SECTION 025807
PAVEMENT MARKINGS
(PAINT AND THERMOPLASTIC)

1. DESCRIPTION

This item shall consist of markings and stripes on the surface of the roadways or parking facilities applied in
accordance with this specification and at the locations shown on the drawings or as directed by the Engineer.

2. MATERIALS

Type I Pavement Marking Materials shall be in accordance with TxDOT Departmental Material Specification DMS-
8220 "Hot Applied Thermoplastic". All roadway markings shall be thermoplastic.

Type II Pavement Marking Materials shall be in accordance with TXDOT Departmental Material Specification
DMS-8200 "Traffic Paint" and are not to be used for roadway markings except as primer/sealer for Type 1
markings. Type II Pavement Markings shall be allowed for parking facilities if called for in the plans.

Glass Traffic Beads shall be drop-on glass beads conforming to TxDOT Departmental Material Specification DMS-
8290 "Glass Traffic Beads".

3. CONSTRUCTION METHODS

3.1 Weather Limitations - Pavement marking shall be performed only when the existing surface is dry and
clean, when the atmospheric temperature is above 40°F., and when the weather is not excessively
windy, dusty, or foggy. The suitability of the weather will be determined by the Engineer.

3.2 Equipment - All equipment for the work shall be approved by the Engineer and shall include the
apparatus necessary to properly clean the existing surface, and mechanical marking machine, and such
auxiliary hand painting equipment as may be necessary to satisfactorily complete the job.

The mechanical marker shall be an approved atom1zmg spray-type marking machine suitable for
application of pavement markings. It shall produce an even and uniform film thickness at the required
coverage and shall be designed to apply markings of uniform cross-sections and clear-out edges without
running of spattering and within the limits for straightness set forth herein.

Suitable adjustments shall be provided on the sprayer(s) of a single machine or by furnishing additional
equipment for marking the width required.

3.3 Preparation of Existing Surface - Immediately before application of the paint or thermoplastic, the
existing surface shall be dry and entirely free from old pavement markings and markers, dirt, grease,
oil, acids, laitance, or other foreign matter which could reduce the bond between the marking and the
pavement. The surface shall be thoroughly cleaned by sweeping and blowing as required to remove all
dirt, laitance and loose materials. Areas that cannot be satisfactorily cleaned by brooming and blowing
shall be scrubbed as directed with a water solution of trisodium phosphate (10% Na3PQ4 by weight) or
an approved equal solution. After scrubbing, the solution shall be rinsed off and the surface dried prior
to marking.

3.4 Layouts and Alignments - Suitable layouts and lines of proposed stripes shall be spotted in advance of
the marking application. Control points shall be spaced at such intervals as will insure accurate location
of all markings.

025807 —1/2



The Contractor shall provide an experienced technician to supervise the location, alignment, layout,
dimensions, and application of the markings.

At least 72 hours prior to applying the permanent pavement markings, the Contractor shall notify the
Engineer and City Construction Inspector to obtain City approval for the location, alignment and layout
of the pavement markings.

3.5 Application — Markings shall be applied at the locations and to the dimensions and spacing indicated on
the plans or as specified. Markings shall not be applied until the layouts, indicated alignment, and the
condition of the existing surface has been approved by the Engineer.

In the application of straight stripes, any deviation of the edges exceeding Y% inch in 50 feet shall be
obliterated and the marking corrected. The width of the markings shall be as designated within a
tolerance of 5%. All markings shall be performed to the satisfaction of the Engineer.

Paint shall be applied uniformly by suitable equipment at a rate of not less than 105 or more than 115
square feet per gallon.

The Contractor shall furnish a certified report on the quality of materials ordered for the work. This
report shall not be interpreted as a basis for final acceptance. The Engineer shall be notified upon
arrival of shipment for inspecting and sampling of the materials. When required, all emptied containers
shall be returned to the paint material storage or made available for tallying by the Engineer. The
containers shall not be removed from the job site or destroyed without permission. The Contractor shall
make an accurate accounting of the paint materials used in the accepted work.

3.6 Protection — After application, all markings shall be protected while drying. The fresh markings shall
be protected from damage of any kind. The Contractor shall be directly responsible for protecting the
markings and shall erect or place suitable warning signs, flags or barricades, protective screens or
coverings as required. All surfaces shall be protected from disfiguration by spatter, splashes, spillage,
drippings of paint or other materials.

3.7 Defective Workmanship or Material — When any material not conforming to the requirements of the
specifications or drawings has been delivered to the project or incorporated in the work, or any work
performed is of inferior quality, such material or work shall be corrected as directed by the Engineer, at
the expense of the Contractor.

4. MEASUREMENT AND PAYMENT

Unless otherwise specified on the Bid Form, pavement markings shall be measured by the square foot or linear foot
of each type of marking. Eliminating existing pavement markings and markers will not be measured and paid for
separately but shall be subsidiary to the pavement marking items.

Payment shall be full compensation for furnishing all materials and for eliminating existing pavement markings and
markers, for all preparation, layout and application of the materials, and for all labor, equipment, tools and
incidentals necessary to complete the work.

