the same structure, but all
cement used in any one monolithic placement shall be of the same type and brand.

2. Type Ill cement shall not be used when the anticipated air temperature for the succeeding
12 hours will exceed 60° F.
B. FLY ASH:

Fly Ash shall be Type C or F Fly Ash in accordance with ASTM C618. When fly ash is used,
“cement” shall be defined as “cement plus fly ash”. “Cement plus fly ash” shall be composed
of Type I, Il or 11l Portland cement up to 25 percent fly ash by weight of cementitious materials.
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C. AGGREGATE:

1. Concrete aggregate shall conform to all requirements of Texas Department of
Transportation Standard Specifications for Construction and Maintenance of Highways,
Streets, and Bridges Section 421.2 E 1, 2 and 3, and ASTM C33.

2. The maximum size of aggregate shall not be larger than one-fifth of the narrowest
dimension between forms of the member for which concrete is to be used nor larger than
three-fourths of the minimum clear spacing between reinforcing bars.

D. WATER:

Water for use in concrete and for curing shall be from municipal supplies approved by the
Texas Commission on Environmental Quality and Texas Department of Health or shall have a
maximum concentration of 50,000 ppm of total suspended solids according to AASHTO T26
for quality of water and conform to ASTM 1602 - Standard Specification for Mixing Water
Used in the Production of Hydraulic Cement Concrete.

E. REINFORCING STEEL:
1. The reinforcing steel shall be Grade 60.

2. Steel reinforcing bars as required, shall be of the type and size as shown on Plans and
shall be open hearth new billet steel of structural, intermediate, or hard grade, or shall be
rail steel concrete reinforcement bars. All steel shall be bent cold.

3. New billet steel shall conform to the requirements of the Standard Specifications for
Billet-Steel Concrete Reinforcement Bars, ASTM Designation A-15.

4. When fabricated steel bar or rod mats are specified, the mats shall meet the current
requirements of specifications for Fabricated Steel Bar or Rod Mats for Concrete
Reinforcement ASTM Designation A-184.

5. In the event reinforcing bars manufactured outside of the Continental United States or its
territories are used, two sets of tests from an independent testing laboratory acceptable to
the Engineer shall be submitted showing that the steel meets the ASTM Standards for
tensile strength, phosphorus content, bend, deformations and such other requirements
outlined in the ASTM Standards for the grade used. These tests shall be made by and
independent testing laboratory at the Contractor's expense and shall be submitted for each
25 tons of steel supplied from each individual mill.

6.  Atthe time of placement in the concrete, reinforcing steel shall be free of dirt, loose rust,
mill scale, paint, grease, oil or other deleterious materials that would impair the bonding
of the concrete to the steel.

7. Reinforcement shall be accurately positioned and, unless otherwise shown or specified,
shall be secured against displacement by using at intersection, annealed iron wire of not
less than No. 18 gauge or suitable metal clips. It shall be supported by plastic or metal
chairs or spacers. In general, reinforcement shall be placed, spliced, lapped, located, etc.,
in accordance with the recommendations of the Concrete Reinforcement Steel Institute or
Texas Department of Transportation Standard Specifications for Construction and
Maintenance of Highways, Streets, and Bridges Section 440.

8.  Under no circumstances shall reinforcing steel or dowel bars be “stabbed” into fresh
concrete. When reinforcing steel or dowel bars are required to extend beyond the slip-
formed surface, holes shall be drilled and the steel shall be epoxyed into place using a
pre-approved epoxy.
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F.  STORAGE OF MATERIALS:

1. All cement, fly ash and mineral filler shall be stored in well-ventilated weatherproof
buildings or pre-approved bins, which will protect them from dampness or absorption of
moisture.

2. The method of handling and storing concrete aggregates shall prevent contamination with
foreign materials. To assure uniform concrete, aggregate stockpiles shall be maintained
at reasonably uniform moisture content.

2.2 TESTING REQUIREMENTS

A. CONCRETE QUALITY AND ALLOWABLE STRESSES

1. Concrete Quality:

Concrete mixes will be designed and made in sufficient number to represent the required
water-cement ratios. These mixes shall comply with the requirements prescribed for
strength and consistency as shown below. The Contractor shall furnish the results on trial
mixes from a testing laboratory pre-approved by the Engineer.