END OF SECTION
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SECTION 030020
PORTLAND CEMENT CONCRETE

1. DESCRIPTION

This specification shall govern for the materials used; for the storing and handling of materials; and for the
proportioning and mixing of concrete for culverts, manholes, inlets, curb and gutter, sidewalks, driveways, curb
ramps, headwalls and wingwalls, riprap, and incidental concrete construction.

The concrete shall be composed of Portland cement, aggregates (fine and coarse), admixtures if desired or required
and water, proportioned and mixed as hereinafter provided.

]

2. MATERIALS
(1) Cement

The cement shall be either Type I, II or III Portland cement conforming to ASTM Designation: Cl 50, modified as
follows:

Unless otherwise specified by the Engineer, the specific surface area of Type I and II cements shall not
exceed 2000 square centimeters per gram (Wagner Turbidimeter - TXDOT Test Method Tex-310-D). For
concrete piling, the above limit on specific surface area is waived for Type II cement only. The Contractor
shall furnish the Engineer, with each shipment, a statement as to the specific surface area of the cement
expressed in square centimeters per gram.

For cement strength requirements, either the flexural or compressive test may be used.

Either Type I or Il cement shall be used unless Type II is specified on the plans. Except when Type I is specified on
the plans, Type III cement may be used when the anticipated air temperature for the succeeding 12 hours will not
exceed 60°F. Type III cement may be used in all precast prestressed concrete, except in piling when Type II cement
is required for substructure concrete.

Different types of cement may be used in the same structure, but all cement used in any one monolithic placement
shall be of the same type and brand. Only one brand of each type will be permitted in any one structure unless
otherwise authorized by the Engineer.

Cement may be delivered in bulk where adequate bin storage is provided. All other cement shall be delivered in
bags marked plainly with the name of the manufacturer and the type of cement. Similar information shall be
provided in the bills of lading accompanying each shipment of packaged or bulk cement. Bags shall contain 94
pounds net. All bags shall be in good condition at time of delivery.

All cement shall be properly protected against dampness. No caked cement will be accepted.

Cement remaining in storage for a prolonged period may be retested and rejected if it fails to conform to any of the
requirements of these specifications.

(2) Mixing Water

Water for use in concrete and for curing shall be free from oils, acids, organic matter or other deleterious substances
and shall not contain more than 1000 parts per million of chlorides as CL nor more than 1000 parts per million of
sulfates as S04.

Water from municipal supplies approved by the State Health Department will not require testing, but water from
other sources will be sampled and tested before use in structural concrete.
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Tests shall be made in accordance with the "Method of Test for Quality of Water to be Used in Concrete"
(AASHTO Method T26), except where such methods conflict with provisions of this specification.

(3) Coarse Aggregate

Coarse aggregate shall consist of durable particles of gravel, crushed blast furnace slag, crushed stone, or
combinations thereof; free from frozen material or injurious amount of salt, alkali, vegetable matter, or other
objectionable material either free or as an adherent coating; and its quality shall be reasonably uniform throughout.
It shall not contain more than 0.25 percent by weight of clay lumps, nor more than 1.0 percent by weight of shale,
nor more than 5 percent by weight of laminated and/or friable particles when tested in accordance with TxDOT Test
Method Tex-413-A. It shall have not worn more than 40 percent when tested in accordance with TxDOT Test
Method Tex-410-A.

Unless otherwise specified on the plans, coarse aggregate will be subjected to five cycles of the soundness test in
accordance with TxDOT Test Method Tex-411-A. The loss shall not be greater than 12 percent when sodium sulfate
is used, or 18 percent when magnesium sulfate is used.

Permissible sizes of aggregate shall be governed by Table 4 and Table 1, except that when exposed aggregate
surfaces are required, coarse aggregate gradation will be as specified on the plans.

When tested by approved methods, the coarse aggregate, including combinations of aggregates when used, shall
conform to the grading requirements shown in Table 1.

TABLE 1
Course Aggregate Gradation Chart

Percent Retained on Each Sieve

Aggregate | Nominal
Grade No. Size 2-1/2In. | 2In. [ 1-1/21In. | 1In. | 3/41In. | 1/2In. | 3/8In. No. 4 No. 8

1 2in. 0 0-20| 15-50 60 - 80 95 -100

2(467)* 1-1/2 in. 0 0-5 30 - 65 70-90 | 95-100

4 (57)* lin. 0 0-5 40-75 95-100 | 95-100
8 3/8in. 0 0-5 35-80 | 90-100

*Numbers in parenthesis indicate conformance with ASTM C33.

The aggregate shall be washed. The Loss by Decantation (TxDOT Test Method Tex-406-A) plus the allowable
weight of clay lumps, shall not exceed one percent, or the value shown on the plans, whichever is smaller.

(4) Fine Aggregate

Fine aggregate shall consist of clean, hard, durable and uncoated particles of natural or manufactured sand or a
combination thereof, with or without a mineral filler. It shall be free from frozen material or injurious amounts of
salt, alkali, vegetable matter or other objectionable material and it shall not contain more than 0.5 percent by weight
of clay lumps. When subjected to the color test for organic impurities (TxDOT Test Method Tex-408-A), it shall not
show a color darker than standard.

The fine aggregate shall produce a mortar having a tensile strength equal to or greater than that of Ottawa sand
mortar when tested in accordance with TXDOT Test Method Tex-317-D.

Where manufactured sand is used in lieu of natural sand for slab concrete subject to direct traffic, the acid insoluble
residue of the fine aggregate shall be not less than 28 percent by weight when tested in accordance with TxDOT
Test Method Tex-612-J.
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When tested by approved methods, the fine aggregate or combination of aggregates, including mineral
filler, shall conform to the grading requirements shown in Table 2.

TABLE 2
Fine Aggregate Gradation Chart

Percent Retained on Each Sieve

Aggregate Grade No.

3/8 In.

No. 4

No. 8

No. 16

No. 30

No. 50

No. 100

No. 200

1

0

0-5

0-20

15-50

35-75

70-90

90 - 100

97 -100

NOTE 1: Where manufactured sand is used in lieu of natural sand, the percent retained on the No. 200 sieve shall

be 94 to 100.

NOTE 2: Where the sand equivalent value is greater than 85, the retainage on the No. 50 sieve may be 70 to 94

percent.

Fine aggregate will be subjected to the Sand Equivalent Test (TxDOT Test Method Tex-203-F). The sand quivalent
shall not be less than 80 nor less than the value shown on the plans, whichever is greater.

For concrete Classes 'A" and 'C', the fineness modulus as defined below for fine aggregates shall be between 2.30

and 3.10.

The fineness modulus will be determined by adding the percentages by weight retained on the following sieves, and
dividing by 100; Nos. 4, 8, 16, 30, 50 and 100.

(5) Mineral Filler

Mineral filler shall consist of stone dust, clean crushed sand, or other approved inert material.

(6) Mortar (Grout)

Mortar for repair of concrete shall consist of 1 part cement, 2 parts finely graded sand, and enough water to make the
mixture plastic. When required to prevent color difference, white cement shall be added to produce the color

required. When required by the Engineer, latex adhesive shall be added to the mortar.

(7) Admixtures

Calcium Chloride will not be permitted. Unless otherwise noted, air-entraining, retarding and water- reducing

admixtures may be used in all concrete and shall conform to the following requirements:

A "water-reducing, retarding admixture" is defined as a material which, when added to a concrete mixture in the

correct quantity, will reduce the quantity of mixing water required to produce concrete of a given consistency and
will retard the initial set of the concrete.

A "water-reducing admixture" is defined as a material which, when added to a concrete mixture in the correct

quantity, will reduce the quantity of mixing water required to produce concrete of a given consistency.

(a) Retarding and Water-Reducing Admixtures. The admixture shall meet the requirements for Type A
and Type D admixture as specified in ASTM Designation: C494, modified as follows:
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(1)  The water-reducing retarder shall retard the initial set of the concrete a minimum of 2
hours and a maximum of 4 hours, at a specified dosage rate, at a temperature of 90°F.

2 The cement used in any series of tests shall be either the cement proposed for specific
work or a "reference" Type I cement from one mill.

3) Unless otherwise noted on the plans, the minimum relative durability factor shall be 80.
The air-entraining admixture used in the referenced and test concrete shall be neutralized Vinsol resin.

(b) Air-Entraining Admixture. The admixture shall meet the requirements of ASTM Designation:
C260, modified as follows:

@)) The cement used in any series of tests shall be either the cement proposed for specific
work or a "reference”. Type I cement from one mill.

) Unless otherwise noted on the plans, the minimum relative durability factor shall be 80.
The air-entraining admixture used in the referenced concrete shall be neutralized Vinsol resin.

3 STORAGE OF CEMENT

All cement shall be stored in well-ventilated weatherproof buildings or approved bins, which will protect it from
dampness or absorption of moisture. Storage facilities shall be ample, and each shipment of packaged cement shall
be kept separated to provide easy access for identification and inspection.

The Engineer may permit small quantities of sacked cement to be stored in the open for a maximum of 48 hours on a
raised platform and under waterproof covering.

4. STORAGE OF AGGREGATE

The method of handling and storing concrete aggregate shall prevent contamination with foreign materials. If the
aggregates are stored on the ground, the sites for the stockpiles shall be clear of all vegetation and level. The bottom
layer of aggregate shall not be disturbed or used without recleaning.

When conditions require the use of two or more sizes of aggregates, they shall be separated to prevent intermixing.
Where space is limited, stockpiles shall be separated by physical barriers.

Methods of handling aggregates during stockpiling and subsequent use shall be such that segregation will be
minimized.

Unless otherwise authorized by the Engineer, all aggregate shall be stockpiled at least 24 hours to reduce the free
moisture content.

5. MEASUREMENT OF MATERIALS

The measurement of the materials, except water, used in batches of concrete, shall be by weight. The fine
aggregate, coarse aggregate and mineral filler shall be weighed separately. Where bulk cement is used, it shall be
weighed separately, but batch weighing of sacked cement will not be required. Where sacked cement is used, the
quantities of material per batch shall be based upon using full bags of cement. Batches involving the use of
fractional bags will not be permitted.
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Allowance shall be made for the water content in the aggregates.