. Minimum Maximum Water
Mln_lmum Cement Content
Compsrie;il\zlg 3;resngth, Content Gal/sack of General Usage
b y Sack/cubic yard cement
1,500 3.0 11.0 Riprap
Drilled Pier, Manholes,
3,000 45 6.0 Headwalls, Sidewalks,
Driveways
3,500 50 6.0 Concrete Pavement, Curb and
Gutters, Inlets
4,000 5.5 5.0 Bridge slab, Culverts

The slump of concrete mixtures shall be within the following limits when measured according to "Test
for Slump of Portland Cement Concrete” (ASTM C142). When admixtures are used to increase the
workability, the mix design shall indicate the slump before and after its introduction into the mix.

TYPE OF CONSTRUCTION Loy el SILULY 2
(before admixtures)
Concrete Pavement, Curb and Gutter;_Manhole ,
- 3
Bases, Inlets, Headwalls
Sidewalks, Thin Walled Sections (9” or less), 5
Driveways
Drilled Piers 7
Thick Walls; Rip Rap, Bridge Slab, Culverts By Special Design
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TESTS ON CONCRETE

During the progress of the work, compression test specimens shall be made and cured in
accordance with "Standard Method of Making and Curing Concrete Compression and
Flexure Test Specimens in the Field" (ASTM C31). Not less than three specimens shall
be made for each test, nor less than one test for each 50 cubic yards or fraction thereof of
concrete placed or for each day’s pour. These tests shall be made by an independent
testing laboratory at the Owner's expense.

Specimens shall be tested in accordance with "Standard Method of Test for Compressive
Strength of Molded Concrete Cylinders" (ASTM C39).

The standard age of test shall be 7 days and 28 days.

If the average strength of the control cylinders for any portion of the structure falls below
the specified compressive strength, the Engineer shall have the right to order changes in
the proportions or the cement content for the remaining portion of the structure. If the
concrete minimum 28 day strength is not achieved the Engineer shall have the right to
order its removal.

An air-entraining admixture may be used with Type I, Il, or 1l Portland Cement in lieu of
an Air-Entraining Portland Cement. The admixture shall meet the requirements of
"Specifications for Air-Entraining Admixtures for Concrete” (ASTM C260). Concrete
produced from either Type IA, IIA, or I1IA cement or the use of air-entraining admixtures
shall have an air content from 3 to 5 percent when determined by means of the test for
air-content, ASTM C231.

TEST CYLINDERS

Preparation of test cylinders and tests on concrete cylinders shall be made at the expense of the
Owner. The cost of all failed tests shall be charged to the Contractor.

PART 3 - EXECUTION

3.1

CONSTRUCTION METHODS

PREPARATION OF EQUIPMENT AND PLACE OF DEPOSIT:

Before placing concrete, all equipment for mixing and transporting the concrete shall be
cleaned. All debris shall be removed from the place to be occupied by the concrete.

Water shall be removed from place of deposit before concrete is placed unless otherwise
permitted by the Engineer.
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B. MIXING OF CONCRETE

1. The concrete shall be mixed until there is a uniform distribution of materials and shall be
discharged completely, before the mixer is recharged.

2. For job-mixed concrete, the mixer shall be rotated at a speed recommended by the
manufacturer. Mixing shall be continued at least one (1) minute after all materials are in
the mixer. Job-mixed concrete shall be rejected and disposed of as directed if not placed
as prescribed within thirty (30) minutes after beginning of mixing. Job-mixed concrete is
only allowed with written approval from the City Engineer 72-hours prior to the pour.

3. Ready-mixed concrete shall be measured, mixed and delivered in accordance with the
requirements set forth in "Standard Specifications for Ready-Mixed Concrete” (ASTM C-
94).

C. CONVEYING

1. Concrete shall be conveyed from the mixer to the place of final deposit by methods which
will prevent the separation or loss of the materials.

2. Equipment for chuting, pumping, and pneumatically conveying concrete shall be of a size
and design to insure a continuous flow of the concrete at the delivery point, without
separation of the materials.