Bags of cement varying more than 3 percent from the specified weight of 94 pounds may be rejected, and when the
average weight per bag in any shipment, as determined by weighing 50 bags taken at random, is less than the net
weight specified, the entire shipment may be rejected. If the shipment is accepted, the Engineer will adjust the
concrete mix to a net weight per bag fixed by an average of all individual weights which are less than the average
weight determined from the total number weighed.

6. CLASSIFICATION AND MIX DESIGN

It shall be the responsibility of the Contractor to furnish the mix design, using a coarse aggregate factor acceptable
to the Engineer, for the class(es) of concrete specified. The mix shall be designed by a qualified concrete technician
to conform with the requirements contained herein and in accordance with the THD Bulletin C-11. The Contractor
shall perform, at his own expense, the work required to substantiate the design, except the testing of strength
specimens, which will be done by the Engineer. Complete concrete design data shall be submitted to the Engineer
for approval.

It shall also be the responsibility of the Contractor to determine and measure the batch quantity of each ingredient,
including all water, so that the mix conforms to these specifications and any other requirements shown on the plans.

Trial batches will be made and tested using all the proposed ingredients prior to placing the concrete, and when the
aggregate and/or brand of cement or admixture is changed. Trial batches shall be made in the mixer to be used on
the job. When transit mix concrete is to be used, the trial designs will be made in a transit mixer representative of the
mixers to be used. Batch size shall not be less than 50 percent of the rated mixing capacity of the truck.

Mix designs from previous or concurrent jobs may be used without trial batches if it is shown that no substantial
change in any of the proposed ingredients has been made.

The coarse aggregate factor shall not be more than 0.82, except that when the voids in the coarse aggregate exceed
48 percent of the total dry loose volume, the coarse aggregate factor shall not exceed 0.85. The coarse aggregate
factor shall not be less than 0.70 for Grades 1, 2 and 3 aggregates.

If the strength required for the class of concrete being produced is not secured with the cement specified in Table 4,
the Contractor may use an approved water-reducing or retarding admixture, or he shall furnish aggregates with
different characteristics which will produce the required results. Additional cement may be requ1red or permitted as
a temporary measure until the redesign is checked.

Water-reducing or retarding agents may be used with all classes of concrete at the option of the Contractor.

When water-reducing or retarding agents are used at the option of the Contractor, reduced dosage of the admixture
will be permitted.

Entrained air will be required in accordance with Table 4. The concrete shall be designed to entrain 5 percent air
when Grade 2 coarse aggregate is used and 6 percent when Grade 3 coarse aggregate is used. Concrete as placed in
the structure shall contain the proper amount as required above with a tolerance of plus or minus 1.5 percentage
points. Occasional variations beyond this tolerance will not be cause for rejection. When the quantity of entrained air
is found to be above 7 percent with Grade 2 coarse aggregate Qr above 8 percent for Grade 3 coarse aggregate,
addition111 test beams or cylinders will be made. If these beams or cylinders pass the minimum flexural or
compressive requirements, the concrete will not be rejected because of the variation in air content.

7. CONSISTENCY

In cases where the consistency requirements cannot be satisfied without exceeding the maximum allowable amount
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of water, the Contractor may use, or the Engineer may require, an approved water- reducing or retarding agent, or
the Contractor shall furnish additional aggregates or aggregates with different characteristics, which will produce the
required results. Additional cement may be required or permitted as a temporary measure until aggregates are
changed and designs checked with the different aggregates or admixture.

The consistency of the concrete as placed should allow the completion of all finishing operations without the
addition of water to the surface. When field conditions are such that additional moisture is needed for the final
concrete surface finishing operation, the required water shall be applied to the surface by fog spray only and shall be
held to a minimum. The concrete shall be workable, cohesive, possess satisfactory finishing qualities, and of the
stiffest consistency that can be placed and vibrated into a homogenous mass. Excessive bleeding shall be avoided.
Slump requirements will be as specified in Table 3.

TABLE 3
Slump Requirements
Concrete Designation Desired Slump Max. Slump
Structural Concrete:
(1) Thin-Walled Sections (9" or less) 4inches 5inches
(2) Slabs, Caps, Columns, Piers, Wall
Sections over 9", Etc. 3inches 4inches

Underwater or Seal Concrete 5inches 6inches
Riprap, Curb, Gutter and Other
Miscellaneous Concrete 2.5inches 4inches

NOTE: No concrete will be permitted with slump in excess of the maximums shown.

8. QUALITY OF CONCRETE

General

The concrete shall be uniform and workable. The cement content, maximum allowable water cement ratio, the
desired and maximum slump and the strength requirements of the various classes of concrete shall conform to the
requirements of Table 3 and Table 4 and as required herein.

During the process of the work, the Engineer or his designated representative will cast test cylinders or beams as a
check on the compressive or flexural strength of the concrete placed. Test cylinders must be picked up by the testing
lab within 24 hours.

A test shall be defined as the average of the breaking strength of two cylinders or two beams. Specimens will be
tested in accordance with TxDOT Test Methods Tex-418-A or Tex-420-A.

Test beams or cylinders will be required as specified in the contract documents. For small placements on structures
such as manholes, inlets, culverts, wingwalls, etc., the Engineer may vary the number of tests to a minimum of one
for each 25 cubic yards placed over a several day period.

All test specimens, beams or cylinders, representing tests for removal of forms and/or falsework shall be cured using
the same methods, and under the same conditions as the concrete represented.

“Design Strength” beams and cylinders shall be cured in accordance with THD Bulletin C-11.

The Contractor shall provide and maintain curing facilities as described in THD Bulletin C-11 for the purpose of
curing test specimens. Provision shall be made to maintain the water in the curing tank at temperatures between
70°F and 90°F.
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When control of concrete quality is by twenty-eight-day compressive tests, job control will be by seven-day
compressive tests which are shown to provide the required twenty-eight-day strength, based on results from trial
batches. If the required seven-day strength is not secured with the cement specified in Table 4, changes in the batch
design will be made.

TABLE 4
Classes of Concrete
Sacks of Minimum Min. Maximum
Cement Compressive Beam Water- Course
Class of perC.Y. Strenght(f'c) Strength CementRatio Aggregate
Concrete (min.)  28-days (psi) 7-day (gal/sack) No.
A¥* 5.0 3000 500%** 6.5 2-4-8F**x*
B* 4.5 2500 417 8.0 2-4-8****
c* 6.0 3600 600*** 6.0 1-2-4%*
D 6.0 3000 500 7.0 2-4
S 6.5 4000 570 5.0 2-4

*Entrained Air (slabs, piers and bent concrete).

**Grade 1 Coarse Aggregate may be used in foundation only (except cased drilled shafts).

***When Type II Cement is used with Class C Concrete, the 7-day beam break requirement will be 550
psi; with Class A Concrete, the minimum 7-day beam break requirement will be 460 psi.
****Permission to use Grade 8 Aggregate must have prior approval of the Engineer.

9. MIXING CONDITIONS

The concrete shall be mixed in quantities required for immediate use. Any concrete which is not in place within the
limits outlined in City Standard Specification Section 038000 "Concrete Structures", Article "Placing Concrete-
General", shall not be used. Retamping of concrete will not be permitted.

In threatening weather, which may result in conditions that will adversely affect the quality of the concrete to be
placed, the Engineer may order postponement of the work. Where work has been started and changes in weather
conditions require protective measures, the Contractor shall furnish adequate shelter to protect the concrete against
damage from rainfall, or from freezing temperatures. If necessary, to continue operations during rainfall, the
Contractor shall also provide protective coverings for the material stockpiles. Aggregate stockpiles need be covered
only to the extent necessary to control the moisture conditions in the aggregates to adequately control the
consistency of the concrete.

10. MIXING AND MIXING EQUIPMENT

All equipment, tools, and machinery used for hauling materials and performing any part of the work shall be
maintained in such condition to insure completion of the work underway without excessive delays for repairs or
replacements.

The mixing shall be done in a batch mixer of approved type and size that will produce uniform distribution of the
material throughout the mass. Mixers may be either the revolving drum type or the revolving blade type, and shall
be capable of producing concrete meeting the requirements of these specifications.

After all the ingredients are assembled in the drum, the mixing shall continue not less than 1 minute for mixers of
one cubic yard or less capacity plus 15 seconds for each additional cubic yard or portion thereof.

The mixer shall operate at the speed and capacity designated by the Mixer Manufacturers Bureau of the Associated
General Contractors of America. The mixer shall have a plate affixed showing the manufacturer's recommended
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operating data.
The absolute volume of the concrete batch shall not exceed the rated capacity of the mixer.
The entire contents of the drum shall be discharged before any materials are placed therein for the succeeding batch.

The first batch of concrete materials placed in the mixer for each placement shall contain an extra quantity of sand,
cement and water sufficient to coat the inside surface of the drum.

Upon the cessation of mixing for any considerable length of time, the mixer shall be thoroughly cleaned.
The concrete mixer shall be equipped with an automatic timing device which is put into operation when the skip is
raised to its full height and dumping. This device shall lock the discharging mechanism and prevent emptying of the

mixer until all the materials have been mixed together for the minimum time required, and it shall ring a bell after
the specified time of mixing has elapsed.

The water tank shall be arranged so that the amount of water can be measured accurately, and when the tank starts to
discharge, the inlet supply shall cut off automatically.

Whenever a concrete mixer is not adequate or suitable for the work, it shall be removed from the site upon a written
order from the Engineer and a suitable mixer provided by the Contractor.

Pick-up and thro-over blades in the drum of the mixer which are worn down more than 10 percent in depth shall be
repaired or replaced with new blades.

Improperly mixed concrete shall not be placed in the structure.
Job mix concrete shall be concrete mixed in an approved batch mixer in accordance with the requirements stated
above, adjacent to the structure for which the concrete is being mixed and moved to the placement site in non-

agitating equipment.

11. READY-MIXPLANTS

A. General. It shall be the Contractor's responsibility to furnish concrete meeting all requirement of the governing
specification sections, and concrete not meeting the slump, workability and consistency requirements of the
governing specification sections shall not be placed in the structure or pavement.