D. TRANSPORTATION EQUIPMENT

Transportation of concrete mixed completely in a stationary mixer, from the mixer to the
point of placement, shall be by truck agitator, or in a truck mixer operating at agitator speed,
or in non-agitating equipment conforming to ASTM Standard C-94 except as modified
herein. Truck agitators, truck mixers, and non-agitating equipment shall be capable of
delivering concrete without segregation in transit. Slump tests of individual samples taken at
approximately the one-quarter and three-quarter points of the load during discharge shall not
vary by more than 1 inch. Vehicles transporting concrete mixed partially or completely in
stationary mixers shall be equipped with discharge chutes or other devices when operating
outside of the prepared subgrade, or shall be supplemented by additional transfer equipment
capable of discharging or transferring the concrete from the transporting vehicle to its final
position in the form without segregation.

E. FACILITIES FOR SAMPLING

Suitable facilities shall be provided for readily obtaining representative samples of aggregate
from each of the bins or compartments for test purposes. Suitable facilities shall be provided
for obtaining representative samples of concrete for uniformity tests. All necessary platforms,
tools, and equipment for obtaining samples shall be furnished by the Contractor.
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F. PLACING CONCRETE

1. The Contractor shall give the Engineer a minimum 24 hours advance notice before
placing concrete to permit the inspection of forms, reinforcing steel placement and other
preparations.

2. Concrete placement will not be permitted when impending weather conditions would

impair the quality of the finished work.

3. Transporting Time: The maximum time interval between the addition of cement to the
batch and the placing of concrete in the forms shall conform to the requirements below:

Concrete Temp Max "ljime . Max T.ime
(at point of placement) (No Retzfrdmg Agent | (with Retz}rdlng Agent)
Minutes) Minutes
Non-Agitated Concrete
Above 80 F 15 30
80 F and Below 30 45
Agitated Concrete

Above 90 F 45 75
Above 75 F thru 90 F 60 90
75 F and Below 90 120

4.  All forms, sub grade and steel shall be dampened before placement of concrete to assist
with retaining moisture in the concrete.

5. Cold Weather Precautions:

Concrete shall not be placed when the ambient temperature is below 40° F and falling.
Concrete may be placed when the ambient temperature is above 35° F and rising, the
ambient temperature being taken in the shade and away from artificial heat. Concrete
shall not be placed when the forecast predicts 72 continuous hours of temperatures less
than 32° F.

The Contractor shall have available a sufficient supply of pre-approved cotton mats,
polyethylene sheeting or other pre-approved covering materials to immediately protect
concrete if the air temperature falls to 32° F, or below, before concrete has been in place
for less than four (4) hours. Such protection shall remain in place during the period the
temperature continues below 32° F, or for a period of not more than five (5) days.
Neither salt nor other chemical admixtures shall be added to the concrete to prevent
freezing. The Contractor shall be responsible for the quality and strength of concrete
under cold weather conditions and any concrete damaged by freezing shall be removed
and replaced at the Contractor’s expense.

The surface of all concrete in bents, piers, culvert walls, retaining walls, bottom of slabs,
and similar formed concrete shall be maintained at 40° F or above for a period of 72
hours from the time of placements. The temperature of all concrete, including the bottom
slabs (footings) of culverts placed on or in the ground, shall be maintained above 32° F
for a period of 72 hours from time of placement.

Protection shall consist of providing additional covering, insulated forms or other means,
and if necessary, supplementing such coverings with artificial heating.
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Warm Weather Precautions

The following precautions shall be taken in placing, curing, and protecting the concrete
when local weather records show that the maximum daily temperature is likely to exceed
95° F. The forms and the subgrade, subbase or base course shall be sprinkled with water
immediately before placing the concrete. The concrete shall be placed at the coolest
temperature practicable, and in no case shall the temperature of the concrete exceed 95° F
when deposited on the subgrade, subbase or base course. The temperature of the
concrete shall not exceed 85° F for bridge slabs or in the top slab of direct-traffic
culverts. The aggregates and/or mixing water will be cooled as necessary to maintain the
concrete temperature within the specified maximum. Concrete shall be placed in the
forms continuously and rapidly at a rate of not less than 100 feet of paving lane per hour.
The surface of the newly laid pavement shall be kept damp by means of a water fog or
mist applied with pre-approved spraying equipment until the pavement is covered by the
pre-approved curing medium.