Ready-Mixed Concrete shall be mixed and delivered by means of one of the following approved
methods.

(1) Mixed completely in a stationary mixer and transported to the point of delivery in a truck agitator or a truck
mixer operating at truck agitator or truck mixer agitation speed. (Central-Mix Concrete)

(2) Mixed complete in a truck mixer and transported to the placement site at mixing and/or agitating speed (Transit-
Mix Concrete), subject to the following provisions:

(@) Truck mixers will be permitted to transport concrete to the job site at mixing speed if equipped with
double actuated counters which will separate revolutions at mixing speed from total revolutions.

(b) Truck mixers equipped with a single actuated counter counting total revolutions of the drum shall mix
the concrete at the plant not less than 50 nor more than 70 revolutions at mixing speed, transport it to
the job site at agitating speed and complete the required mixing before placing the concrete.

(3) Mixed completely in a stationery mixer and transported to the job site in approved non-agitating. trucks with
special bodies. This method of transporting will be permitted for concrete pavement only.
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B. Equipment.

C. Batching Plant. The batching plant shall be provided with adequate bins for batching all aggregates and
materials required by the specifications.

Bulk cement shall be weighed on a scale separate from those used for other materials and in a hopper
entirely free and independent of that used for weighing the aggregates.

(2) Mixers and Agitators.

D. General: Mixers shall be of an approved stationary or truck-type capable of combining the ingredients
into a thoroughly mixed and uniform mass.

Facilities shall be provided to permit ready access to the inside of the drum for inspection, cleaning and
repair of blades.

Mixers and agitators shall be subject to daily examination for changes in condition due to accumulation
of hardened concrete and/or wear of blades, and any hardened concrete shall be removed before the
mixer will be permitted to be used. Worn blades shall be repaired or replaced with new in accordance
with the manufacturer’s design and arrangement for that particular unit when any part or section is
worn as much as 10 percent below the original height of the manufacturer’s design.

E. Stationary Mixers: These shall conform to the requirements of Article “Mixing and Mixing Equipment”.
Truck mixers mounted on a stationary base will not be considered as a stationary mixer.

F. ©Truck Mixers: In addition, truck mixers shall comply with the following requirements:

An engine in satisfactory working condition and capable of accurately gauging the desired speed of
rotation shall be mounted as an integral part of the mixing unit for the purpose of rotating the drum.
Truck mixers equipped with a transmission that will govern the speed of the drum within the specified
revolutions per minute (rpm) will not require a separate engine.

All truck mixers shall be equipped with actuated counters by which the proper number of revolutions of
the drum, as specified in Article 11. A. above, may be readily verified. The counters shall be read and
recorded at the start of mixing at mixing speeds.

Each until shall have adequate water supply and accurate metering or gauging devices for measuring the
amount used.

G. Agitators: Concrete agitators shall be of the truck type, capable of maintaining a thoroughly mixed and
uniform concrete mass and discharging it within the same degree of uniformity specified for mixers.
Agitators shall comply with all the requirements for truck mixers, except for the actual mixing
requirements.

H. Operation of Plant and Equipment.
Delivery of ready-mixed concrete shall equal or exceed the rate approved by the Engineer for continuous placement.
In all cases, the delivery of concrete to the placement site shall assure compliance with the time limits in the

applicable specification for depositing successive batches in any monolithic unit. The Contractor shall satisfy the
Engineer that adequate standby trucks are available.

A standard ticket system will be used for recording concrete batching, mixing and delivery date. Tickets will be
delivered to the job inspector. Loads arriving without ticket and/or in unsatisfactory condition shall not be used.
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When a stationary mixer is used for the entire mixing operation, the mixing time for one cubic yard of concrete shall
be one minute plus 15 seconds for each additional cubic yard or portion thereof. This mixing time shall start when
all cement, aggregates and initial water have entered the drum.

The mixer shall be charged so that some of the mixing water will enter the drum in advance of the cement and
aggregate. All of the mixing water shall be in the drum by the end of the first one-fourth of the specified mixing
time. Water used to flush down the blades after charging shall be accurately measured and included in the quantity
of mixing water. The introduction of the initial mixing water, except blade wash down water and that permitted in
this Article, shall be prior to or simultaneous with the charging of the aggregates and cement.

The loading of truck mixers shall not exceed 63 percent of the total volume of the drum. When used as an agitator
only, the loading shall not exceed 80 percent of the drum volume.

When Ready-Mix Concrete is used, additional mortar (one sack cement, three parts sand and sufficient water) shall
be added to the batch to coat the drum of the mixer or agitator truck, and this shall be required for every load of
Class C concrete only and for the first batch from central mix plants.

A portion of the mixing water, required by the batch design to produce the desired slump, may be withheld and
added at the job site, but only with permission of the Engineer and under his supervision. When water is added
under the above conditions, it shall be thoroughly mixed as specified below for water added at the job site.