Concrete shall be deposited as nearly as practicable in its final position to avoid
segregation due to rehandling or flowing. The deposition shall be at a rate that allows the
concrete to be plastic at all times and permits flow readily into the space between the
rebar. Retempered concrete shall not be used and concrete shall not have a free fall of
more than five (5) feet, except in the case of thin walls such as in culverts or as specified
in other items. Any hardened concrete spatter ahead of the plastic concrete shall be
removed.

Concrete deposition shall be a continuous operation until completed at the panel or
section. Cold joints in a monolithic placement shall be avoided. The sequence of
successive layers or adjacent portions of concrete shall be such that they can be vibrated
into a homogeneous mass with the previously placed concrete. Not more than one (1)
hour shall elapse between adjacent or successive placements of concrete.

Concrete shall be thoroughly consolidated and vibrated in the forms with pre-approved
mechanical vibrators of a type considered in the design of forms.

G. EINISHING

Unless noted otherwise, apply an ordinary surface finish as the final finish to the following
exposed surfaces:

inside and top of inlets,

inside and top of manholes,

inside of sewer appurtenances,

inside of culvert barrels, bottom of bridge slabs between girders and beams, and
vertical and bottom surfaces of interior concrete beams or girders.

An ordinary surface finish shall be as follows:

Chip away all loose or broken material to sound concrete where porous, spalled, or
honeycombed areas are visible after form removal.

Repair spalls by saw-cutting and chipping at least 1/2 in. deep, perpendicular to the
surface to eliminate feather edges. Repair shallow cavities using a latex adhesive grout,
cement mortar, or epoxy mortar as pre-approved. Repair large areas using concrete as
directed or pre-approved.
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e Clean and fill holes or spalls caused by the removal of form ties, etc., with latex
grout, cement grout, or epoxy grout as pre-approved. Fill only the holes. Do not
blend the patch with the surrounding concrete. On surfaces to receive a rub finish in
accordance with Item 427, “Surface Finishes for Concrete,” chip out exposed parts of
metals chairs to a depth of 1/2 in. and repair the surface.

e Remove all fins, runs, drips, or mortar from surfaces that will be exposed. Smooth all
form marks and chamfer edges by grinding or dry-rubbing.

o Ensure that all repairs are dense, well bonded, and properly cured. Finish exposed large
repairs to blend with the surrounding concrete where a higher class of finish is not
specified.

Finish of Bridge Slabs and related features shall be in compliance with TxDOT Standard
Specifications for Construction and Maintenance of Highways, Streets, and Bridges Section
420.4.

F. CURING

The concrete shall be kept wet by spraying with water after attaining its final set and before
removing the forms. Bottom forms supporting floor or roof slabs shall remain in place for not
less than seven (7) days. The concrete shall have attained a compressive strength of not less
than 2,000 psi prior to removal of bottom forms. All other forms may be removed twenty-four
hours after completion of concrete placement, providing the weather has allowed the concrete
to attain its final set in less than five (5) hours. The forms shall be left on for forty-eight (48)
hours whenever the temperature of the air in the shade during pouring is 90° F or over. Curing
shall be continued for five days after placement of concrete. This may be done with wet mats,
with two applications of Type | (White in color) Liquid-Membrane-Forming Compound
meeting requirements of ASTM C309, or with waterproof curing paper meeting the
requirements of ASTM C171.

G. CONSTRUCTION JOINTS

Construction joints will be made only at locations shown on the Plans unless written permission
is granted by the Engineer to make additional joints. Unless otherwise required, make
construction joints square and normal to the forms. Use bulkheads in the forms for all vertical
joints. Thoroughly roughen the top surface of a concrete placement terminating at a horizontal
construction joint as soon as practical after initial set is attained. Thoroughly clean the
hardened concrete surface of all loose material, laitance, dirt, and foreign matter. The surface is
to be dampened just prior to casting of concrete against the joint.

END OF SECTION
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