Mixing speed shall be attained as soon as all ingredients are in the mixer, and each complete batch (containing all
the required ingredients) shall be mixed not less than 70 nor more than 100 revolutions of the drum at mixing speed
except that when water is added at the job site, 25 revolutions (minimum) at mixing speed will be required to
uniformly disperse the additional water throughout the mix. Mixing speed shall be as designated by the
manufacturer.

All revolutions after the prescribed mixing time shall be at agitating speed. The agitating speed shall be not less than
one (1) nor more than five (5) rpm. The drum shall be kept in continuous motion from the time mixing is started
until the discharge is completed.

12. PLACING, CURING AND FINISHING

The placing of concrete, including construction of forms and falsework, curing and finishing, shall be in accordance
with City Standard Specification Section 038000 "Concrete Structures".

13. MEASUREMENT AND PAYMENT

Unless otherwise specified on the Bid Form, the quantities of concrete of the various classifications which will
constitute the completed and accepted structure(s) in-place will be measured by the cubic yard, per each, square
foot, square yard or linear foot, as the case may be. Measurement will be as shown on the drawings and/or in the Bid
Form.

Payment shall be full compensation for furnishing, hauling, mixing, placing, curing and finishing all concrete; all
grouting and pointing; furnishing and placing drains; furnishing and placing metal flashing strips; furnishing and
placing expansion joint material required by this specification or shown on the plans; and for all forms and
falsework, labor, tools, equipment and incidentals necessary to complete the work.

END OF SECTION
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SECTION 032020
REINFORCING STEEL

1. DESCRIPTION

This specification shall govern the furnishing and placing of reinforcing steel, deformed and smooth, of the size and
quantity designated on the plans and in accordance with these specifications.

2. MATERIALS

Unless otherwise designated on the plans, all bar reinforcement shall be deformed, and shall conform to ASTM
Designation: A 615, Grades 60 or 75, and shall be open hearth, basic oxygen, or electric furnace new billet steel.

Large diameter new billet steel (No’s. 14 and 18), Grade 75, will be permitted for straight bars only.

Where bending of bar sizes No. 14 or No. 18 of Grade 60 is required, bend testing shall be performed on
representative specimens as described for smaller bars in the applicable ASTM Specification. The required bend
shall be 90 degrees around a pin having a diameter of 10 times the nominal diameter of the bar.

Spiral reinforcement shall be smooth (not deformed) bars or wire of the minimum diameter shown on the plans and
shall be made by one or more of the following processes: open hearth, basic oxygel1, or electric furnace. Bars shall
be rolled from billets reduced from ingots and shall comply with ASTM Designation: A 306, Grade 65 minimum
(references to ASTM Designation: A 29 is voided). Dimensional tolerances shall be in accordance with ASTM
Designation: A 615, or ASTM Designation: A 615, Grade 60, except for deformations. Wire shall be cold-drawn
from rods that have been hot-rolled from billets and shall comply with ASTM Designation: A 185.

In cases where the provisions of this specification conflict with the provisions of the ASTM Designation to which
reference is made, the provisions of this specification shall govern.

Report of chemical analysis showing the percentages of carbon, manganese, phosphorus and sulphur will be
required for all reinforcing steel when it is to be welded.

The nominal size and area and the theoretical weight of reinforcing steel bars covered by this
specification are as follows:

Nominal Weight per
Bar Size | Diameter Nominal Linear Foot,
Number In. Area Sq. In. Pounds
2 0.250 0.05 0.167
3 0.375 0.11 0.376
4 0.500 0.20 0.668
5 0.625 0.31 1.043
6 0.750 0.44 1.502
7 0.875 0.60 2.044
8 1.000 0.79 2.670
9 1.128 1.00 3.400
10 1.270 1.27 4.303
11 1.410 1.56 5.313
14 1.693 2.25 7.600
18 2.257 4.00 13.600

032020 -1/4



Smooth round bars shall be designated by size number through No. 4. Smooth bars larger than No. 4 shall be

designated by diameter in inches.

When wire is ordered by gauge numbers, the following relation between gauge number and diameter, in inches,

shall apply unless otherwise specified:

Equivalent
Gauge Diameter
Number Inches
0 0.3065
1 0.2830
2 0.2625
3 0.2437
4 0.2253
5 0.2070
6 0.1920
7 0.1770
8 0.1620
9 0.1483
10 0.1350
11 0.1205
12 0.1055
13 0.0915
14 0.0800
3. BENDING

The reinforcement shall be bent cold, true to the shapes indicated on the plans. Bending shall preferably be done in
the shop. Irregularities in bending shall be cause for rejection.

Unless otherwise shown on the plans, the inside diameter of bar bends, in terms of the nominal bar diameter (d),
shall be as follows:

Bends of 90 degrees and greater in stirrups, ties and other secondary bars that enclose another bar in the

bend:

#3, #4, #5
#6, #1, #8

Grade 60
4d
5d

All bends in main bars and in secondary bars not covered above:

#3 thru #8

#9, #10
#11

#14,#18

Grade 60 Grade 75
6d -
8d -
8d 8d
10d --
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4. TOLERANCES

Fabricating tolerances for bars shall be within 3 percent of specified or as follows:

Plan Dimen. ¢t 34" ]

L
_ D!

7/8" Bar or Smaller—~~lan. Dimen. & 1/2" I
1" Bar or Larger —Pian. Dimen. & 1°

* v . .
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H= 6 and less~Dimen. » Zero or —1/4"

E

7/8" Bor or Smaller—Pian Dimen. s 1/2”
1" Bar or Larger —Picn Oimen. & ("

piral or |
Circular Tie
Tie or
] z Stirrup —~|

Plon _Dimen.2t, iPion Dwnan. ¢ IfZ'!

]

5. STORING

Steel reinforcement shall be stored above the surface of the ground upon platforms, skids or other supports, and shall
be protected as far as practicable from mechanical injury and surface deterioration caused by exposure to conditions
producing rust. When placed in the work, reinforcement shall be free from dirt, paint, grease, oil, or other foreign
materials. Reinforcement shall be free from injurious defects such as cracks and laminations. Rust, surface seams,
surface irregularities or mill scale will not be cause for rejection, provided the minimum dimensions, cross- sectional
area and tensile properties of a hand wire crushed specimen meets the physical requirements for size and grade of
steel specified.

6. SPLICES

No splicing of bars, except when provided on the plans or specified herein, will be permitted without written
approval of the Engineer.

Splices will not be permitted in main reinforcement at points of maximum stress. When permitted in main bars,
splices in adjacent bars shall be staggered a minimum of two splice lengths.

TABLE 1
Minimum Lap Requirements
Lap Uncoated Coated
Lap in inches > 40d 60d

Where: d = bar diameter in inches

Welding of reinforcing bars may be used only where shown on the plans or as permitted herein. All welding
operations, processes, equipment, materials, workmanship and inspection shall conform to the requirements of the

drawings and industry standards. All splices shall be of such dimension and character as to develop the full strength
of bar being spliced.

End preparation for butt welding reinforcing bars shall be done in the field. Delivered bars shall be of sufficient
length to permit this practice.
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For box culvert extensions with less than one foot of fill, the existing longitudinal bars shall have a 20-diameter lap
with the new bars. For box culvert extensions with more than one foot of fill, a minimum of 6 inches lap will be
required.

Unless otherwise shown on the plans, dowel bars transferring tensile stresses shall have a minimum embedment
equal to the minimum lap requirements shown in Table 1. Shear transfer dowels shall have a minimum embedment
of 12 inches.

7 PLACING

Reinforcement shall be placed as near as possible in the position shown on the plans. Unless otherwise shown on the
plans, dimensions shown for reinforcement are to the centers of the bars. In the plane of the steel parallel to the
nearest surface of concrete, bars shall not vary from plan placement by more than one-twelfth of the spacing
between bars. In the plane of the steel perpendicular to the nearest surface of concrete, bars shall not vary from plan
placement by more than one-quarter inch. Cover of concrete to the nearest surface of steel shall meet the above
requirements but shall never be less than one inch or as otherwise shown on the plans.

Vertical stirrups shall always pass around the main tension members and be attached securely thereto. The
reinforcing steel shall be spaced its required distance from the form surface by means of approved galvanized metal
spacers, metal spacers with plastic coated tips, stainless steel spacers, plastic spacers, or approved pre-cast mortar or
concrete blocks. For approval of plastic spacers on the project, representative samples of the plastic shall show no
visible indications of deterioration after immersion in a 5 percent solution of sodium hydroxide for 120 hours.

All reinforcing steel shall be tied at all intersections, except that where spacing is less than one foot in each
direction, alternate intersections only need be tied.

Before any concrete is placed, all mortar shall be cleaned from the reinforcement. Precast mortar or concrete blocks
to be used for holding steel in position adjacent to formed surfaces shall be cast in molds meeting the approval of the
Engineer and shall be cured by covering with wet burlap or cotton mats for a period of 72 hours.

The blocks shall be cast in the form of a frustum of a cone or pyramid with the smaller face placed against the
forms.

A suitable tie wire shall be provided in each block, to be used for anchoring to the steel. Except in unusual cases,
and when specifically, otherwise authorized by the Engineer, the size of the surface to be placed adjacent to the
forms shall not exceed two and one-half inches square or the equivalent thereof in cases where circular or
rectangular areas are provided. Blocks shall be cast accurately to the thickness required, and the surface to be placed
adjacent to the forms shall be a true plane free of surface imperfections.

Reinforcement shall be supported and tied in such manner that a sufficiently rigid case of steel is provided. If the
cage is not adequately supported to resist settlement or floating upward of the steel, overturning of truss bars or
movement in any direction during concrete placement, permission to continue concrete placement will be withheld
until corrective measures are taken. Sufficient measurements shall be made during concrete placement to insure
compliance with the first paragraph of Article 7 of this specification.

Mats of wire fabric shall overlap each other sufficiently to maintain a uniform strength and shall be fastened
securely at the ends and edges. No concrete shall be deposited until the Engineer has inspected the placement of the

reinforcing steel and given permission to proceed.

8. MEASUREMENT AND PAYMENT

Unless otherwise specified on the Bid Form, reinforcing steel is considered subsidiary to the various items shown in
the Bid Form and shall not be measured and paid for as a separate item.

END OF SECTION
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